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PLEASE READ—IMPORTANT INFORMATION 


The Gale Encyclopedia of Medicine 2 is a medical ref- 
erence product designed to inform and educate readers 
about a wide variety of disorders, conditions, treatments, 
and diagnostic tests. The Gale Group believes the product 
to be comprehensive, but not necessarily definitive. It is 
intended to supplement, not replace, consultation with a 
physician or other healthcare practitioner. While the Gale 
Group has made substantial efforts to provide information 
that is accurate, comprehensive, and up-to-date, the Gale 
Group makes no representations or warranties of any 
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kind, including without limitation, warranties of mer- 
chantability or fitness for a particular purpose, nor does it 
guarantee the accuracy, comprehensiveness, or timeliness 
of the information contained in this product. Readers 
should be aware that the universe of medical knowledge 
is constantly growing and changing, and that differences 
of medical opinion exist among authorities. Readers are 
also advised to seek professional diagnosis and treatment 
for any medical condition, and to discuss information 
obtained from this book with their health care provider. 


INTRODUCTION 


The Gale Encyclopedia of Medicine 2 (GEM2) is a 
one-stop source for medical information on nearly 1,700 
common medical disorders, conditions, tests, and treat- 
ments, including high-profile diseases such as AIDS, 
Alzheimer’s disease, cancer, and heart attack. This ency- 
clopedia avoids medical jargon and uses language that 
laypersons can understand, while still providing thor- 
ough coverage of each topic. The Gale Encyclopedia of 
Medicine 2 fills a gap between basic consumer health 
resources, such as single-volume family medical guides, 
and highly technical professional materials. 


SCOPE 


Almost 1,700 full-length articles are included in the 
Gale Encyclopedia of Medicine 2, including disorders/ 
conditions, tests/procedures, and treatments/therapies. 
Many common drugs are also covered, with generic drug 
names appearing first and brand names following in 
parentheses, eg. acetaminophen (Tylenol). Throughout 
the Gale Encyclopedia of Medicine 2, many prominent 
individuals are highlighted as sidebar biographies that 
accompany the main topical essays. Articles follow a 
standardized format that provides information at a 
glance. Rubrics include: 


Disorders/Conditions Tests/Treatments 
Definition Definition 
Description Purpose 

Causes and symptoms Precautions 
Diagnosis Description 
Treatment Preparation 
Alternative treatment Aftercare 
Prognosis Risks 

Prevention Normal/Abnormal results 
Resources Resources 

Key terms Key terms 


In recent years there has been a resurgence of interest 
in holistic medicine that emphasizes the connection 
between mind and body. Aimed at achieving and main- 
taining good health rather than just eliminating disease, 
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this approach has come to be known as alternative medi- 
cine. The Gale Encyclopedia of Medicine 2 includes a 
number of essays on alternative therapies, ranging from 
traditional Chinese medicine to homeopathy and from 
meditation to aromatherapy. In addition to full essays on 
alternative therapies, the encyclopedia features specific 
Alternative treatment sections for diseases and condi- 
tions that may be helped by complementary therapies. 


INCLUSION CRITERIA 


A preliminary list of diseases, disorders, tests and treat- 
ments was compiled from a wide variety of sources, 
including professional medical guides and textbooks as 
well as consumer guides and encyclopedias. The general 
advisory board, made up of public librarians, medical 
librarians and consumer health experts, evaluated the top- 
ics and made suggestions for inclusion. The list was sorted 
by category and sent to GEM2 medical advisors, certified 
physicians with various medical specialities, for review. 
Final selection of topics to include was made by the med- 
ical advisors in conjunction with the Gale Group editor. 


ABOUT THE CONTRIBUTORS 


The essays were compiled by experienced medical 
writers, including physicians, pharmacists, nurses, and 
other health care professionals. GEM2 medical advisors 
reviewed the completed essays to insure that they are 
appropriate, up-to-date, and medically accurate. 


HOW TO USE THIS BOOK 


The Gale Encyclopedia of Medicine 2 has been 
designed with ready reference in mind. 


e Straight alphabetical arrangement allows users to 
locate information quickly. 


e Bold-faced terms function as print hyperlinks that 
point the reader to related entries in the encyclopedia. 


IX 


Introduction 


Cross-references placed throughout the encyclopedia 
direct readers to where information on subjects with- 
out entries can be found. Synonyms are also cross-ref- 
erenced. 


A list of key terms are provided where appropriate to 
define unfamiliar terms or concepts. 


Valuable contact information for organizations and 
support groups is included with each entry. The 
appendix contains an extensive list of organizations 
arranged in alphabetical order. 


Resources section directs users to additional sources 
of medical information on a topic. 


A comprehensive general index allows users to easily 
target detailed aspects of any topic, including Latin 
names. 


GRAPHICS 


The Gale Encyclopedia of Medicine 2 is enhanced 


with over 675 color images, including photos, charts, 
tables, and customized line drawings. 
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| Galactorrhea 


Definition 


Galactorrhea is the secretion of breast milk in men, 
or in women who are not breastfeeding an infant. 


Description 


Lactation, or the production of breast milk, is a nor- 
mal condition occurring in women after delivery of a 
baby. Many women who have had children may even be 
able to express a small amount of breast milk from the 
nipple up to two years after childbirth. Galactorrhea, or 
hyperlactation, however, is a rare condition that can 
occur in both men and women, where a white or grayish 
fluid is secreted by the nipples of both breasts. While this 
condition is not serious in itself, galactorrhea can indi- 
cate more serious conditions, including hormone imbal- 
ances or the presence of tumors. 


Causes and symptoms 
Causes 


Galactorrhea is associated with a number of condi- 
tions. The normal production of breast milk is controlled 
by a hormone called prolactin, which is secreted by the 
pituitary gland in the brain. Any condition that upsets the 
balance of hormones in the blood or the production of 
hormones by the pituitary gland or sexual organs can 
stimulate the production of prolactin. 


Often, a patient with galactorrhea will have a high 
level of prolactin in the blood. A tumor in the pituitary 
gland can cause this overproduction of prolactin. At least 
30% of women with galactorrhea, menstrual abnormali- 
ties, and high prolactin levels have a pituitary gland tumor. 
Other types of brain tumors, head injuries, or encephalitis 
(an infection of the brain) can also cause galactorrhea. 


Tumors or growths in the ovaries or other reproduc- 
tive organs in women, or in the testicles or related sexual 
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organs of men, can also stimulate the production of pro- 
lactin. Any discharge of fluid from the breast after a 
woman has passed menopause may indicate breast can- 
cer. However, most often the discharge associated with 
breast cancer will be from one breast only. In galactor- 
rhea both breasts are usually involved. The presence of 
blood in the fluid discharged from the breast could indi- 
cate a benign growth in the breast tissue itself. In approx- 
imately 10-15% of patients with blood in the fluid, carci- 
noma of the breast tissue is present. 


A number of medications and drugs can also cause 
galactorrhea as a side-effect. Hormonal therapies (like 
oral contraceptives), drugs for treatment of depression 
or other psychiatric conditions, tranquilizers, morphine, 
heroin, and some medications for high blood pressure 
can cause galactorrhea. 


Several normal physiologic situations can cause pro- 
duction of breast milk. Nipple stimulation in men or 
women during sexual intercourse may induce lactation, 
for women particularly during or just after pregnancy. 


Even after extensive testing, no specific cause can be 
determined for some patients with galactorrhea. 


Symptoms 


The primary symptom of galactorrhea is the dis- 
charge of milky fluid from both breasts. In women, 
galactorrhea may be associated with infertility, menstru- 
al cycle irregularities, hot flushes, or amenorrhea—a 
condition where menstruation stops completely. Men 
may experience loss of sexual interest and impotence. 
Headaches and visual disturbances have also been asso- 
ciated with some cases of galactorrhea. 


Diagnosis 


Galactorrhea is generally considered a symptom that 
may indicate a more serious problem. Collection of a 
thorough medical history, including pregnancies, surg- 
eries, and consumption of drugs and medications is a 
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Galactosemia 


KEY TERMS 


Amenorrhea—Abnormal cessation of menstrua- 
tion. 


Bromocriptine—Also known as Parlodel, the main 
drug used to treat galactorrhea by reducing levels 
of the hormone prolactin. 


Hyperlactation—Another term for galactorrhea. 
Lactation—The production of breast milk. 


first step in diagnosing the cause of galactorrhea. A 
physical examination, along with a breast examination, 
will usually be conducted. Blood and urine samples may 
be taken to determine levels of various hormones in the 
body, including prolactin and compounds related to thy- 
roid function. 


A mammogram (an x ray of the breast) or an ultra- 
sound scan (using high frequency sound waves) might be 
used to determine if there are any tumors or cysts present 
in the breasts themselves. If a tumor of the pituitary 
gland is suspected, a series of computer assisted x rays 
called a computed tomography scan (CT scan) may be 
done. Another procedure that may be useful is a magnet- 
ic resonance imaging (MRI) scan to locate tumors or 
abnormalities in tissues. 


Treatment 


Treatment for galactorrhea will depend on the cause 
of the condition and the symptoms. The drug bromocrip- 
tine is often prescribed first to reduce the secretion of 
prolactin and to decrease the size of pituitary tumors. 
This drug will control galactorrhea symptoms and in 
many cases may be the only therapy necessary. Oral 
estrogen and progestins (hormone pills, like birth control 
pills) may control symptoms of galactorrhea for some 
women. Surgery to remove a tumor may be required for 
patients who have more serious symptoms of headache 
and vision loss, or if the tumor shows signs of enlarge- 
ment despite drug treatment. Radiation therapy has also 
been used to reduce tumor size when surgery is not pos- 
sible or not totally successful. A combination of drug, 
surgery, and radiation treatment can also be used. 


Galactorrhea is more of a nuisance than a real threat 
to health. While it is important to find the cause of the 
condition, even if a tumor is discovered in the pituitary 
gland, it may not require treatment. With very small, 
slow-growing tumors, some physicians may suggest a 
“wait and see” approach. 
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Prognosis 


Treatment with bromocriptine is usually effective in 
stopping milk secretion, however, symptoms may recur if 
drug therapy is discontinued. Surgical removal or radia- 
tion treatment may correct the problem permanently if it 
is related to a tumor. Frequent monitoring of hormone 
status and tumor size may be recommended. 


Prevention 


There is no way to prevent galactorrhea. If the con- 
dition is caused by the use of a particular drug, a patient 
may be able to switch to a different drug that does not 
have the side-effect of galactorrhea. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 

“Galactorrhea.” In Current Medical Diagnosis & Treatment, 
1998. 37th ed. Stamford: Appleton & Lange, 1997. 

“Galactorrhea (Hyperprolactinemia).” In Professional Guide to 
Diseases. 5th ed. Springhouse, PA: Springhouse Corpora- 
tion, 1995. 

“Galactorrhea.” In The Merck Manual of Diagnosis and Thera- 
py. 16th ed. Ed. Robert Berkow. Rahway, NJ: Merck 
Research Laboratories, 1992. 


Altha Roberts Edgren 


| Galactosemia 


Definition 


Galactosemia is an inherited disease in which the 
transformation of galactose to glucose is blocked, allow- 
ing galactose to increase to toxic levels in the body. If 
galactosemia is untreated, high levels of galactose cause 
vomiting, diarrhea, lethargy, low blood sugar, brain 
damage, jaundice, liver enlargement, cataracts, suscep- 
tibility to infection, and death. 


Description 


Galactosemia is a rare but potentially life-threaten- 
ing disease that results from the inability to metabolize 
galactose. Serious consequences from galactosemia can 
be prevented by screening newborns at birth with a sim- 
ple blood test. 


Galactosemia is an inborn error of metabolism. 
“Metabolism” refers to all chemical reactions that take 
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place in living organisms. A metabolic pathway is a series 
of reactions where the product of each step in the series is 
the starting material for the next step. Enzymes are the 
chemicals that help the reactions occur. Their ability to 
function depends on their structure, and their structure is 
determined by the deoxyribonucleic acid (DNA) 
sequence of the genes that encode them. Inborn errors of 
metabolism are caused by mutations in these genes which 
do not allow the enzymes to function properly. 


Sugars are sometimes called “the energy mole- 
cules,” and galactose and glucose are both sugars. For 
galactose to be utilized for energy, it must be trans- 
formed into something that can enter the metabolic path- 
way that converts glucose into energy (plus water and 
carbon dioxide). This is important for infants because 
they typically get most of their nutrient energy from 
milk, which contains a high level of galactose. Each 
molecule of lactose, the major sugar constituent of milk, 
is made up of a molecule of galactose and a molecule of 
glucose, and so galactose makes up 20% of the energy 
source of a typical infant’s diet. 


Three enzymes are required to convert galactose into 
glucose-1-phosphate (a phosphorylated glucose that can 
enter the metabolic pathway that turns glucose into ener- 
gy). Each of these three enzymes is encoded by a sepa- 
rate gene. If any of these enzymes fail to function, galac- 
tose build-up and galactosemia result. Thus, there are 
three types of galactosemia with a different gene respon- 
sible for each. 


Every cell in a person’s body has two copies of 
each gene. Each of the forms of galactosemia is inherit- 
ed as a recessive trait, which means that galactosemia is 
only present in individuals with two mutated copies of 
one of the three genes. This also means that carriers, 
with only one copy of a gene mutation, will not be 
aware that they are carrying a mutation (unless they 
have had a genetic test), as it is masked by the normal 
gene they also carry and they have no symptoms of the 
disease. For each step in the conversion of galactose to 
glucose, if only one of the two copies of the gene con- 
trolling that step is normal (i.e. for carriers), enough 
functional enzyme is made so that the pathway is not 
blocked at that step. If a person has galactosemia, both 
copies of the gene coding for one of the enzymes 
required to convert glucose to galactose are defective 
and the pathway becomes blocked. If two carriers of the 
same defective gene have children, the chance of any of 
their children getting galactosemia (the chance of a 
child getting two copies of the defective gene) is 25% 
(one in four) for each pregnancy. 


Classic galactosemia occurs in the United States 
about one in every 50,000—70,000 live births. 
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Causes and symptoms 
Galactosemia I 


Galactosemia I (also called classic galactosemia), 
the first form to be discovered, is caused by defects in 
both copies of the gene that codes for an enzyme called 
galactose-1-phosphate uridyl transferase (GALT). There 
are 30 known different mutations in this gene that cause 
GALT to malfunction. 


Newborns with galactosemia I appear normal at 
birth, but begin to develop symptoms after they are given 
milk for the first time. Symptoms include vomiting, diar- 
thea, lethargy (sluggishness or fatigue), low blood glu- 
cose, jaundice (a yellowing of the skin and eyes), 
enlarged liver, protein and amino acids in the urine, and 
susceptibility to infection, especially from gram negative 
bacteria. Cataracts (a grayish white film on the eye lens) 
can appear within a few days after birth. People with 
galactosemia frequently have symptoms as they grow 
older even though they have been given a galactose-free 
diet. These symptoms include speech disorders, 
cataracts, ovarian atrophy and infertility in females, 
learning disabilities, and behavioral problems. 


Galactosemia IT 


Galactosemia II is caused by defects in both copies 
of the gene that codes for an enzyme called galactokinase 
(GALK). The frequency of occurrence of galactosemia II 
is about one in 100,000—155,000 births. 


Galactosemia II is less harmful than galactosemia I. 
Babies born with galactosemia II will develop cataracts 
at an early age unless they are given a galactose-free diet. 
They do not generally suffer from liver damage or neuro- 
logic disturbances. 


Galactosemia III 


Galactosemia III is caused by defects in the gene 
that codes for an enzyme called uridyl diphosphogalac- 
tose-4-epimerase (GALE). This form of galactosemia is 
very rare. 


There are two forms of galactosemia III, a severe 
form, which is exceedingly rare, and a benign form. The 
benign form has no symptoms and requires no special 
diet. However, newborns with galactosemia III, including 
the benign form, have high levels of galactose-1-phos- 
phate that show up on the initial screenings for elevated 
galactose and galactose-1-phosphate. This situation illus- 
trates one aspect of the importance of follow-up enzyme 
function tests. Tests showing normal levels of GALT and 
GALK allow people affected by the benign form of 
galactosemia III to enjoy a normal diet. 
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Galactosemia 


KEY TERMS 


Casein hydrolysate—A preparation made from the 
milk protein casein, which is hydrolyzed to break 
it down into its constituent amino acids. Amino 
acids are the building blocks of proteins. 


Catalyst—A substance that changes the rate of a 
chemical reaction, but is not physically changed 
by the process. 


Enzyme—A protein that catalyzes a biochemical 
reaction or change without changing its own 
structure or function. 


Galactose—One of the two simple sugars, togeth- 
er with glucose, that makes up the protein, lac- 
tose, found in milk. Galactose can be toxic in high 
levels. 


Glucose—One of the two simple sugars, together 
with galactose, that makes up the protein, lactose, 
found in milk. Glucose is the form of sugar that is 
usable by the body to generate energy. 


Lactose—A sugar made up of of glucose and 
galactose. It is the primary sugar in milk. 


Metabolic pathway—A sequence of chemical 
reactions that lead from some precursor to a prod- 
uct, where the product of each step in the series is 
the starting material for the next step. 


Metabolism—The total combination of all of the 
chemical processes that occur within cells and tis- 
sues of a living body. 


Recessive trait—An inherited trait or characteristic 
that is outwardly obvious only when two copies of 
the gene for that trait are present. 


The severe form has symptoms similar to those of 
galactosemia I, but with more severe neurological prob- 
lems, including seizures. Only two cases of this rare form 
had been reported as of 1997. 


Diagnosis 

The newborn screening test for classic galactosemia 
is quick and straightforward; all but three states require 
testing on all newborns. Blood from a baby who is two to 
three days old is usually first screened for high levels of 
galactose and galactose-1-phosphate. If either of these 
compounds is elevated, further tests are performed to 
find out which enzymes (GALT, GALK, or GALE) are 
present or missing. DNA testing may also be performed 
to confirm the diagnosis. 
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If there is a strong suspicion that a baby has galac- 
tosemia, galactose is removed from their diet right away. 
In this case, an initial screen for galactose or galactose-1- 
phosphate will be meaningless. In the absence of galac- 
tose in the diet, this test will be negative whether the 
baby has galactosemia or not. In this case, tests to mea- 
sure enzyme levels must be given to find out if the sus- 
pected baby is indeed galactosemic. 


In addition, galactosemic babies who are refusing 
milk or vomiting will not have elevated levels of galac- 
tose or galactose phosphate, and their condition will not 
be detected by the initial screen. Any baby with symp- 
toms of galactosemia (for example, vomiting) should be 
given enzyme tests. 


Treatment 


Galactosemia I and II are treated by removing galac- 
tose from the diet. Since galactose is a break-down prod- 
uct of lactose, the primary sugar constituent of milk, this 
means all milk and foods containing milk products must 
be totally eliminated. Other foods like legumes, organ 
meats, and processed meats also contain considerable 
galactose and must be avoided. Pills that use lactose as a 
filler must also be avoided. Soy-based and casein 
hydrolysate-based formulas are recommended for infants 
with galactosemia. 


Treatment of the severe form of galactosemia III 
with a galactose-restricted diet has been tried, but this 
disorder is so rare that the long-term effects of this treat- 
ment are unknown. 


Prognosis 


Early detection in the newborn period is the key to 
controlling symptoms. Long-term effects in untreated 
babies include severe mental retardation, cirrhosis of 
the liver, and death. About 75% of the untreated babies 
die within the first two weeks of life. On the other hand, 
with treatment, a significant proportion of people with 
galactosemia I can lead nearly normal lives, although 
speech defects, learning disabilities, and behavioral 
problems are common. In addition, cataracts due to 
galactosemia II can be completely prevented by a galac- 
tose-free diet. 


Prevention 


Since galactosemia is a recessive genetic disease, the 
disease is usually detected on a newborn screening test, 
since most people are unaware that they are carriers of a 
gene mutation causing the disease. For couples with a 
previous child with galactosemia, prenatal diagnosis is 
available to determine whether a pregnancy is similarly 
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affected. Families in which a child has been diagnosed 
with galactosemia can have DNA testing which can 
enable other more distant relatives to determine their car- 
rier status. Prospective parents can then use that informa- 
tion to conduct family planning or to prepare for a child 
with special circumstances. Children born with galac- 
tosemia should be put on a special diet right away, to 
reduce the symptoms and complications of the disease. 


Resources 


BOOKS 

Ng, Won G., Thomas F. Roe, and George N. Donnell. “Carbo- 
hydrate Metabolism.” In Emery and Rimoin’s Principles 
and Practice of Medical Genetics, edited by David L. 
Rimoin, J. Michael Connor, and Reed E. Pyeritz. 3rd. ed. 
New York: Churchill Livingstone, 1998. 


ORGANIZATIONS 

Association for Neuro-Metabolic Disorders. 5223 Brookfield 
Lane, Sylvania, OH 43560. (419) 885-1497. 

Metabolic Information Network. PO Box 670847, Dallas, TX 
75367-0847. (214) 696-2188 or (800) 945-2188. 

Parents of Galactosemic Children, Inc. 2148 Bryton Dr., Pow- 
ell OH 43065. <http://www.galactosemia.org/index.htm>. 


OTHER 

“GeneCards: Human Genes, Proteins and Diseases.” <http:// 
bioinfo.weizmann.ac.il/cards/>. 

“Vermont Newborn Screening Program: Galactosemia.” <http:// 
www.vtmednet.org/~m145037/vhgi_mem/nbsman/galacto. 
htm>. 


Amy Vance, MS, CGC 


i Gallbladder cancer 


Definition 


Cancer of the gallbladder is cancer of the pear- 
shaped organ that lies on the undersurface of the liver. 


Description 


Bile from the liver is funneled into the gallbladder 
by way of the cystic duct. Between meals, the gallblad- 
der stores a large amount of bile. To do this, it must 
absorb much of the water and electrolytes from the bile. 
In fact, the inner surface of the gallbladder is the most 
absorptive surface in the body. After a meal, the gallblad- 
der’s muscular walls contract to deliver the bile back 
through the cystic duct and eventually into the small 
intestine, where the bile can help digest food. 
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Demographics 


About 5,000 people are diagnosed with gallbladder 
cancer each year in the United States, making it the fifth 
most common gastrointestinal cancer. It is more common 
in females than males and most patients are elderly. 
Southwest American Indians have a particularly high 
incidence—six times that of the general population. 


Causes and symptoms 


Gallstones are the most significant risk factor for 
the development of gallbladder cancer. Roughly 75 to 90 
percent of patients with gallbladder cancer also have 
gallstones. Larger gallstones are associated with a higher 
chance of developing gallbladder cancer. Chronic 
inflammation of the gallbladder from infection also 
increases the risk for gallbladder cancer. 


Unfortunately, sometimes cancer of the gallbladder 
does not produce symptoms until late in the disease. 
When symptoms are evident, the most common is pain 
in the upper right portion of the abdomen, underneath the 
right ribcage. Patients with gallbladder cancer may also 
report symptoms such as nausea, vomiting, weakness, 
jaundice, skin itching, fever, chills, poor appetite, and 
weight loss. 


Diagnosis 

Gallbladder cancer is often misdiagnosed because it 
mimics other more common conditions, such as gall- 
stones, cholecystitis, and pancreatitis. But the imaging 
tests that are utilized to evaluate these other conditions 
can also detect gallbladder cancer. For example, ultra- 
sound is a quick, noninvasive imaging test that reliably 
diagnoses gallstones and cholecystitis. It can also detect 
the presence of gallbladder cancer as well as show how 
far the cancer has spread. If cancer is suspected, a com- 
puted tomography scan is useful in confirming the pres- 
ence of an abnormal mass and further demonstrating the 
size and extent of the tumor. Cholangiography, usually 
performed to evaluate a patient with jaundice, can also 
detect gallbladder cancer. 


There are no specific laboratory tests for gallbladder 
cancer. Tumors can obstruct the normal flow of bile from 
the liver to the small intestine. Bilirubin, a component of 
bile, builds up within the liver and is absorbed into the 
bloodstream in excess amounts. This can be detected in a 
blood test, but it can also manifest clinically as jaundice. 
Elevated bilirubin levels and clinical jaundice can also 
occur with other conditions, such as gallstones. 


On occasion, gallbladder cancer is diagnosed inci- 
dentally. About one percent of all patients who have their 
gallbladder removed for symptomatic gallstones are 
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Gallbladder cancer 


KEY TERMS 


Cholangiography—Radiographic examination of 
the bile ducts after injection with a special dye 


Cholecystitis—Inflammation of the gallbladder, 
usually due to infection 


Computed tomography—A radiology test by 
which images of cross-sectional planes of the 
body are obtained 


Jaundice—Yellowish staining of the skin and eyes 
due to excess bilirubin in the bloodstream 


Metastasis—The spread of tumor cells from one 
part of the body to another through blood vessels 
or lymphatic vessels 


Pancreatitis—Inflammation of the pancreas 


Stent—Slender hollow catheter or rod placed 
within a vessel or duct to provide support or main- 
tain patency 


Ultrasound—A radiology test utilizing high fre- 
quency sound waves 


found to have gallbladder cancer. The cancer is found 
either by the surgeon or by the pathologist who inspects 
the gallbladder with a microscope. 


Treatment 


Staging of gallbladder cancer is determined by the 
how far the cancer has spread. The effectiveness of 
treatment declines as the stage progresses. Stage I can- 
cer is confined to the wall of the gallbladder. Approxi- 
mately 25% of cancers are at this stage at the time of 
diagnosis. Stage II cancer has penetrated the full thick- 
ness of the wall, but has not spread to nearby lymph 
nodes or invaded adjacent organs. Stage III cancer has 
spread to nearby lymph nodes or has invaded the liver, 
stomach, colon, small intestine, or large intestine. Stage 
IV disease has invaded very deeply into two or more 
adjacent organs or has spread to distant lymph nodes or 
organs by way of metastasis. 


Early Stage I cancers involving only the innermost 
layer of the gallbladder wall can be cured by simple 
removal of the gallbladder. Cancers at this stage are 
sometimes found incidentally when the gallbladder is 
removed in the treatment of gallstones or cholecystitis. 
The majority of patients have good survival rates. Late 
Stage I cancers, which involve the outer muscular layers 
of the gallbladder wall, are generally treated in the same 
way as Stage II or III cancers. Removal of the gallblad- 
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der is not sufficient for these stages. The surgeon also 
removes nearby lymph nodes as well as a portion of the 
adjacent liver (radical surgery). Survival rates for these 
patients are considerably worse than for those with early 
Stage I disease. Patients with early Stage IV disease may 
benefit from radical surgery, but the issue is controver- 
sial. Late Stage IV cancer has spread too extensively to 
allow complete excision. Surgery is not an option for 
these patients. 


Other therapies 


When long-term survival is not likely, the focus of 
therapy shifts to improving quality of life. Jaundice and 
blockage of the stomach are two problems faced by 
patients with advanced cancer of the gallbladder. These 
can be treated with surgery, or alternatively, by special 
interventional techniques employed by the gastroenterol- 
ogist or radiologist. A stent can be placed across the bile 
ducts in order to re-establish the flow of bile and relieve 
jaundice. A small feeding tube can be placed in the small 
intestine to allow feeding when the stomach is blocked. 
Pain may be treated with conventional pain medicines or 
a celiac ganglion nerve block. 


Current chemotherapy or radiation therapy can- 
not cure gallbladder cancer, but they may offer some 
benefit in certain patients. For cancer that is too 
advanced for surgical cure, treatment with chemothera- 
peutic agents such as 5-fluorouracil may lengthen sur- 
vival for a few months. The limited benefit of chemother- 
apy must be weighed carefully against its side effects. 
Radiation therapy is sometimes used after attempted sur- 
gical resection of the cancer to extend survival for a few 
months or relieve jaundice. 


Resources 


BOOKS 

Ahrendt, Steven A. and Henry A. Pitt. “Biliary Tract.” In Sabis- 
ton Textbook of Surgery, edited by Courtney Townsend Jr., 
16th ed. Philadelphia: W.B. Saunders Company, 2001, pp. 
1076-1111. 

Corsetti, Ralph L. and Harold J. Wanebo. “Bile Duct Cancer.” 
In Current Surgical Therapy, edited by John L. Cameron, 
sixth ed. St Louis: Mosby, 1998, pp.462-468. 

“Gallbladder Carcinoma.” In Clinical Oncology, edited by 
Abeloff, Martin D., second ed. New York: Churchill Liv- 
ingstone, 2000, pp. 1730-1737. 


OTHER 
National Cancer Institute Cancer Trials web site. <http://cancer- 
trials.nci.nih.gov/system>. <http://www.cancertrials.com>. 


Kevin O. Hwang, M.D. 


Gallbladder disease see Cholecystitis 
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i Gallbladder nuclear 


medicine scan 
Definition 


A nuclear medicine scan of the gallbladder is used to 
produce a set of images that look like x rays. The proce- 
dure uses a small amount of radioactive dye which is 
injected into the body. The dye accumulates in the organ, 
in this case, the gallbladder. A special camera called a 
scintillation or gamma camera produces images based on 
how the dye travels through the system and how the radi- 
ation is absorbed by the tissues. The procedure is also 
called cholescintigraphy or a hepatobiliary scan. 


Purpose 


A nuclear medicine scan can be used to diagnose 
disease and to find abnormalities in a body organ. A gall- 
bladder scan can detect gallstones, tumors, or defects of 
the gallbladder. It can also be used to diagnose blockages 
of the bile duct that leads from the gallbladder to the 
small intestine. Unlike ultrasound, a gallbladder nuclear 
medicine scan can assess gallbladder function. 


Precautions 


Women who are pregnant or breastfeeding should 
tell their doctors before a scan is performed. Some med- 
ications or even eating a high fat meal before the proce- 
dure can interfere with the results of the scan. 


Description 


The gallbladder is a small pear-shaped sac located 
under the liver. The liver produces bile, a yellowish- 
green mixture of salts, acids, and other chemicals, that 
are stored in the gallbladder. Bile is secreted into the 
small intestine to help the body digest fats from foods. 


Gallbladder disease, gallstones, cancer, or other 
abnormalities can cause pain and other symptoms. A 
gallbladder condition might be suspected if a patient has 
chronic or occasional pain in the upper right side of the 
abdomen. The pain may be stabbing and intense with 
sudden onset or it may be more of a dull, occasional 
ache. Loss of appetite, nausea and vomiting can also 
occur. Fever may indicate the presence of infection. 
Jaundice, a yellowing of the skin and whites of the eyes, 
may also indicate that the gallbladder is involved. 


A gallbladder nuclear medicine scan may be used to 
diagnose gallstones, blockage of the bile duct or other 
abnormalities, and to assess gallbladder functioning and 
inflammation (cholecystitis). The scan is usually per- 
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KEY TERMS 


Cholecystitis—Inflammation of the gallbladder. 


Cholescintigraphy—Another term for a gallblad- 
der nuclear medicine scan. 


Hepatobiliary scan—Another term for a gallblad- 
der nuclear medicine scan. 


Scintillation or gamma camera—A camera, some- 
what like an x-ray machine, used to photograph 
internal organs after the patient has been injected 
with a radioactive material. 


formed in a hospital or clinical radiology department. 
The patient lies on an examination table while a small 
amount of radioactive dye is injected into a vein in the 
arm. This dye circulates through the blood and collects in 
the gallbladder. As the dye moves through the gallblad- 
der, a series of pictures is taken using a special camera 
called a scintillation or gamma camera. This procedure 
produces images that look like x rays. The test usually 
takes one to two hours to complete, but can last up to 
four hours. 


The results of the scan are read by a radiologist, a 
doctor specializing in x rays and other types of scanning 
techniques. A report is sent, usually within 24 hours, to 
the doctor who will discuss the results with the patient. 


Preparation 


The patient may be required to withhold food and 
liquids for up to eight hours before the scan. 


Aftercare 


No special care is required after the procedure. Once 
the scan is complete, the patient can return to normal 
activities. 


Risks 


Nuclear medicine scans use a very small amount of 
radioactive material, and the risk of radiation is minimal. 
Very rarely, a patient may have a reaction to the dye 
material used. 


Normal results 


A normal scan shows a gallbladder without gall- 
stones. There will be no evidence of growths or tumors, 
and no signs of infection or swelling. The normal gall- 
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Gallbladder x rays 


bladder fills with bile and secretes it through the bile duct 
without blockages. 


Abnormal results 


An abnormal scan may show abnormal gallbladder 
emptying (suggesting gallbladder dysfunction or inflam- 
mation), or gallstones in the gallbladder or in the bile 
duct. The presence of tumors, growths or other types of 
blockages of the duct or the gallbladder itself could also 
appear on an abnormal scan. 


Resources 


BOOKS 

“Common Nuclear Scan and Why They are Performed.” In The 
Consumer’s Medical Desk Reference, ed. Charles B. 
Inlander. New York: Hyperion, 1995. 

“Hepatic Scans.” in Infectious Diseases. 2nd ed. Philadelphia: 
W. B. Saunders Co., 1998. 


OTHER 

“Gallbladder Scan, Radioisotope.” Infonet. <http://infonet. 
med.cornell.edu>. 

“Nuclear Medicine.” Washington Radiology Associates Page. 
<http://www.wrapc.com>. 


Altha Roberts Edgren 


Gallbladder surgery see Cholecystectomy 


i Gallbladder x rays 


Definition 


This is an x-ray exam of the gallbladder (GB), a sac- 
like organ that stores bile that is located under the liver. 
The study involves taking tablets containing dye (con- 
trast) which outline any abnormalities when x rays are 
taken the following day. The test was once the standard 
for diagnosing diseases of the GB such as gallstones, but 
is used less frequently now. This is due to advances in 
diagnostic ultrasound, which is quick, accurate and does- 
n’t involve exposure to ionizing radiation. When func- 
tional parameters of the gallbladder need to be demon- 
strated, scintigraphy is now the study of choice. OCG, 
however, can be useful when a gallbladder is contracted 
down due to the presence of many, many gallstones. It 
can also help determine whether the cystic duct is clear, 
prior to surgical procedures such as lithotripsy. OCG 
may also be used to evaluate gallbladder disease that 
doesn’t involve gallstones, such as adenomyomatosis of 
the gallbladder or cholesterolosis of the gallbladder. 
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Purpose 


This test, also known as an oral cholecystogram or 
OCG, is usually ordered to help physicians diagnose 
disorders of the gallbladder, such as gallstones and 
tumors, which show up as solid dark structures. It is per- 
formed to help in the investigation of patients with upper 
abdominal pain. The test also measures gallbladder 
function, as the failure of the organ to visualize can sig- 
nify a non-functioning or diseased gallbladder. The gall- 
bladder may also not visualize if the bilirubin level is 
over 4 and the study should not be performed under 
these circumstances. 


Precautions 


Your physician must be notified if you are pregnant 
or allergic to iodine. Patients with a history of severe kid- 
ney damage, have an increased risk of injury or side 
effects from the procedure. In those cases, ultrasound is 
commonly used instead of the x-ray examination. Some 
people experience side effects from the contrast material 
(dye tablets), especially diarrhea. During preparation 
for the test, patients should not use any laxatives. Dia- 
betics should discuss the need for any adjustment in 
medication with their physician. 


Description 


The exam is performed in the radiology department. 
The night before the test, patients swallow six tablets (one 
at a time) that contain the contrast (x-ray dye). The follow- 
ing day at the hospital, the radiologist examines the gall- 
bladder with a fluoroscope (a special x ray that projects 
the image onto a video monitor). Sometimes, patients are 
then asked to drink a highfat formula that will cause the 
gallbladder to contract and release bile. X rays will then be 
taken at various intervals. There is no discomfort from the 
test. If the gallbladder is not seen, the patient may be asked 
to return the following day for x rays. 


Preparation 


The day before the test patients are instructed to eat 
a high fat lunch (eggs, butter, milk, salad oils, or fatty 
meats), and a fat-free meal (fruits, vegetables, bread, tea 
or coffee, and only lean meat) in the evening. Two hours 
after the evening meal, six tablets containing the contrast 
medium, are taken, one a time. After that, no food or 
fluid is permitted until after the test. 


Aftercare 


No special care is required after the study. 
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KEY TERMS 


Bile—A yellow-green liquid produced by the liver, 
which is released through the bile ducts into the 
small intestines to help digest fat. 


Bilirubin—A reddish-yellow pigment formed from 
the destruction of red blood cells, and metabo- 
lized by the liver. Levels of bilirubin in the blood 
increase in patients with liver disease or blockage 
of the bile ducts. 


Ultrasound—A non-invasive procedure based on 
changes in sound waves of a frequency that cannot 
be heard, but respond to changes in tissue compo- 
sition. It requires no preparation and no radiation 
occurs; it has become the “gold standard” for diag- 
nosis of stones in the gallbladder, but is less accu- 
rate in diagnosing stones in the bile ducts. Gall- 
stones as small as 2 mm can be identified. 


Risks 


There is a small chance of an allergic reaction to the 
contrast material. In addition, there is low radiation expo- 
sure. X rays are monitored and regulated to provide the 
minimum amount of radiation exposure needed to produce 
the image. Most experts feel that the risk is low compared 
with the benefits. Pregnant women and children are more 
sensitive to the risks of x rays, and the risk versus benefits 
should be discussed with the treating physician. 


Normal results 


The x ray will show normal structures for the age of 
the patient. The gallbladder should visualize, and be free 
of any solid structures, such as stones, polyps, etc. 


Abnormal results 


Abnormal results may show gallstones, tumors, or 
cholesterol polyps (a tumor growing from the lining that 
is usually noncancerous). Typically stones will “float” or 
move around as the patient changes position, whereas 
tumors will stay in the same place. 


Resources 


BOOKS 

Levenson, Deborah E. and Fromm, Hans. “Oral Cholecys- 
togram.” In Hepatology: A Textbook of Liver Disease, 
edited by David Zakim and Thomas D. Boyer et al. 
Philadelphia: W.B. Saunders Company. 1996, p.1883. 
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Sleisenger and Fordtran’s Gastrointestinal and Liver Disease: 
Pathophysiology/Diagnosis/ Management, edited Mark 
Feldman, et al. Philadelphia: W.B. Saunders Company, 
1998. 

Zeaman, Robert K. “Oral Cholecystography.” In Bockus Gas- 
troenterology, edited by William S. Haubrich et al. 
Philadelphia: W.B. Saunders Company. 1995, pp. 208-211. 


OTHER 

“Gall Bladder Exam.” Harvard Medical School. <http://www. 
bih.harvard.edu/radiology/Modalities/Xray/ xraysSubdi- 
vsf/gallbl.html>. 

“Gallstones.” National Institutes of Health. <http://www. 
niddk.nih.gov/health/digest/pubs/gallstns/ gallstns.htm>. 

“Oral cholecystogram.” Healthanswers.com. <http://www. 
healthanswers.com/database/ami/converted/003821.html>. 


Rosalyn Carson-DeWitt, MD 


f Gallium scan of the body 


Definition 


A gallium scan of the body is a nuclear medicine test 
that is conducted using a camera that detects gallium, a 
form of radionuclide, or radioactive chemical substance. 


Purpose 


Most gallium scans are ordered to detect cancerous 
tumors, infections, or areas of inflammation in the body. 
Gallium is known to accumulate in inflamed, infected, or 
cancerous tissues. The scans are used to determine 
whether a patient with an unexplained fever has an infec- 
tion and the site of the infection, if present. Gallium 
scans also may be used to evaluate cancer following 
chemotherapy or radiation therapy. 


Precautions 


Children and women who are pregnant or breast- 
feeding are only given gallium scans if the potential 
diagnostic benefits will outweigh the risks. 


Description 


The patient will usually be asked to come to the test- 
ing facility 24—48 hours before the procedure to receive 
the injection of gallium. Sometimes, the injection will be 
given only four to six hours before the study or as long as 
72 hours before the procedure. The timeframe is based 
on the area or organs of the body being studied. 
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Gallium scan of the body 


Gallium scan highlighting the thyroid gland. (Photo 
Researchers. Reproduced by permission.) 


For the study itself the patient lies very still for 
approximately 30-60 minutes. A camera is moved across 
the patient’s body to detect and capture images of con- 
centrations of the gallium. The camera picks up signals 
from any accumulated areas of the radionuclide. In most 
cases, the patient is lying down throughout the proce- 
dure. Back (posterior) and front (anterior) views will 
usually be taken, and sometimes a side (lateral) view is 
used. The camera may occasionally touch the patient’s 
skin, but will not cause any discomfort. A clicking noise 
may be heard throughout the procedure; this is only the 
sound of the scanner registering radiation. 


Preparation 


The intravenous injection of gallium is done in a 
separate appointment prior to the procedure. Generally, 
no special dietary requirements are necessary. Some- 
times the physician will ask that the patient have light 
or clear meals within a day or less of the procedure. 
Many patients will be given laxatives or an enema 
prior to the scan to eliminate any residual gallium from 
the bowels. 


Aftercare 


There is generally no aftercare required following a 
gallium scan. However, women who are breastfeeding 
who have a scan will be cautioned against breastfeeding 
for four weeks following the exam. 
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Risks 


There is a minimal risk of exposure to radiation 
from the gallium injection, but the exposure from one 
gallium scan is generally less than exposure from x rays. 


Normal results 


A radiologist trained in nuclear medicine or a 
nuclear medicine specialist will interpret the exam 
results and compare them to other diagnostic tests. It is 
normal for gallium to accumulate in the liver, spleen, 
bones, breast tissue, and large bowel. 


Abnormal results 


An abnormal concentration of gallium in areas other 
than those where it normally concentrates may indicate 
the presence of disease. Concentrations may be due to 
inflammation, infection, or the presence of tumor tissue. 
Often, additional tests are required to determine if the 
tumors are malignant (cancerous) or benign. 


Even though gallium normally concentrates in 
organs such as the liver or spleen, abnormally high con- 
centrations will suggest certain diseases and conditions. 
For example, Hodgkin’s or non-Hodgkin’s lymphoma 
may be diagnosed or staged if there is abnormal gallium 
activity in the lymph nodes. After a patient receives can- 
cer treatment, such as radiation therapy or chemotherapy, 
a gallium scan may help to find new or recurring tumors 
or to record regression of a treated tumor. Physicians can 
narrow causes of liver problems by noting abnormal gal- 
lium activity in the liver. Gallium scans also may be used 
to diagnose lung diseases or a disease called sarcoidosis, 
in the chest. 


Resources 


BOOKS 

Fischbach, Frances T. A Manual of Laboratory and Diagnostic 
Tests. Philadelphia, PA: Lippincott-Raven Publishers, 
1996. 

Illustrated Guide to Diagnostic Tests. Springhouse, PA: Spring- 
house Corporation, 1998. 


ORGANIZATIONS 

American Cancer Society. 1599 Clifton Road NE, Atlanta, GA 
30329. (404) 320-3333. <http://www.cancer.org>. 

American College of Nuclear Medicine. PO Box 175, Lan- 
disville, PA 31906. (717) 898-6006. 

American Liver Foundation. 1425 Pompton Avenue, Cedar 
Grove NJ 07009. (800) GO LIVER (465-4837). <http:// 
www.liverfoundation.org>. 

Society of Nuclear Medicine. 1850 Samuel Morse Drive, 
Reston, VA 10016. (703) 708-9000. <http://www.snm.org>. 
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KEY TERMS 


Benign—Not cancerous. Benign tumors are not 
considered immediate threats, but may still 
require some form of treatment. 


Gallium—A form of radionuclide that is used to 
help locate tumors and inflammation (specifically 
referred to as GA67 citrate). 


Malignant—This term, usually used to describe a 
tumor, means cancerous, becoming worse and 
possibly growing. 

Nuclear medicine—A subspecialty of radiology 
used to show the function and anatomy of body 
organs. Very small amounts of radioactive sub- 
stances, or tracers, are detected with a special 
camera as they accumulate in certain organs and 
tissues. 


Radionuclide—A chemical substance, called an 
isotope, that exhibits radioactivity. A gamma cam- 
era, used in nuclear medicine procedures, will 
pick up the radioactive signals as the substance 
gathers in an organ or tissue. They are sometimes 
referred to as tracers. 


OTHER 

“A Patient’s Guide to Nuclear Medicine.” University of lowa 
Virtual Hospital. <http://www.vh.org/Patients/IHB/Rad/ 
NucMed/PatGuideNucMed/PatGuideNucMed.html>. 2 
July 2001. 


Teresa G. Norris 


i Gallstone removal 


Definition 


Also known as cholelithotomy, gallstone removal is 
the medical procedure that rids the gallbladder of calcu- 
lus buildup. 


Purpose 


The gallbladder is not a vital organ. Its function is to 
store bile, concentrate it, and release it during digestion. 
Bile is supposed to retain all of its chemicals in solution, 
but commonly one of them crystallizes and forms sand, 
gravel, and finally stones. 
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The chemistry of gallstones is complex and interest- 
ing. Like too much sugar in solution, chemicals in bile 
will form crystals as the gallbladder draws water out of 
the bile. The solubility of these chemicals is based on the 
concentration of three chemicals, not just one—bile 
acids, phospholipids, and cholesterol. If the chemicals 
are out of balance, one or the other will not remain in 
solution. Certain people, in particular the Pima tribe of 
Native Americans in Arizona, have a genetic predisposi- 
tion to forming gallstones. Scandinavians also have a 
higher than average incidence of this disease. Dietary fat 
and cholesterol are also implicated in their formation. 
Overweight women in their middle years constitute the 
vast majority of patients with gallstones in every group. 


As the bile crystals aggregate to form stones, they 
move about, eventually occluding the outlet and prevent- 
ing the gallbladder from emptying. This creates symp- 
toms. It also results in irritation, inflammation, and 
sometimes infection of the gallbladder. The pattern is 
usually one of intermittent obstruction due to stones 
moving in and out of the way. All the while the gallblad- 
der is becoming more scarred. Sometimes infection fills 
it with pus—a serious complication. 


On occasion a stone will travel down the cystic duct 
into the common bile duct and get stuck there. This will 
back bile up into the liver as well as the gallbladder. If 
the stone sticks at the Ampulla of Vater, the pancreas will 
also be plugged and will develop pancreatitis. These 
stones can cause a lot of trouble. 


Bile is composed of several waste products of metabo- 
lism, all of which are supposed to remain in liquid form. 
The complex chemistry of the liver depends on many chem- 
ical processes, which depend in turn upon the chemicals in 
the diet and the genes that direct those processes. There are 
greater variations in the output of chemical waste products 
than there is allowance for their cohabitation in the bile. 
Incompatible mixes result in the formation of solids. 


Gallstones will cause the sudden onset of pain in the 
upper abdomen. Pain will last for 30 minutes to several 
hours. Pain may move to the right shoulder blade. Nau- 
sea with or without vomiting may accompany the pain. 


Precautions 


Individuals suffering from sickle cell anemia, children, 
and patients with large stones may seek other treatments. 


Description 
Laparoscopic cholecystectomy 


Surgery to remove the entire gallbladder with all its 
stones is usually the best treatment, provided the patient 
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Gallstone removal 


Common bile duct 


Duodenum 


Gallbladder 


Pyloric sphincter 


Pancreas 


Gallstone removal, also known as cholelithotomy, usually involves the surgical removal of the entire gallbladder, but in recent 
years the procedure done by laparoscopy has resulted in smaller surgical incisions and faster recovery time. (I//ustration by 


Electronic Illustrators Group.) 


is able to tolerate the procedure. Over the past decade, a 
new technique of removing the gallbladder using a 
laparoscope has resulted in quicker recovery and much 
smaller surgical incisions than the six-inch gash under 
the right ribs that used to be standard. Not everyone is a 
candidate for this approach. 


If a stone is lodged in the bile ducts, additional 
surgery must be done to remove it. After surgery, the sur- 
geon will ordinarily leave in a drain to collect bile until 
the system is healed. The drain can also be used to inject 
contrast material and take x rays during or after surgery. 


Endoscopic retrograde cholangiopancreatoscopy 
(ERCP) 


A procedure called endoscopic retrograde cholan- 
giopancreatoscopy (ERCP) allows the removal of some 
bile duct stones through the mouth, throat, esophagus, 
stomach, duodenum, and biliary system without the need 
for surgical incisions. ERCP can also be used to inject 
contrast agents into the biliary system, providing 
superbly detailed pictures. 
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Cholelithotomy 


Rare circumstances require different techniques. 
Patients too ill for a complete cholecystectomy (removal 
of the gallbladder), sometimes only the stones are 
removed, a procedure called cholelithotomy. But that 
does not cure the problem. The liver will go on making 
faulty bile, and stones will reform, unless the composi- 
tion of the bile is altered. 


Ursodeoxycholic acid 


For patients who cannot receive the laparoscopic 
procedure, there is also a nonsurgical treatment in which 
ursodeoxycholic acid is used to dissolve the gallstones. 
Extracorporeal shock-wave lithotripsy has also been 
successfully used to break up gallstones. During the pro- 
cedure, high-amplitude sound waves target the stones, 
slowly breaking them up. 


Preparation 
There are a number of imaging studies that identify 


gallbladder disease, but most gallstones will not show up 
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KEY TERMS 


Cholecystectomy—Surgical removal of the gall- 
bladder. 


Cholelithotomy—Surgical incision into the gall- 
bladder to remove stones. 


Contrast agent—A substance that causes shadows 
on x rays (or other images of the body). 


Endoscope—One of several instruments designed 
to enter body cavities. They combine viewing and 
operating capabilities. 

Jaundice—A yellow color of the skin and eyes due 
to excess bile that is not removed by the liver. 


Laparoscopy—Surgery through pencil-sized view- 
ing instruments and tools so that incisions need be 
less than half an inch long. 


on conventional x rays. That requires contrast agents 
given by mouth that are excreted into the bile. Ultra- 
sound is very useful and can be enhanced by doing it 
through an endoscope in the stomach. CT (computed 
tomography scans) and MRI (magnetic resonance 
imaging) scanning are not used routinely but are helpful 
in detecting common duct stones and complications. 


Aftercare 


Without a gallbladder, stones rarely reform. Patients 
who have continued symptoms after their gallbladder is 
removed may need an ERCP to detect residual stones or 
damage to the bile ducts caused by the stones before they 
were removed. Once in a while the Ampulla of Vater is 
too tight for bile to flow through and causes symptoms 
until it is opened up. 


Resources 
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icine. Philadelphia: W. B. Saunders Co., 1996. 
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culation of Bile Acids.” In Sleisenger & Fordtran’s Gas- 
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J. Ricker Polsdorfer, MD 


i Gallstones 


Definition 


A gallstone is a solid crystal deposit that forms in the 
gallbladder, which is a pear-shaped organ that stores bile 
salts until they are needed to help digest fatty foods. Gall- 
stones can migrate to other parts of the digestive tract and 
cause severe pain with life-threatening complications. 


Description 


Gallstones vary in size and chemical structure. A 
gallstone may be as tiny as a grain of sand or as large as a 
golf ball. Eighty percent of gallstones are composed of 
cholesterol. They are formed when the liver produces 
more cholesterol than digestive juices can liquefy. The 
remaining 20% of gallstones are composed of calcium 
and an orange-yellow waste product called bilirubin. 
Bilirubin gives urine its characteristic color and some- 
times causes jaundice. 


Gallstones are the most common of all gallbladder 
problems. They are responsible for 90% of gallbladder and 
bile duct disease, and are the fifth most common reason 
for hospitalization of adults in the United States. Gall- 
stones usually develop in adults between the ages of 20 
and 50; about 20% of patients with gallstones are over 40. 
The risk of developing gallstones increases with age—at 
least 20% of people over 60 have a single large stone or as 
many as several thousand smaller ones. The gender ratio 
of gallstone patients changes with age. Young women are 
between two and six times more likely to develop gall- 
stones than men in the same age group. In patients over 
50, the condition affects men and women with equal fre- 
quency. Native Americans develop gallstones more often 
than any other segment of the population; Mexican-Amer- 
icans have the second-highest incidence of this disease. 
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Gallstones 


Definitions 


Gallstones can cause several different disorders. 
Cholelithiasis is defined as the presence of gallstones 
within the gallbladder itself. Choledocholithiasis is the 
presence of gallstones within the common bile duct that 
leads into the first portion of the small intestine (the duo- 
denum). The stones in the duct may have been formed 
inside it or carried there from the gallbladder. These gall- 
stones prevent bile from flowing into the duodenum. Ten 
percent of patients with gallstones have choledocholithi- 
asis, which is sometimes called common-duct stones. 
Patients who don’t develop infection usually recover 
completely from this disorder. 


Cholecystitis is a disorder marked by inflammation 
of the gallbladder. It is usually caused by the passage of a 
stone from the gallbladder into the cystic duct, which is a 
tube that connects the gallbladder to the common bile 
duct. In 5-10% of cases, however, cholecystitis develops 
in the absence of gallstones. This form of the disorder is 
called acalculous cholecystitis. Cholecystitis causes 
painful enlargement of the gallbladder and is responsible 
for 10-25% of all gallbladder surgery. Chronic cholecys- 
titis is most common in the elderly. The acute form is 
most likely to occur in middle-aged adults. 


Cholesterolosis or cholesterol polyps is character- 
ized by deposits of cholesterol crystals in the lining of 
the gallbladder. This condition may be caused by high 
levels of cholesterol or inadequate quantities of bile salts, 
and is usually treated by surgery. 


Gallstone ileus, which results from a gallstone’s 
blocking the entrance to the large intestine, is most 
common in elderly people. Surgery usually cures this 
condition. 


Narrowing (stricture) of the common bile duct 
develops in as many as 5% of patients whose gallblad- 
ders have been surgically removed. This condition is 
characterized by inability to digest fatty foods and by 
abdominal pain, which sometimes occurs in spasms. 
Patients with stricture of the common bile duct are likely 
to recover after appropriate surgical treatment. 


Causes and symptoms 


Gallstones are caused by an alteration in the chemi- 
cal composition of bile. Bile is a digestive fluid that helps 
the body absorb fat. Gallstones tend to run in families. In 
addition, high levels of estrogen, insulin, or cholesterol 
can increase a person’s risk of developing them. 


Pregnancy or the use of birth control pills can slow 
down gallbladder activity and increase the risk of gall- 
stones. So can diabetes, pancreatitis, and celiac disease. 
Other factors influencing gallstone formation are: 
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e infection 
e obesity 
e intestinal disorders 
e coronary artery disease or other recent illness 
e multiple pregnancies 
¢ a high-fat, low-fiber diet 
e smoking 
e heavy drinking 
e rapid weight loss 
Gallbladder attacks usually follow a meal of rich, 
high-fat foods. The attacks often occur in the middle of 
the night, sometimes waking the patient with intense 
pain that ends in a visit to the emergency room. The pain 
of a gallbladder attack begins in the abdomen and may 
radiate to the chest, back, or the area between the shoul- 
ders. Other symptoms of gallstones include: 
e inability to digest fatty foods 
e low-grade fever 
e chills and sweating 
* nausea and vomiting 
e indigestion 
° gas 
e belching. 


e clay-colored bowel movements 


Diagnosis 

Gallstones may be diagnosed by a family doctor, a 
specialist in digestive problems (a gastroenterologist), or 
a specialist in internal medicine. The doctor will first 
examine the patient’s skin for signs of jaundice and feel 
(palpate) the abdomen for soreness or swelling. After the 
basic physical examination, the doctor will order blood 
counts or blood chemistry tests to detect evidence of bile 
duct obstruction and to rule out other illnesses that cause 
fever and pain, including stomach ulcers, appendicitis, 
and heart attacks. 


More sophisticated procedures used to diagnose 
gallstones include: 


e Ultrasound imaging. Ultrasound has an accuracy rate of 
96%. 


e Cholecystography (cholecystogram, gallbladder series, 
gallbladder x ray). This type of study shows how the 
gallbladder contracts after the patient has eaten a high- 
fat meal. 

e Fluoroscopy. This imaging technique allows the doctor 
to distinguish between jaundice caused by pancreatic 
cancer and jaundice caused by gallbladder or bile duct 
disorders. 
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Gallbladder 


Common 
ea bile duct 


Gallstones form in the gallbladder but can migrate to other parts of the body via the bile duct. (Illustration by Argosy Inc.) 


e Endoscopy (ERCP). ERCP uses a special dye to outline 
the pancreatic and common bile ducts and locate the 
position of the gallstones. 


e Radioisotopic scan. This technique reveals blockage of 
the cystic duct. 


Treatment 
Watchful waiting 


One-third of all patients with gallstones never expe- 
rience a second attack. For this reason many doctors 
advise watchful waiting after the first episode. Reducing 
the amount of fat in the diet or following a sensible plan 
of gradual weight loss may be the only treatments 
required for occasional mild attacks. A patient diagnosed 
with gallstones may be able to manage more troublesome 
episodes by: 


e applying heat to the affected area 
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e resting and taking occasional sips of water 


* using non-prescription forms of acetaminophen (Tyle- 
nol or Anacin-3) 


A doctor should be notified if pain intensifies or 
lasts for more than three hours; if the patient’s fever rises 
above 101°F (38.3°C); or if the skin or whites of the eyes 
turn yellow. 


Surgery 


Surgical removal of the gallbladder (cholecystecto- 
my) is the most common conventional treatment for 
recurrent attacks. Laparoscopic surgery, the technique 
most widely used, is a safe, effective procedure that 
involves less pain and a shorter recovery period than tra- 
ditional open surgery. In this technique, the doctor makes 
a small cut (incision) in the patient’s abdomen and 
removes the gallbladder through a long tube called a 
laparoscope. 
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Gallstones 


KEY TERMS 


Acalculous cholecystitis—Inflammation of the gall- 
bladder that occurs without the presence of gall- 
stones. 


Bilirubin—A reddish-yellow waste product pro- 
duced by the liver that colors urine and is involved 
in the formation of some gallstones. 


Celiac disease—Inability to digest wheat protein 
(gluten), which causes weight loss, lack of energy, 
and pale, foul-smelling stools. 


Cholecystectomy—Surgical removal of the gall- 
bladder. 


Cholecystitis—Inflammation of the gallbladder. 


Choledocholithiasis—The presence of gallstones 
within the common bile duct. 


Nonsurgical approaches 


LITHOTRIPSY. Shock wave therapy (lithotripsy) 
uses high-frequency sound waves to break up the gall- 
stones. The patient can then take bile salts to dissolve the 
fragments. Bile salt tablets are sometimes prescribed 
without lithotripsy to dissolve stones composed of cho- 
lesterol by raising the level of bile acids in the gallblad- 
der. This approach requires long-term treatment, since it 
may take months or years for this method to dissolve a 
sizeable stone. 


CONTACT DISSOLUTION. Contact dissolution can 
destroy gallstones in a matter of hours. This minimally 
invasive procedure involves using a tube (catheter) 
inserted into the abdomen to inject medication directly 
into the gallbladder. 


Alternative treatment 


Alternative therapies, like non-surgical treatments, 
may provide temporary relief of gallstone symptoms. 
Alternative approaches to the symptoms of gallbladder 
disorders include homeopathy, Chinese traditional 
herbal medicine, and acupuncture. Dietary changes may 
also help relieve the symptoms of gallstones. Since gall- 
stones seem to develop more often in people who are 
obese, eating a balanced diet, exercising, and losing 
weight may help keep gallstones from forming. 


Prognosis 


Forty percent of all patients with gallstones have 
“silent gallstones” that produce no symptoms. Silent 
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Cholelithiasis—The presence of gallstones within 
the gallbladder. 


Cholesterolosis—Cholesterol crystals or deposits in 
the lining of the gallbladder. 


Common bile duct—The passage through which 
bile travels from the cystic duct to the small intes- 
tine. 


Gallstone ileus—Obstruction of the large intestine 
caused by a gallstone that has blocked the intestinal 
opening. 


Lithotripsy—A nonsurgical technique for removing 
gallstones by breaking them apart with high-fre- 
quency sound waves. 


stones, discovered only when their presence is indicated 
by tests performed to diagnose other symptoms, do not 
require treatment. 


Gallstone problems that require treatment can be 
surgically corrected. Although most patients recover, 
some develop infections that must be treated with antibi- 
otics. 


In rare instances, severe inflammation can cause the 
gallbladder to burst. The resulting infection can be fatal. 


Prevention 


The best way to prevent gallstones is to minimize 
risk factors. In addition, a 1998 study suggests that vigor- 
ous exercise may lower a man’s risk of developing gall- 
stones by as much as 28%. The researchers have not yet 
determined whether physical activity benefits women to 
the same extent. 


Resources 


BOOKS 

The Editors of Time-Life Books. The Medical Advisor: The 
Complete Guide to Alternative and Conventional Treat- 
ments. Alexandria, VA: Time Life, Inc., 1996. 

New Choices in Natural Healing. Ed. Bill Gottlieb, et al. 
Emmaus, PA: Rodale Press, 1995. 

Shaw, Michael, ed. Everything You Need to Know About Dis- 
eases. Springhouse, PA: Springhouse Corporation, 1996. 


PERIODICALS 
“Exercise Prevents Gallstone Disease.” Journal Watch (15 Apr. 
1998): 63-64. 
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ORGANIZATIONS 

National Digestive Diseases Clearinghouse (NDDIC). 2 Infor- 
mation Way 

National Institute of Diabetes and Digestive and Kidney Dis- 
eases (NIDDK). Building 31, Room 9A04, 31 Center 
Drive, MSC 2560, Bethesda, MD 208792-2560. (301) 
496-3583. <http://www.niddk.nih.gov>. 


OTHER 

“Gallbladder Problems.” St. Luke’s Episcopal Hospital Page. 3 
Mar. 1998 <http://www.sleh.com/sleh>. 

“Gallstones.” Geisinger Health System Home Page. 17 Apr. 
1998 <http://www.geisinger.edu>. 

“Gallstones.” ThriveOnline. 6 Apr. 1998 <http://thriveonline. 
oxygen.com>. 

Oral Cholecystogram.” HealthGate Page. 17 Apr. 1998 <http:// 
www3.healthgate.com>. 


Maureen Haggerty 


Gamete intrafallopian transfer see Infertility 
therapies 


Gamma-glutamy] transferase test see Liver 
function tests 


i Gammaglobulin 


Definition 


Gammaglobulin is a type of protein found in the 
blood. When gammaglobulins are extracted from the 
blood of many people and combined, they can be used to 
prevent or treat infections. 


Purpose 


This medicine is used to treat or prevent diseases that 
occur when the body’s own immune system is not effective 
against the disease. When disease-causing agents enter the 
body, they normally trigger the production of antibodies, 
proteins that circulate in the blood and help fight the dis- 
ease. Gammaglobulin contains some of these antibodies. 
When gammaglobulins are taken from the blood of people 
who have recovered from diseases such as chickenpox or 
hepatitis, they can be given to other people to make them 
temporarily immune to those diseases. With hepatitis, for 
example, this is done when someone who has not been vac- 
cinated against hepatitis is exposed to the disease. 


Description 


Gammaglobulin, also known as immunoglobulin, 
immune serum globulin or serum therapy, is injected 
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KEY TERMS 


Hepatitis—Inflammation of the liver caused by a 
virus, chemical or drugs. There are several differ- 
ent types of hepatitis, including the most common 
forms: hepatitis A, hepatitis B, and hepatitis C. 


Immune system—The body’s natural defenses 
against disease and infection. 


Inflammation—Pain, redness, swelling, and heat 
that usually develop in response to injury or illness. 


either into a vein or into a muscle. When injected into a 
vein, it produces results more quickly than when injected 
into a muscle. 


Recommended dosage 


Doses are different for different people and depend 
on the person’s body weight and the condition for which 
he or she is being treated. 


Precautions 


Anyone who has had unusual reactions to gamma- 
globulin in the past should let his or her physician know 
before taking the drugs again. The physician should also 
be told about any allergies to foods, dyes, preservatives, 
or other substances. 


People who have certain medical conditions may 
have problems if they take gammaglobulins. For example: 


e Gammaglobulins may worsen heart problems or defi- 
ciencies of immunoglobin A (IgA, a type of antibody) 


e Certain patients with low levels of gammaglobulins in 
the blood (conditions called agammaglobulinemia and 
hypogammaglobulinemia) may be more likely to have 
side effects when they take gammaglobulin. 


Side effects 


Minor side effects such as headache, backache, joint 
or muscle pain, and a general feeling of illness usually go 
away as the body adjusts to this medicine. These prob- 
lems do not need medical attention unless they continue. 


Other side effects, such as breathing problems or a 
fast or pounding heartbeat, should be brought to a physi- 
cian’s attention as soon as possible. 


Anyone who shows the following signs of overdose 
should check with a physician immediately: 


e unusual tiredness or weakness 
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Ganglion 


e dizziness 

e nausea 

* vomiting 

e fever 

e chills 

e tightness in the chest 
e red face 


* sweating 


Interactions 


Anyone who takes gammaglobulin should let the 
physician know all other medicines he or she is taking 
and should ask whether interactions with gammaglobulin 
could interfere with treatment. 


Nancy Ross-Flanigan 


I Ganglion 


Definition 


A ganglion is a small, usually hard bump above a 
tendon or in the capsule that encloses a joint. A ganglion 
is also called a synovial hernia or synovial cyst. 


Description 


A ganglion is a non-cancerous cyst filled with a 
thick, jelly-like fluid. Ganglions can develop on or 
beneath the surface of the skin and usually occur 
between the ages of 20 and 40. 


Most ganglions develop on the hand or wrist. This 
condition is common in people who bowl or who play 
handball, raquetball, squash, or tennis. Runners and ath- 
letes who jump, ski, or play contact sports often develop 
foot ganglions. 


Causes and symptoms 


Mild sprains or other repeated injuries can irritate 
and tear the thin membrane covering a tendon, causing 
fluid to leak into a sac that swells and forms a ganglion. 


Ganglions are usually painless, but range of motion 
may be impaired. Flexing or bending the affected area 
can cause discomfort, as can continuing to perform the 
activity that caused the condition. 


Cysts on the surface of the skin usually develop slow- 
ly but may result from injury or severe strain. An internal 
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Ganglion 


Lunate bone 


Scaphoid bone 


A ganglion is a non-cancerous cyst filled with a thick, jelly- 
like fluid. Ganglions can develop on or beneath the surface 
of the skin, most likely on the hand or wrist, although run- 
ners and skiers often develop them on the foot. (I//ustration 
by Electronic Illustrators Group.) 


ganglion can cause soreness or a dull, aching sensation, 
but the mass cannot always be felt. Symptoms sometimes 
become evident only when the cyst causes pressure on a 
nerve or outgrows the membrane surrounding it. 


Diagnosis 


Diagnosis is usually made through physical exami- 
nation as well as such imaging studies as x ray, ultra- 
sound, and magnetic resonance imaging (MRI). Fluid 
may be withdrawn from the cyst and evaluated. 


Treatment 


Some ganglions disappear without treatment, and 
some reappear despite treatment. 


Acetaminophen (Tylenol) or other over-the-counter 
analgesics can be used to control mild pain. Steroids or 
local anesthetics may be injected into cysts that cause 
severe pain or other troublesome symptoms. Surgery per- 
formed in a hospital operating room or an outpatient facil- 
ity, is the only treatment guaranteed to remove a ganglion. 
The condition can recur if the entire cyst is not removed. 


A doctor should be notified if the surgical site 
drains, bleeds, or becomes 


e inflamed 
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¢ painful 

e swollen or if the patient feels ill or develops: 
e head or muscle aches 

e dizziness 

e fever following surgery 


The patient may bathe or shower as usual, but 
should keep the surgical site dry and covered with a ban- 
dage for two or three days after the operation. Patients 
may resume normal activities as soon as they feel com- 
fortable doing so. 


Prognosis 


Possible complications include excessive post-oper- 
ative bleeding and infection of the surgical site. Calcifi- 
cation, or hardening, of the ganglion is rare. 


Prevention 


Exercises that increase muscle strength and flexibili- 
ty can prevent ganglions. Warming and cooling down 
before and after workouts may also decrease the rate of 
developing ganglions. 


Resources 


BOOKS 
Taylor, Robert B., ed. Family Medicine Principles and Prac- 
tice. New York: Springer Verlag, 1994. 


OTHER 

“Foot Ganglion.” ThriveOnline. 25 May 1998 <http://thriveonline. 
oxygen.com>. 

“Hand or Wrist Ganglion.” ThriveOnline. 25 May 1998 <http:// 
thriveonline.oxygen.com>. 


Maureen Haggerty 


i Gangrene 


Definition 


Gangrene is the term used to describe the decay or 
death of an organ or tissue caused by a lack of blood sup- 
ply. It is a complication resulting from infectious or inflam- 
matory processes, injury, or degenerative changes associat- 
ed with chronic diseases, such as diabetes mellitus. 


Description 


Gangrene may be caused by a variety of chronic dis- 
eases and post-traumatic, post-surgical, and spontaneous 
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causes. There are three major types of gangrene: dry, 
moist, and gas (a type of moist gangrene). 


Dry gangrene is a condition that results when one or 
more arteries become obstructed. In this type of gan- 
grene, the tissue slowly dies, due to receiving little or no 
blood supply, but does not become infected. The affected 
area becomes cold and black, begins to dry out and with- 
er, and eventually drops off over a period of weeks or 
months. Dry gangrene is most common in persons with 
advanced blockages of the arteries (arteriosclerosis) 
resulting from diabetes. 


Moist gangrene may occur in the toes, feet, or legs 
after a crushing injury or as a result of some other factor 
that causes blood flow to the area to suddenly stop. When 
blood flow ceases, bacteria begin to invade the muscle 
and thrive, multiplying quickly without interference from 
the body’s immune system. 


Gas gangrene, also called myonecrosis, is a type of 
moist gangrene that is commonly caused by bacterial 
infection with Clostridium welchii, Cl. perfringes, Cl. 
septicum, Cl. novyi, Cl. histolyticum, Cl. sporogenes, or 
other species that are capable of thriving under condi- 
tions where there is little oxygen (anaerobic). Once pre- 
sent in tissue, these bacteria produce gasses and poiso- 
nous toxins as they grow. Normally inhabiting the gas- 
trointestinal, respiratory, and female genital tract, they 
often infect thigh amputationwounds, especially in 
those individuals who have lost control of their bowel 
functions (incontinence). Gangrene, incontinence, and 
debility often are combined in patients with diabetes, and 
it is in the amputation stump of diabetic patients that gas 
gangrene is often found to occur. 


Other causative organisms for moist gangrene 
include various bacterial strains, including Streptococcus 
and Staphylococcus. A serious, but rare form of infection 
with Group A Streptococcus can impede blood flow and, 
if untreated, can progress to synergistic gangrene, more 
commonly called necrotizing fasciitis, or infection of the 
skin and tissues directly beneath the skin. 


Chronic diseases, such as diabetes mellitus, arte- 
riosclerosis, or diseases affecting the blood vessels, such 
as Buerger’s disease or Raynaud’s disease, can cause 
gangrene. Post-traumatic causes of gangrene include 
compound fractures, burns, and injections given under 
the skin or in a muscle. Gangrene may occur following 
surgery, particularly in individuals with diabetes melli- 
tus or other long-term (chronic) disease. In addition, gas 
gangrene can be also be a complication of dry gangrene 
or occur spontaneously in association with an underly- 
ing cancer. 


In the United States, approximately 50% of moist 
gangrene cases are the result of a severe traumatic injury, 
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Gangrene 


A close-up of gangrene in the toes of a diabetic patient. 
(Photo Researchers, Inc. Reproduced by permission.) 


and 40% occur following surgery. Car and industrial 
accidents, crush injuries, and gunshot wounds are the 
most common traumatic causes. Because of prompt sur- 
gical management of wounds with the removal of dead 
tissue, the incidence of gangrene from trauma has signifi- 
cantly diminished. Surgeries involving the bile ducts or 
intestine are the most frequent procedures causing gan- 
grene. Approximately two-thirds of cases affect the 
extremities, and the remaining one-third involve the 
abdominal wall. 


Symptoms 

Areas of either dry or moist gangrene are initially 
characterized by a red line on the skin that marks the bor- 
der of the affected tissues. As tissues begin to die, dry 
gangrene may cause some pain in the early stages or 
may go unnoticed, especially in the elderly or in those 
individuals with diminished sensation to the affected 
area. Initially, the area becomes cold, numb, and pale 
before later changing in color to brown, then black. This 
dead tissue will gradually separate from the healthy tis- 
sue and fall off. 


Moist gangrene and gas gangrene are distinctly dif- 
ferent. Gas gangrene does not involve the skin as much, 
but usually only the muscle. In moist or gas gangrene, 
there is a sensation of heaviness in the affected region 
that is followed by severe pain. The pain is caused by 
swelling resulting from fluid or gas accumulation in the 
tissues. This pain peaks, on average, between one to four 
days following the injury, with a range of eight hours to 
several weeks. The swollen skin may initially be blis- 
tered, red, and warm to the touch before progressing to a 
bronze, brown, or black color. In approximately 80% of 
cases, the affected and surrounding tissues may produce 
crackling sounds (crepitus), as a result of gas bubbles 
accumulating under the skin. The gas may be felt beneath 
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the skin (palpable). In wet gangrene, the pus is foul- 
smelling, while in gas gangrene, there is no true pus, just 
an almost “sweet” smelling watery discharge. 


Fever, rapid heart rate, rapid breathing, altered men- 
tal state, loss of appetite, diarrhea, vomiting, and vascu- 
lar collapse may also occur if the bacterial toxins are 
allowed to spread in the bloodstream. Gas gangrene can 
be a life-threatening condition and should receive prompt 
medical attention 


Diagnosis 


A diagnosis of gangrene will be based on a combi- 
nation of the patient history, a physical examination, 
and the results of blood and other laboratory tests. A 
physician will look for a history of recent trauma, 
surgery, cancer, or chronic disease. Blood tests will be 
used to determine whether infection is present and deter- 
mine the extent to which an infection has spread. 


A sample of drainage from a wound, or obtained 
through surgical exploration, may be cultured with oxygen 
(aerobic) and without oxygen (anaerobic) to identify the 
microorganism causing the infection and to aid in deter- 
mining which antibiotic will be most effective. The sample 
obtained from a person with gangrene will contain few, if 
any, white blood cells and, when stained (with Gram stain) 
and examined under the microscope, will show the pres- 
ence of purple (Gram positive), rod-shaped bacteria. 


X ray studies and more sophisticated imaging tech- 
niques, such as computed tomography scans (CT) or 
magnetic resonance imaging (MRI), may be helpful in 
making a diagnosis since gas accumulation and muscle 
death (myonecrosis) may be visible. These techniques, 
however, are not sufficient alone to provide an accurate 
diagnosis of gangrene. 


Precise diagnosis of gas gangrene often requires sur- 
gical exploration of the wound. During such a procedure, 
the exposed muscle may appear pale, beefy-red, or in the 
most advanced stages, black. If infected, the muscle will 
fail to contract with stimulation, and the cut surface will 
not bleed. 


Treatment 


Gas gangrene is a medical emergency because of the 
threat of the infection rapidly spreading via the blood- 
stream and infecting vital organs. It requires immediate 
surgery and administration of antibiotics. 


Areas of dry gangrene that remain free from infection 
(aseptic) in the extremities are most often left to wither 
and fall off. Treatments applied to the wound externally 
(topically) are generally not effective without adequate 
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blood supply to support wound healing. Assessment by a 
vascular surgeon, along with x rays to determine blood 
supply and circulation to the affected area, can help deter- 
mine whether surgical intervention would be beneficial. 


Once the causative organism has been identified, 
moist gangrene requires the prompt initiation of intra- 
venous, intramuscular, and/or topical broad-spectrum 
antibiotic therapy. In addition, the infected tissue must be 
removed surgically (debridement), and amputation of 
the affected extremity may be necessary. Pain medica- 
tions (analgesics) are prescribed to control discomfort. 
Intravenous fluids and, occasionally, blood transfusions 
are indicated to counteract shock and replenish red blood 
cells and electrolytes. Adequate hydration and nutrition 
are vital to wound healing. 


Although still controversial, some cases of gangrene 
are treated by administering oxygen under pressure 
greater than that of the atmosphere (hyperbaric) to the 
patient in a specially designed chamber. The theory 
behind using hyperbaric oxygen is that more oxygen will 
become dissolved in the patient’s bloodstream, and 
therefore, more oxygen will be delivered to the gan- 
grenous areas. By providing optimal oxygenation, the 
body’s ability to fight off the bacterial infection are 
believed to be improved, and there is a direct toxic effect 
on the bacteria that thrive in an oxygen-free environment. 
Some studies have shown that the use of hyperbaric oxy- 
gen produces marked pain relief, reduces the number of 
amputations required, and reduces the extent of surgical 
debridement required. Patients receiving hyperbaric oxy- 
gen treatments must be monitored closely for evidence of 
oxygen toxicity. Symptoms of this toxicity include slow 
heart rate, profuse sweating, ringing in the ears, short- 
ness of breath, nausea and vomiting, twitching of the 
lips/cheeks/eyelids/nose, and convulsions. 


The emotional needs of the patient must also be met. 
The individual with gangrene should be offered moral sup- 
port, along with an opportunity to share questions and con- 
cerns about changes in body image. In addition, particular- 
ly in cases where amputation was required, physical, voca- 
tional, and rehabilitation therapy will also be required. 


Prognosis 


Except in cases where the infection has been 
allowed to spread through the blood stream, prognosis is 
generally favorable. Anaerobic wound infection can 
progress quickly from initial injury to gas gangrene with- 
in one to two days, and the spread of the infection in the 
blood stream is associated with a 20-25% mortality rate. 
If recognized and treated early, however, approximately 
80% of those with gas gangrene survive, and only 
15-20% require any form of amputation. Unfortunately, 
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KEY TERMS 


Aerobic—Organism that grows and thrives only in 
environments containing oxygen. 


Anaerobic—Organism that grows and thrives in 
an oxygen-free environment. 


Arteriosclerosis—Build-up of fatty plaques within 
the arteries that can lead to the obstruction of 
blood flow. 


Aseptic—Without contamination with bacteria or 
other microorganisms. 


Crepitus—A crackling sound. 


Gram stain—A staining procedure used to visual- 
ize and classify bacteria. The Gram stain procedure 
allows the identification of purple (Gram positive) 
organisms and red (Gram negative) organisms. 


Hyperbaric oxygen—Medical treatment in which 
oxygen is administered in specially designed 
chambers, under pressures greater than that of the 
atmosphere, in order to treat specific medical con- 
ditions. 


Incontinence—A condition characterized by the 
inability to control urination or bowel functions. 


Myonecrosis—The destruction or death of muscle 
tissue. 


Sepsis—The spreading of an infection in the 
bloodstream. 


Thrombosis—The formation of a blood clot in a 
vein or artery that may obstruct local blood flow 
or may dislodge, travel downstream, and obstruct 
blood flow at a remote location. 


the individual with dry gangrene most often has multiple 
other health problems that complicate recovery, and it is 
usually those other system failures that can prove fatal. 


Prevention 


Patients with diabetes or severe arteriosclerosis 
should take particular care of their hands and feet 
because of the risk of infection associated with even a 
minor injury. Education about proper foot care is vital. 
Diminished blood flow as a result of narrowed vessels 
will not lessen the body’s defenses against invading bac- 
teria. Measures taken towards the reestablishment of cir- 
culation are recommended whenever possible. Any abra- 
sion, break in the skin, or infection tissue should be cared 
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Gas embolism 


for immediately. Any dying or infected skin must be 
removed promptly to prevent the spread of bacteria. 


Penetrating abdominal wounds should be surgically 
explored and drained, any tears in the intestinal walls 
closed, and antibiotic treatment begun early. Patients 
undergoing elective intestinal surgery should receive pre- 
ventive antibiotic therapy. Use of antibiotics prior to and 
directly following surgery has been shown to significant- 
ly reduce the rate of infection from 20-30% to 4-8%. 


Resources 


BOOKS 
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Brunner, Lillian, and Doris Suddarth. The Lippincott Manual of 
Nursing Practice. J. B. Lippincott Co., 1991. 

Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 
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ment of Fournier’s Disease in Eleven Male Patients.” 
Journal of Urology (Sept. 1997): 837-840. 


Kathleen D. Wright, RN 


i Gas embolism 


Definition 


Gas embolism, also called air embolism, is the pres- 
ence of gas bubbles in the bloodstream that obstruct cir- 
culation. 


Description 


Gas embolism may occur with decompression from 
increased pressure; it typically occurs in ascending divers 
who have been breathing compressed air. If a diver does 
not fully exhale upon ascent, the air in the lungs expands 
as the pressure decreases, overinflating the lungs and 
forcing bubbles of gas (emboli) into the bloodstream. 
When gas emboli reach the arteries to the brain, the blood 
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blockage causes unconsciousness. Gas embolism is sec- 
ond only to drowning as a cause of death among divers. 


Gas embolism may also result from trauma or med- 
ical procedures such as catheterization and open heart 
surgery that allow air into the circulatory system. 


Causes and symptoms 


Gas embolism occurs independent of diving depth; it 
may occur in as little as 6 ft of water. It is frequently 
caused by a diver holding his breath during ascent. It 
may also result from an airway obstruction or other con- 
dition that prevents a diver from fully exhaling. 


The primary sign of gas embolism is immediate loss 
of consciousness; it may or may not be accompanied by 
convulsions. 


Diagnosis 

Any unconscious diver should be assumed to be the 
victim of gas embolism, regardless of whether con- 
sciousness was lost during or promptly after ascent. A 
doctor may also find pockets of air in the chest around 
the lungs and sometimes a collapsed lung from overinfla- 
tion and rupture. Coughing up blood or a bloody froth 
around the mouth are visible signs of lung injury. 


Treatment 


Prompt recompression treatment in a hyperbaric 
(high-pressure) chamber is necessary to deflate the gas bub- 
bles in the bloodstream, dissolve the gases into the blood, 
and restore adequate oxygenated blood flow to the brain and 
other organs. Recompression by returning the diver to deep- 
er water will not work, and should not be attempted. The 
patient should be kept lying down and given oxygen while 
being transported for recompression treatment. 


Before the diver receives recompression treatment, 
other lifesaving efforts may be necessary. If the diver 
isn’t breathing, artificial respiration (also called mouth- 
to-mouth resuscitation or rescue breathing) should be 
administered. In the absence of a pulse, cardiopul- 
monary resuscitation (CPR) must be performed. 


Prognosis 


The prognosis is dependent upon the promptness of 
recompression treatment and the extent of the damage 
caused by oxygen deprivation. 


Prevention 


All divers should receive adequate training in the use 
of compressed air and a complete evaluation of fitness 
for diving. People with a medical history of lung cysts or 
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KEY TERMS 


Compressed air—Air that is held under pressure in 
a tank to be breathed underwater by divers. A tank 
of compressed air is part of a diver’s scuba (self- 
contained underwater breathing apparatus) gear. 


Compression—An increase in pressure from the 
surrounding water that occurs with increasing div- 
ing depth. 

Decompression—A decrease in pressure from the 
surrounding water that occurs with decreasing 
diving depth. 

Emboli—Plural of embolus. An embolus is some- 
thing that blocks the blood flow in a blood vessel. 
It may be a gas bubble, a blood clot, a fat globule, 
a mass of bacteria, or other foreign body. It usually 
forms somewhere else and travels through the cir- 
culatory system until it gets stuck. 


Hyperbaric chamber—A sealed compartment in 
which patients are exposed to controlled pressures 
up to three times normal atmospheric pressure. 
Hyperbaric treatment may be used to regulate 
blood gases, reduce gas emboli, and provide high- 
er levels of oxygen more quickly in cases of severe 
gas poisoning. 

Recompression—Restoring the elevated pressure 
of the diving environment to treat gas embolism 
by decreasing bubble size. 


spontaneous collapsed lung (pneumothorax), and those 
with active asthma or other lung disease must not dive, 
for they would be at extreme risk for gas embolism. 
Patients with conditions such as alcoholism and drug 
abuse are also discouraged from diving. Individuals with 
certain other medical conditions such as diabetes may be 
able to dive safely with careful training and supervision. 


Resources 


BOOKS 
Martin, Lawrence. Scuba Diving Explained: Questions and 


Answers on Physiology and Medical Aspects of Scuba 
Diving. Flagstaff, AZ: Best Publishing, 1997. 


ORGANIZATIONS 

American College of Hyperbaric Medicine. PO Box 25914- 
130, Houston, Texas 77265. (713) 528-0657. <http:// 
www.hyperbaricmedicine.org>. 

Divers Alert Network. The Peter B. Bennett Center, 6 West 
Colony Place, Durham, NC 27705. (800) 446-2671. 
<http://www.diversalertnetwork.org>. 
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Undersea and Hyperbaric Medical Society. 10531 Metropolitan 
Ave., Kensington, MD 20895. (301) 942-2980. <http:// 
www.uhms.org>. 


Bethany Thivierge 


Gas gangrene see Gangrene 


i Gastrectomy 


Definition 


Gastrectomy is the surgical removal of all or part of 
the stomach. 


Purpose 


Gastrectomy is performed for several reasons, most 
commonly to remove a malignant tumor or to cure a per- 
forated or bleeding stomach ulcer. 


Description 
Gastrectomy for cancer 


Removal of the tumor, often with removal of sur- 
rounding lymph nodes, is the only curative treatment for 
various forms of gastric (stomach) cancer. For many 
patients, this entails removing not just the tumor but part 
of the stomach as well. The extent to which lymph nodes 
should also be removed is a subject of some debate, but 
some studies show additional survival benefit associated 
with removal of a greater number of lymph nodes. 


Gastrectomy, either total or subtotal (also called par- 
tial), is the treatment of choice for gastric adenocarcino- 
mas, primary gastric lymphomas (originating in the 
stomach), and the rare leiomyosarcomas (also called gas- 
tric sarcomas). Adenocarcinomas are by far the most 
common form of stomach cancer and are less curable 
than the relatively uncommon lymphomas, for which 
gastrectomy offers good odds for survival. 


After gastrectomy, the surgeon may “reconstruct” 
the altered portions of the digestive tract so that it contin- 
ues to function. Several different surgical techniques are 
used, but, generally speaking, the surgeon attaches any 
remaining portion of the stomach to the small intestine. 


Gastrectomy for gastric cancer is almost always 
done by the traditional “open” surgery technique, which 
requires a wide incision to open the abdomen. However, 
some surgeons use a laparoscopic technique that requires 
only a small incision. The laparoscope is connected to a 


1397 


Awi0}99.}SeD 


Gastrectomy 


Total gastrectomy 


Partial gastrectomy 


Partial gastrectomy 


Gastrectomy, the surgical removal of all or part of the stomach, is performed primarily to remove a malignant tumor or to 
cure a bleeding stomach ulcer. Following the gastrectomy, the surgeon may reconstruct the altered portions of the digestive 
tract so that it continues to function. (Illustration by Electronic Illustrators Group.) 


tiny video camera that projects a picture of the abdomi- 
nal contents onto a monitor for the surgeon’s viewing. 
The stomach is operated on through this incision. 


The potential benefits of laparoscopic surgery 
include less postoperative pain, decreased hospitaliza- 
tion, and earlier return to normal activities. The use of 
laparoscopic gastrectomy is limited, however. Only 
patients with early stage gastric cancers or those whose 
surgery is only intended for palliation—pain and symp- 
tomatic relief rather than cure—should be considered for 
this minimally invasive technique. It can only be per- 
formed by surgeons experienced in this type of surgery. 


Gastrectomy for ulcers 


Gastrectomy is also occasionally used in the treat- 
ment of severe peptic ulcer disease or its complications. 
While the vast majority of peptic ulcers (gastric ulcers in 
the stomach or duodenal ulcers in the duodenum) are 
managed with medication, partial gastrectomy is some- 
times required for peptic ulcer patients who have compli- 
cations. These include patients who do not respond satis- 
factorily to medical therapy, those who develop a bleed- 
ing or perforated ulcer, and those who develop pyloric 
obstruction, a blockage to the exit from the stomach. 


The surgical procedure for severe ulcer disease is 
also called an antrectomy, a limited form of gastrectomy 
in which the antrum, a portion of the stomach, is 
removed. For duodenal ulcers, antrectomy may be com- 
bined with other surgical procedures that are aimed at 
reducing the secretion of gastric acid, which is associated 
with ulcer formation. This additional surgery is common- 
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ly a vagotomy, surgery on the vagus nerve that disables 
the acid-producing portion of the stomach. 


Preparation 


Before undergoing gastrectomy, patients may need a 
variety of tests, such as x rays, computed tomography 
scans (CT scans), ultrasonography, or endoscopic biopsies 
(microscopic examination of tissue), to assure the diagno- 
sis and localize the tumor or ulcer. Laparoscopy may be 
done to diagnose a malignancy or to determine the extent 
of a tumor that is already diagnosed. When a tumor is 
strongly suspected, laparoscopy is often performed imme- 
diately before the surgery to remove the tumor; this avoids 
the need to anesthetize the patient twice and sometimes 
avoids the need for surgery altogether if the tumor found 
on laparoscopy is deemed inoperable. 


Aftercare 


It is important to follow any instructions that have 
been given for postoperative care. Major surgery usually 
requires a recuperation time of several weeks. 


Risks 


Surgery for peptic ulcer is effective, but it may result 
in a variety of postoperative complications. After gas- 
trectomy, as many as 30% of patients have significant 
symptoms. An operation called highly selective vagoto- 
my is now preferred for ulcer management, and is safer 
than gastrectomy. 
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After a gastrectomy, several abnormalities may 
develop that produce symptoms related to food intake. 
This happens largely because the stomach, which serves 
as a food reservoir, has been reduced in its capacity by 
the surgery. Other surgical procedures that often accom- 
pany gastrectomy for ulcer disease can also contribute to 
later symptoms: vagotomy, which lessens acid produc- 
tion and slows stomach emptying, and pyloroplasty, 
which enlarges the opening between the stomach and 
small intestine to facilitate emptying of the stomach. 


Some patients experience light-headedness, heart 
palpitations or racing heart, sweating, and nausea and 
vomiting after a meal. These may be symptoms of 
“dumping syndrome,” as food is rapidly “dumped” into 
the small intestine from the stomach. This is treated by 
adjusting the diet and pattern of eating, for example, eat- 
ing smaller, more frequent meals, and limiting liquids. 


Patients who have abdominal bloating and pain after 
eating, frequently followed by nausea and vomiting, may 
have what is called the afferent loop syndrome. This is 
treated by surgical correction. Patients who have early 
satiety (feeling of fullness after eating), abdominal dis- 
comfort, and vomiting may have bile reflux gastritis 
(also called bilious vomiting), which is also surgically 
correctable. Many patients also experience weight loss. 


Reactive hypoglycemia is a condition that results 
when blood sugar becomes too high after a meal, stimu- 
lating the release of insulin, about two hours after eating. 
A high-protein diet and smaller meals are advised. 


Ulcers recur in a small percentage of patients after 
surgery for peptic ulcer, usually in the first few years. 
Further surgery is usually necessary. 


Vitamin and mineral supplementation is necessary 
after gastrectomy to correct certain deficiencies, espe- 
cially vitamin B,,, iron, and folate. Vitamin D and calci- 
um are also needed to prevent and treat the bone prob- 
lems that often occur. These include softening and bend- 
ing of the bones, which can produce pain, and osteo- 
porosis, a loss of bone mass. According to one study, the 
risk for spinal fractures may be as high as 50% after 
gastrectomy. 


Depending on the extent of surgery, the risk for post- 
operative death after gastrectomy for gastric cancer has 
been reported as 1-3% and the risk of non-fatal compli- 
cations as 9-18%. 


Normal results 


Overall survival after gastrectomy for gastric cancer 
varies greatly by the stage of disease at the time of 
surgery. For early gastric cancer, the five-year survival 
rate is up to 80-90%; for late-stage disease, the progno- 
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KEY TERMS 


Antrectomy—A surgical procedure for ulcer dis- 
ease in which the antrum, a portion of the stom- 
ach, is removed. 


Laparoscopy—The examination of the inside of 
the abdomen through a lighted tube, sometimes 
accompanied by surgery. 


sis is bad. For gastric adenocarcinomas that are amenable 
to gastrectomy, the five-year survival rate is 10-30%, 
depending on the location of the tumor. The prognosis 
for patients with gastric lymphoma is better, with five- 
year survival rates reported at 40-60%. 


Most studies have shown that patients can have an 
acceptable quality of life after gastrectomy for a poten- 
tially curable gastric cancer. Many patients will maintain 
a healthy appetite and eat a normal diet. Others may lose 
weight and not enjoy meals as much. Some studies show 
that patients who have total gastrectomies have more dis- 
ease-related or treatment-related symptoms after surgery 
and poorer physical function than patients who have 
subtotal gastrectomies. There does not appear to be much 
difference, however, in emotional status or social activity 
level between patients who have undergone total versus 
subtotal gastrectomies. 


Resources 


BOOKS 

“Disorders of the Stomach and Duodenum.” In The Merck Man- 
ual. Whitehouse Station, NJ: Merck & Co., Inc., 1992. 

“Stomach and Duodenum: Complications of Surgery for Peptic 
Ulcer Disease.” In Steisenger & Fordtran’s Gastrointesti- 
nal and Liver Disease, ed. Mark Feldman, et al. Philadel- 
phia: W. B. Saunders Co., 1998. 


OTHER 
Mayo Clinic Online. 5 Mar. 1998 <http://www.mayohealth.org>. 


Caroline A. Helwick 


: Gastric acid determination 


Definition 


Gastric acid determination, also known as stomach 
acid determination, gastric analysis, or basal gastric secre- 
tion, is a procedure to evaluate gastric (stomach) function. 


1399 


UOIeUIWAa}ap proe IJSLD 


Gastric acid determination 


The test specifically determines the presence of gastric 
acid, as well as the amount of gastric acid secreted. It is 
often done in conjunction with the gastric acid stimulation 
test, a procedure that measures gastric acid output after 
injection of a drug to stimulate gastric acid secretion. 


Purpose 


The purpose of the gastric acid determination is to 
evaluate gastric function by measuring the amount of 
acid as suctioned directly from the stomach. The com- 
plete gastric acid determination includes the basal gastric 
secretion test, which measures acid secretion while the 
patient is in a fasting state (nothing to eat or drink), fol- 
lowed by the gastric acid stimulation test, which mea- 
sures the secretion of gastric acid for one hour after 
injection of pentagastrin or a similar drug that stimulates 
gastric acid output. The Gastric acid stimulation test is 
done when the basal secretion test suggests abnormalities 
in gastric secretion. It is normally performed immediate- 
ly afterward. 


The basal gastric secretion test is indicated for 
patients with obscure gastric pain, loss of appetite, and 
weight loss. It is also utilized for suspected peptic (related 
to the stomach) ulcer, severe stomach inflammation (gas- 
tritis), and Zollinger-Ellison (Z-E) syndrome (a condition 
in which a pancreatic tumor, called a gastrinoma, stimu- 
lates the stomach to secrete excessive amounts of acid, 
resulting in peptic ulcers). Because external factors like 
the sight or odor of food, as well as psychological stress, 
can stimulate gastric secretion, accurate testing requires 
that the patient be relaxed and isolated from all sources of 
sensory stimulation. Abnormal basal secretion can sug- 
gest various gastric and duodenal disorders, so further 
evaluation requires the gastric acid stimulation test. 


The gastric acid stimulation test is indicated when 
abnormalities are found during the basal secretion test. 
These abnormalities can be caused by a number of dis- 
orders, including duodenal ulcer, pernicious anemia, 
and gastric cancer. The test will detect abnormalities, 
but x rays and other studies are necessary for a defini- 
tive diagnosis. 


Precautions 


Because both the basal gastric secretion test and the 
gastric acid stimulation test require insertion of a gastric 
tube (intubation) through the mouth or nasal passage, nei- 
ther test is recommended for patients with esophageal prob- 
lems, aortic aneurysm, severe gastric hemorrhage, or con- 
gestive heart failure. The gastric acid stimulation test is 
also not recommended in patients who are sensitive to pen- 
tagastrin (the drug used to stimulate gastric acid output). 
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Description 


This test, whether performed for basal gastric acid 
secretion, gastric acid stimulation, or both, requires the 
passage of a lubricated rubber tube, either by mouth or 
through the nasal passage, while the patient is in a sitting 
or reclining position on the left side. The tube is situated 
in the stomach, with proper positioning confirmed by 
fluoroscopy or x ray. 


Basal gastric acid secretion 


After a wait of approximately 10—15 minutes for the 
patient to adjust to the presence of the tube, and with the 
patient in a sitting position, specimens are obtained every 
15 minutes for a period of 90 minutes. The first two speci- 
mens are discarded to eliminate gastric contents that 
might be affected by the stress of the intubation process. 
The patient is allowed no liquids during the test, and sali- 
va must be ejected to avoid diluting the stomach contents. 


The four specimens collected during the test consti- 
tute the basal acid output. If analysis suggests abnormal- 
ly low gastric secretion, the gastric acid stimulation test 
is performed immediately afterward. 


Gastric acid stimulation test 


After the basal samples have been collected, the tube 
remains in place for the gastric acid stimulation test. Pen- 
tagastrin, or a similar drug that stimulates gastric acid 
output, is injected under the skin (subcutaneously). After 
15 minutes, a specimen is collected every 15 minutes for 
one hour. These specimens are called the poststimulation 
specimens. As is the case with the basal gastric secretion 
test, the patient can have no liquids during this test, and 
must eject saliva to avoid diluting the stomach contents. 


Preparation 


The patient should be fasting (nothing to eat or drink 
after the evening meal) on the day prior to the test, but 
may have water up to one hour before the test. Antacids, 
anticholinergics, cholinergics, alcohol, H,-receptor 
antagonists (Tagamet, Pepcid, Axid, Zantac), reserpine, 
adrenergic blockers, and adrenocorticosteroids should be 
withheld for one to three days before the test, as the 
physician requests. If pentagastrin is to be administered 
for the gastric acid secretion test, medical supervision 
should be maintained, as possible side effects may occur. 


Aftercare 


Complications such as nausea, vomiting, and 
abdominal distention or pain are possible following 
removal of the gastric tube. If the patient has a sore 
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KEY TERMS 


Achlorhydria—An abnormal condition in which 
hydrochloric acid is absent from the secretions of 
the gastric glands in the stomach. 


Pernicious anemia—One of the main types of ane- 
mia, caused by inadequate absorption of vitamin 
B,,. Symptoms include tingling in the hands, legs, 
and feet, spastic movements, weight loss, confusion, 
depression, and decreased intellectual function. 


Zollinger-Ellison syndrome—A rare condition 
characterized by severe and recurrent peptic 
ulcers in the stomach, duodenum, and upper 
small intestine, caused by a tumor, or tumors, usu- 
ally found in the pancreas. The tumor secretes the 
hormone gastrin, which stimulates the stomach 
and duodenum to produce large quantities of 
acid, leading to ulceration. Most often cancerous, 
the tumor must be removed surgically; otherwise 
total surgical removal of the stomach is necessary. 


throat, soothing lozenges may be given. The patient may 
also resume the usual diet and any medications that were 
withheld for the test(s). 


Risks 


There is a slight risk that the gastric tube may be 
inserted improperly, entering the windpipe (trachea) and 
not the esophagus. If this happens, the patient may have a 
difficult time breathing or may experience a coughing 
spell until the tube is removed and reinserted properly. 
Also, because the tube can be difficult to swallow, if a 
patient has an overactive gag reflex, there may be a tran- 
sient rise in blood pressure due to anxiety. 


Normal results 


Reference values for the basal gastric secretion test 
vary by laboratory, but are usually within the following 
ranges: 


e men: 1-5 mEq/h 
e women: 0.2-3.8 mEq/h 


Reference values for the gastric acid stimulation test 
vary by laboratory, but are usually within the following 
ranges: 


e men: 18-28 mEq/h 
e women: 11-21 mEq/h 
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Abnormal results 


Abnormal findings in the basal gastric secretion test 
are considered nonspecific and must be evaluated in con- 
junction with the results of a gastric acid stimulation test. 
Elevated secretion may suggest different types of ulcers; 
when markedly elevated, Zollinger-Ellison syndrome is 
suspected. Depressed secretion can indicate gastric can- 
cer, while complete absence of secretion (achlorhydria) 
may suggest pernicious anemia. 


Elevated gastric secretion levels in the gastric acid 
stimulation test may be indicative of duodenal ulcer; 
high levels of secretion again suggest Zollinger-Ellison 
syndrome. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


Gastric carcinoma see Stomach cancer 


i Gastric emptying scan 


Definition 


A gastric emptying scan (GES) is an x-ray exam 
using special radioactive material that allows physicians to 
identify abnormalities related to emptying of the stomach. 
Diseases that involve changes in the way the stomach con- 
tracts (motility disorders) are best diagnosed by this test. 


Purpose 


The study is used most frequently to evaluate 
patients who have symptoms suggestive of decreased, 
delayed, or rapid gastric emptying, and no visible abnor- 
mality to explain their symptoms. 


Symptoms pointing to a delay in gastric emptying 
are non-specific, and may be due to a number of causes, 
such as ulcers, diabetes, tumors, and others. These symp- 
toms include nausea, upper abdominal bloating, and at 
times vomiting. Another significant symptom is called 
“early satiety,’ which means feeling full after eating only 
a small amount of food. In some patients, weight loss is 
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Gastric emptying scan 


KEY TERMS 


Endoscopy—tThe examination of the inside of an 
organ with an instrument that has a light at the 
end of it and an optical system for examination of 
the organ. 


Motility—Motility is spontaneous movement. One 
example is the automatic stomach contractions 
that move the food content along from the stomach 
into the intestines. A motility disease is one that 
involves changes in the way the stomach contracts. 


also present. In addition to symptoms, the finding of a 
large amount of material in the stomach after an 
overnight fast suggests abnormal emptying, but does not 
distinguish between an actual blockage or an irregularity 
in gastric contractions. It is therefore essential to find out 
what is causing material to remain in the stomach. 


Since many diseases can produce the above symptoms, 
structural lesions (such as tumors or regions of narrowing or 
scar tissue) need to be ruled out first. This is usually done by 
upper gastrointestinal series test or by endoscopy (examina- 
tion of the inside of an organ, in this instance the stomach, 
with an instrument that has a light at the end of it and an 
optical system for examination of the organ). Once it is clear 
that a mechanical or physical lesion is not the cause of 
symptoms, attempts to document an abnormality in the ner- 
vous or muscular function of the stomach is then begun. 
GES is usually the first step in that evaluation. 


Precautions 


The exam should not be performed on pregnant 
women, but is otherwise quite safe. Since eggs are usual- 
ly used to hold the radioactive material, patients should 
notify their physician if they are allergic to eggs. Howev- 
er, other materials can be used in place of an egg. 


Description 


Gastric emptying scans have undergone several 
changes since the initial studies in the late 1970s. During 
the study, patients are asked to ingest an egg sandwich 
containing a radioactive substance (for example, tech- 
netium) that can be followed by a special camera. The 
emptying of the material from the stomach is then fol- 
lowed and displayed both in the form of an image, as 
well as the percentage emptied over several hours (gener- 
ally two and four hours). Studies are in progress using 
substances that are not radioactive, but this procedure is 
not available to the patient as of yet. 
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Preparation 


The only preparation involved is for the patient to 
fast overnight before the test. 


Risks 


The radiation exposure during the study is quite 
small and safe, unless the patient is pregnant. 


Normal results 


There are several different measurements considered 
normal, depending on the radioactive material and solid 
meal used. The value is expressed as a percentage of 
emptying over a period of time. For a technetium-filled 
egg sandwich, normal emptying is 78 minutes for half 
the material to leave the stomach, with a variation of 11 
minutes either way. 


Abnormal results 


GES scan studies that show emptying of the stomach 
in a longer than accepted period is abnormal. Severity of 
test results and symptoms do not always match; there- 
fore, the physician must carefully interpret these find- 
ings. Diabetic injury to the nerves that supply the stom- 
ach (called diabetic gastroparesis) is one of the most 
common causes of abnormal gastric motility. However, 
up to 30% of patients have no obvious cause to explain 
the abnormal results and symptoms. These cases are 
called idiopathic (of unknown cause). GES is often used 
to follow the effect of medications used for treatment of 
motility disorders. 


Resources 


BOOKS 

Camilleri, Michael, and Charlene M. Prather. “Gastric Motor 
Physiology and Motor Disorders.” In Sleisenger & Ford- 
tran’s Gastrointestinal and Liver Disease, ed. Mark Feld- 
man, et al. Philadelphia: W. B. Saunders Co., 1997. 

Maurer, Alan H., Leon S. Malumd, and Robert S. Fisher. 
“Radionuclide Scintigraphy of the Gastrointestinal Tract.” 
In Bockus Gastroenterology, ed. William S. Haubrich, et 
al. Philadelphia: W. B. Saunders Co., 1995. 


PERIODICALS 
Quigley, Eamonn. “Gastric and Small Intestinal Motility in 


Health and Disease.” Gastroenterology Clinics of North 
America (Mar. 1996): 113-145. 


ORGANIZATIONS 

American Pseudo-obstruction and Hirschprung’s Disease Soci- 
ety. 158 Pleasant St., North Andover, MA 01845-2797. 
<http://www.tiac.net/users/aphs>. 


David Kaminstein, MD 
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Gastric lavage see Stomach flushing 
Gastric stapling see Obesity surgery 
Gastric ulcers see Ulcers (digestive) 


i Gastrinoma 


Definition 


Gastrinomas are tumors associated with a rare gas- 
troenterological disorder known as Zollinger-Ellison 
syndrome (ZES). They occur primarily in the pancreas 
and duodenum (beginning of the small intestine) and 
secrete large quantities of the hormone gastrin, triggering 
gastric acid production that produces ulcers. They may 
be malignant (cancerous) or benign. 


Description 


Gastrinomas are an integral part of the Zollinger- 
Ellison syndrome (ZES). In fact, ZES is also known as 
gastrinoma. This syndrome consists of ulcer disease in 
the upper gastrointestinal tract, marked increases in the 
secretion of gastric acid in the stomach, and tumors of 
the islet cells in the pancreas. The tumors produce large 
amounts of gastrin that are responsible for the character- 
istics of Zollinger-Ellison syndrome, namely severe ulcer 
disease. Although usually located within the pancreas, 
they may occur in other organs. 


Gastrinomas may occur randomly and sporadically, 
or they may be inherited as part of a genetic condition 
called multiple endocrine neoplasia type 1 (MEN-1) syn- 
drome. About half of persons with MEN-1 have gastrino- 
mas, which tend to be more numerous and smaller than 
tumors in sporadic cases. 


About half of ZES patients have multiple gastrino- 
mas, which can vary in size from 1—20 mm. Gastrinomas 
found in the pancreas are usually much larger than duo- 
denal gastrinomas. About two thirds of gastrinomas are 
malignant (cancerous). These usually grow slowly, but 
some may invade surrounding sites rapidly and metasta- 
size (spread) widely. Sometimes, gastrinomas are found 
only in the lymph nodes, and it is uncertain whether 
these malignancies have originated in the lymph nodes or 
have metastasized from a tumor not visible in the pan- 
creas or duodenum. 


There is some evidence that the more malignant form 
of gastrinomas is more frequent in larger pancreatic 
tumors, especially in females and in persons with a shorter 
disease symptom duration and higher serum gastrin levels. 
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Causes and symptoms 


Most persons with gastrinomas secrete profound 
amounts of gastric acid, and almost all develop ulcers, 
mostly in the duodenum or stomach. Early in the course 
of the disease, symptoms are typical of peptic ulcers, 
however once the disease is established, the ulcers 
become more persistent and symptomatic, and may 
respond poorly to standard anti-ulcer therapy. Abdominal 
pain is the predominant symptom of ulcer disease. About 
40% of patients have diarrhea as well. In some patients, 
diarrhea is the primary symptom of gastrinoma. 


Diagnosis 


Persons with gastrinomas have many of the same 
symptoms as persons with ulcers. Their levels of gastric 
acid, however, are usually far greater than those in com- 
mon ulcer disease. Gastrinomas are usually diagnosed by 
a blood test that measures the level of gastrin in the 
blood. Patients with gastrinomas often have gastrin levels 
more than 200 pg/mL, which is 4—10 times higher than 
normal. Serum gastrin levels as high as 450,000 pg/mL 
have occurred. 


When the serum gastrin test does not show these 
extremely high levels of gastrin, patients may be given 
certain foods or injections in an attempt to provoke a 
response that will help diagnose the condition. The 
most useful of these provocative tests is the secretin 
injection test (or secretin stimulation or provocative 
test), which will almost always produce a positive 
response in persons with gastrinomas but seldom in 
persons without them. 


Surgically, gastrinomas are often difficult to locate, 
even with careful inspection. They may be missed in at 
least 10-20% of patients with ZES. Gastrinomas are 
sometimes found only because they have metastasized 
and produced symptoms related to the spread of malig- 
nancy. Such metastasis may be the most reliable indica- 
tion of whether the gastrinoma is malignant or benign. 


Diagnostic imaging techniques help locate the gas- 
trinomas. The most sophisticated is an x-ray test called 
radionuclide octreotide scanning (also known as somato- 
statin receptor scintigraphy or 111In pentetreotide 
SPECT). A study by the National Institutes of Health 
(NIH) found this test to be superior to other imaging 
methods, such as computed tomography scan (CT) or 
magnetic resonance imaging (MRI), in pinpointing the 
location of tumors and guiding physicians in treatment. 

Approximately half of all gastrinomas do not show 
up on imaging studies. Therefore, exploratory surgery is 


often recommended to try to locate and remove the 
tumors. 
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Gastrinoma 


KEY TERMS 


Gastrin—A hormone secreted in the stomach that 
is involved in the production of gastric acid. Over- 
production of gastric acid contributes to peptic 
ulcer formation. 


Multiple endocrine neoplasia type 1 (MEN-1)— 
An inherited condition marked by multiple malig- 
nancies of the pituitary gland, parathyroid gland, 
and islet cells of the pancreas. About half of MEN- 
1 patients with pancreatic islet cell tumors will 
have gastrinomas, gastrin-producing tumors that 
lead to ulcer disease. 


Peptic ulcer—An eroded area in the stomach lin- 
ing or in the first part of the duodenum (beginning 
of the small intestine). 


Serum gastrin test—A laboratory test that is per- 
formed on a blood sample to determine that level of 
the hormone gastrin. High levels of gastrin indicate 
the presence a duodenal ulcer or a gastrinoma. 


Sporadic—Occurring at random or by chance, 
and not as a result of a genetically determined, or 
inherited, trait. 


Treatment 


Therapy for gastrinomas should be individualized, 
since patients tend to have varying degrees of disease and 
symptoms. Treatment is aimed at eliminating the over- 
production of gastric acid and removing the gastrin-pro- 
ducing tumors. 


Drugs 


Gastrinomas may not be easily treated by the standard 
anti-ulcer approaches. The medical treatment of choice is 
with drugs called proton pump inhibitors, such as omepra- 
zole or lansoprazole, daily. These drugs are potent 
inhibitors of gastric acid. High doses of H-2 receptor antag- 
onists may also reduce gastric acid secretion, improve 
symptoms, and induce ulcer healing. These drugs must be 
continued indefinitely, since even a brief discontinuation 
will cause ulcer recurrence. Antacids may provide some 
relief, but it is usually not longlasting or healing. 


Surgery 


Because of the likelihood that gastrinomas may be 
malignant, in both sporadic tumors and those associated 
with the inherited MEN-1 syndrome, surgery to locate 
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and remove gastrinomas is frequently advised. It is now 
known that complete surgical removal of gastrinomas 
can cure the overproduction of gastrin, even in patients 
who have metastases to the lymph nodes. Surgery in 
patients with MEN-1 and ZES, however, remains contro- 
versial since the benefit is less clear. 


Freedom from disease after surgery is judged by 
improved symptoms, reduced gastric acid production, 
reduced need for drug therapy, normalization of serum 
gastrin levels, and normalization of results from the 
secretin stimulation test and imaging studies. 


Prognosis 


Medical therapy often controls symptoms, and 
surgery may or may not cure gastrinoma. About 50% of 
ZES patients in whom gastrinomas are not removed will 
die from malignant spread of the tumor. In patients with 
gastrinomas as part of MEN-1 syndrome, the cure rate is 
extremely low. 


A NIH study of patients who had surgical removal 
of gastrinomas found that 42% were disease-free one 
year after surgery and 35% were disease-free at five 
years. Disease recurrences can often be detected with a 
serum gastrin test or secretin stimulation test. 


When gastrinomas are malignant, they often grow 
slowly. The principal sites of metastasis are the regional 
lymph nodes and liver, but they may also spread to other 
structures. About one quarter of patients with gastrino- 
mas have liver metastases at the time of diagnosis. This 
appears to be more frequent with pancreatic gastrinomas 
than duodenal gastrinomas. 


Metastases of malignant gastrinomas to the liver is 
very serious. Survival five years after diagnosis is 
20-30%, however patients with gastrinomas found only 
in the lymph nodes have been known to live as long as 
25 years after diagnosis, without evidence of further 
tumor spread. In fact, the life expectancy of patients 
with gastrinomas that have spread to the lymph nodes is 
no different from that of patients with gastrinomas that 
cannot even be found at surgery for about 90%, five 
years after diagnosis. 


Resources 
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Caroline A. Helwick 


i Gastritis 


Definition 


Gastritis commonly refers to inflammation of the 
lining of the stomach, but the term is often used to cover 
a variety of symptoms resulting from stomach lining 
inflammation and symptoms of burning or discomfort. 
True gastritis comes in several forms and is diagnosed 
using a combination of tests. In the 1990s, scientists dis- 
covered that the main cause of true gastritis is infection 
from a bacterium called Helicobacter pylori (H. pylori). 


Description 


Gastritis should not be confused with common 
symptoms of upper abdominal discomfort. It has been 
associated with resulting ulcers, particularly peptic 
ulcers. And in some cases, chronic gastritis can lead to 
more serious complications. 


Nonerosive H. pylori gastritis 


The main cause of true gastritis is H. pylori infec- 
tion. H. pylori is indicated in an average of 90% of 
patients with chronic gastritis. This form of nonerosive 
gastritis is the result of infection with Helicobacter 
pylori bacterium, a microorganism whose outer layer is 
resistant to the normal effects of stomach acid in break- 
ing down bacteria. 


The resistance of H. pylori means that the bacterium 
may rest in the stomach for long periods of times, even 
years, and eventually cause symptoms of gastritis or 
ulcers when other factors are introduced, such as the 
presence of specific genes or ingestion of nonsteroidal 
anti-inflammatory drugs (NSAIDS). Study of the role 
of H. pylori in development of gastritis and peptic ulcers 
has disproved the former belief that stress lead to most 
stomach and duodenal ulcers and has resulted in 
improved treatment and reduction of stomach ulcers. H. 
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pylori is most likely transmitted between humans, 
although the specific routes of transmission were still 
under study in early 1998. Studies were also underway to 
determine the role of H. pylori and resulting chronic gas- 
tritis in development of gastric cancer. 


Erosive and hemorrhagic gastritis 


After H. pylori, the second most common cause of 
chronic gastritis is use of nonsteroidal anti-inflammatory 
drugs. These commonly used pain killers, including 
aspirin, fenoprofen, ibuprofen and naproxen, among 
others, can lead to gastritis and peptic ulcers. Other 
forms of erosive gastritis are those due to alcohol and 
corrosive agents or due to trauma such as ingestion of 
foreign bodies. 


Other forms of gastritis 


Clinicians differ on the classification of the less 
common and specific forms of gastritis, particularly 
since there is so much overlap with H. pylori in develop- 
ment of chronic gastritis and complications of gastritis. 
Other types of gastritis that may be diagnosed include: 


e Acute stress gastritis—the most serious form of gastri- 
tis which usually occurs in critically ill patients, such as 
those in intensive care. Stress erosions may develop 
suddenly as a result of severe trauma or stress to the 
stomach lining. 


e Atrophic gastritis is the result of chronic gastritis which 
is leading to atrophy, or decrease in size and wasting 
away, of the gastric lining. Gastric atrophy is the final 
stage of chronic gastritis and may be a precursor to gas- 
tric cancer. 


e Superficial gastritis is a term often used to describe the 
initial stages of chronic gastritis. 


e Uncommon specific forms of gastritis include granulo- 
matous, eosiniphilic and lymphocytic gastritis. 


Causes and symptoms 
Nonerosive H. pylori gastritis 


H. pylori gastritis is caused by infection from the H. 
pylori bacterium. It is believed that most infection occurs 
in childhood. The route of its transmission was still under 
study in 1998 and clinicians guessed that there may be 
more than one route for the bacterium. Its prevalence and 
distribution differs in nations around the world. The pres- 
ence of H. pylori has been detected in 86-99% of 
patients with chronic superficial gastritis. However, 
physicians are still learning about the link of H. pylori to 
chronic gastritis and peptic ulcers, since many patients 
with H. pylori infection do not develop symptoms or 
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peptic ulcers. H. pylori is also seen in 90—100% of 
patients with duodenal ulcers. 


Symptoms of H. pylori gastritis include abdominal 
pain and reduced acid secretion in the stomach. However, 
the majority of patients with H. pylori infection suffer no 
symptoms, even though the infection may lead to ulcers 
and resulting symptoms. Ulcer symptoms include dull, 
gnawing pain, often two to three hours after meals and 
pain in the middle of the night when the stomach is empty. 


Erosive and hemorrhagic gastritis 


The most common cause of this form of gastritis is 
use of NSAIDS. Other causes may be alcoholism or 
stress from surgery or critical illness. The role of 
NSAIDS in development of gastritis and peptic ulcers 
depends on the dose level. Although even low doses of 
aspirin or other nonsteroidal anti-inflammatory drugs 
may cause some gastric upset, low doses generally will 
not lead to gastritis. However, as many as 10-30% of 
patients on higher and more frequent doses of NSAIDS, 
such as those with chronic arthritis, may develop gastric 
ulcers. In 1998, studies were underway to understand the 
role of H. pylori in gastritis and ulcers among patients 
using NSAIDS. 


Patients with erosive gastritis may also show no 
symptoms. When symptoms do occur, they may include 
anorexia nervosa, gastric pain, nausea and vomiting. 


Other Forms of Gastritis 


Less common forms of gastritis may result from a 
number of generalized diseases or from complications of 
chronic gastritis. Any number of mechanisms may cause 
various less common forms of gastritis and they may dif- 
fer slightly in their symptoms and clinical signs. Howev- 
er, they all have in common inflammation of the gastric 
mucosa. 


Diagnosis 
Nonerosive H. pylori gastritis 


H. pylori gastritis is easily diagnosed through the 
use of the urea breath test. This test detects active pres- 
ence of H. pylori infection. Other serological tests, which 
may be readily available in a physician’s office, may be 
used to detect H. pylori infection. Newly developed ver- 
sions offer rapid diagnosis. The choice of test will 
depend on cost, availability and the physician’s experi- 
ence, since nearly all of the available tests have an accu- 
racy rate of 90% or better. Endoscopy, or the examination 
of the stomach area using a hollow tube inserted through 
the mouth, may be ordered to confirm diagnosis. A biop- 
sy of the gastric lining may also be ordered. 
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Erosive or hemorrhagic gastritis 


Clinical history of the patient may be particularly 
important in the diagnosis of this type of gastritis, since 
its cause is most often the result of chronic use of 
NSAIDS, alcoholism, or other substances. 


Other forms of gastritis 


Gastritis that has developed to the stage of duodenal 
or gastric ulcers usually requires endoscopy for diagno- 
sis. It allows the physician to perform a biopsy for possi- 
ble malignancy and for H. pylori. Sometimes, an upper 
gastrointestinal x-ray study with barium is ordered. 
Some diseases such as Zollinger-Ellison syndrome, an 
ulcer disease of the upper gastrointestinal tract, may 
show large mucosal folds in the stomach and duodenum 
on radiographs or in endoscopy. Other tests check for 
changes in gastric function. 


Treatment 
H. pylori gastritis 


The discovery of H. pylori’ s role in development of 
gastritis and ulcers has led to improved treatment of 
chronic gastritis. In particular, relapse rates for duodenal 
and gastric ulcers has been reduced with successful treat- 
ment of H. pylori infection. Since the infection can be 
treated with antibiotics, the bacterium can be completely 
eliminated up to 90% of the time. 


Although H. pylori can be successfully treated, the 
treatment may be uncomfortable for patients and relies 
heavily on patient compliance. In 1998, studies were 
underway to identify the best treatment method based on 
simplicity, patient cooperation and results. No single 
antibiotic had been found which would eliminate H. 
pylori on its own, so a combination of antibiotics has 
been prescribed to treat the infection. 


DUAL THERAPY. Dual therapy involves the use of an 
antibiotic and a proton pump inhibitor. Proton pump 
inhibitors help reduce stomach acid by halting the mech- 
anism that pumps acid into the stomach. This also helps 
promote healing of ulcers or inflammation. Dual therapy 
has not been proven to be as effective as triple therapy, 
but may be ordered for some patients who can more 
comfortably handle the use of less drugs and will there- 
fore more likely follow the two-week course of therapy. 


TRIPLE THERAPY. As of early 1998, triple therapy was 
the preferred treatment for patients with H. pylori gastri- 
tis. It is estimated that triple therapy successfully elimi- 
nates 80-95% of H. pylori cases. This treatment regimen 
usually involves a two-week course of three drugs. An 
antibiotic such as amoxicillin or tetracycline, and another 
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antibiotic such as clarithomycin or metronidazole are 
used in combination with bismuth subsalicylate, a sub- 
stance found in the over-the-counter medication, Pepto- 
Bismol, which helps protect the lining of the stomach 
from acid. Physicians were experimenting with various 
combinations of drugs and time of treatment to balance 
side effects with effectiveness. Side effects of triple thera- 
py are not serious, but may cause enough discomfort that 
patients are not inclined to follow the treatment. 


OTHER TREATMENT THERAPIES. Scientists have 
experimented with quadruple therapy, which adds an 
antisecretory drug, or one which suppresses gastric 
secretion, to the standard triple therapy. One study 
showed this therapy to be effective with only a week’s 
course of treatment in more than 90% of patients. Short 
course therapy was attempted with triple therapy involv- 
ing antibiotics and a proton pump inhibitor and seemed 
effective in eliminating H. pylori in one week for more 
than 90% of patients. The goal is to develop the most 
effective therapy combination that can work in one week 
of treatment or less. 


MEASURING H. PYLORI TREATMENT EFFECTIVENESS. 
In order to ensure that H. pylori has been eradicated, 
physicians will test patients following treatment. The 
breath test is the preferred method to check for remaining 
signs of H. pylori. 


Treatment of erosive gastritis 


Since few patients with this form of gastritis show 
symptoms, treatment may depend on severity of symp- 
toms. When symptoms do occur, patients may be treated 
with therapy similar to that for H. pylori, especially since 
some studies have demonstrated a link between H. pylori 
and NSAIDS in causing ulcers. Avoidance of NSAIDS 
will most likely be prescribed. 


Other forms of gastritis 


Specific treatment will depend on the cause and type 
of gastritis. These may include prednisone or antibiotics. 
Critically ill patients at high risk for bleeding may be 
treated with preventive drugs to reduce risk of acute 
stress gastritis. If stress gastritis does occur, the patient is 
treated with constant infusion of a drug to stop bleeding. 
Sometimes surgery is recommended, but is weighed with 
the possibility of surgical complications or death. Once 
torrential bleeding occurs in acute stress gastritis, mortal- 
ity is as high as greater than 60%. 


Alternative treatment 


Alternative forms of treatment for gastritis and 
ulcers should be used cautiously and in conjunction with 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Duodenal—Refers to the duodenum, or the first 
part of the small intestine. 


Gastric—Relating to the stomach. 


Mucosa—The mucous membrane, or the thin 
layer which lines body cavities and passages. 


Ulcer—A break in the skin or mucous membrane. 
It can fester and pus like a sore. 


conventional medical care, particularly now that scien- 
tists have confirmed the role of H. pylori in gastritis and 
ulcers. Alternative treatments can help address gastritis 
symptoms with diet and nutritional supplements, herbal 
medicine and ayurvedic medicine. It is believed that 
zinc, vitamin A and beta-carotene aid in the stomach lin- 
ing’s ability to repair and regenerate itself. Herbs thought 
to stimulate the immune system and reduce inflammation 
include echinacea (Echinacea spp.) and goldenseal 
(Hydrastis canadensis). Ayurvedic medicine involves 
meditation. There are also certain herbs and nutritional 
supplements aimed at helping to treat ulcers. 


Prognosis 


The discovery of H. pylori has improved the progno- 
sis for patients with gastritis and ulcers. Since treatment 
exists to eradicate the infection, recurrence is much less 
common. As of 1998, the only patients requiring treat- 
ment for H. pylori were those at high risk because of fac- 
tors such as NSAIDS use or for those with ulcers and 
other complicating factors or symptoms. Research will 
continue into the most effective treatment of H. pylori, 
especially in light of the bacterium’s resistance to certain 
antibiotics. Regular treatment of patients with gastric and 
duodenal ulcers has been recommended, since H. pylori 
plays such a consistently high role in development of 
ulcers. It is believed that H. pylori also plays a role in the 
eventual development of serious gastritis complications 
and cancer. Detection and treatment of H. pylori infec- 
tion may help reduce occurrence of these diseases. The 
prognosis for patients with acute stress gastritis is much 
poorer, with a 60 percent or higher mortality rate among 
those bleeding heavily. 


Prevention 


The widespread detection and treatment of H. pylori 
as a preventive measure in gastritis has been discussed 
but not resolved. Until more is known about the routes 
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through which H. pylori is spread, specific prevention 
recommendations are not available. Erosive gastritis 
from NSAIDS can be prevented with cessation of use of 
these drugs. An education campaign was launched in 
1998 to educate patients, particularly an aging popula- 
tion of arthritis sufferers, about risk for ulcers from 
NSAIDS and alternative drugs. 
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Gastroduodenostomy (Billroth |) see Ulcer 
surgery 


| Gastroenteritis 


Definition 


Gastroenteritis is a catchall term for infection or 
irritation of the digestive tract, particularly the stomach 
and intestine. It is frequently referred to as the stomach 
or intestinal flu, although the influenza virus is not 
associated with this illness. Major symptoms include 
nausea and vomiting, diarrhea, and abdominal 
cramps. These symptoms are sometimes also accompa- 
nied by fever and overall weakness. Gastroenteritis typi- 
cally lasts about three days. Adults usually recover with- 
out problem, but children, the elderly, and anyone with 
an underlying disease are more vulnerable to complica- 
tions such as dehydration. 
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Description 


Gastroenteritis is an uncomfortable and inconve- 
nient ailment, but it is rarely life-threatening in the Unit- 
ed States and other developed nations. However, an esti- 
mated 220,000 children younger than age five are hospi- 
talized with gastroenteritis symptoms in the United 
States annually. Of these children, 300 die as a result of 
severe diarrhea and dehydration. In developing nations, 
diarrheal illnesses are a major source of mortality. In 
1990, approximately three million deaths occurred 
worldwide as a result of diarrheal illness. 


The most common cause of gastroenteritis is viral 
infection. Viruses such as rotavirus, adenovirus, astro- 
virus, and calicivirus and small round-structured viruses 
(SRSVs) are found all over the world. Exposure typically 
occurs through the fecal-oral route, such as by consum- 
ing foods contaminated by fecal material related to poor 
sanitation. However, the infective dose can be very low 
(approximately 100 virus particles), so other routes of 
transmission are quite probable. 


Typically, children are more vulnerable to rotavirus- 
es, the most significant cause of acute watery diarrhea. 
Annually, worldwide, rotaviruses are estimated to cause 
800,000 deaths in children below age five. For this rea- 
son, much research has gone into developing a vaccine to 
protect children from this virus. Adults can be infected 
with rotaviruses, but these infections typically have mini- 
mal or no symptoms. 


Children are also susceptible to adenoviruses and 
astroviruses, which are minor causes of childhood gas- 
troenteritis. Adults experience illness from astroviruses 
as well, but the major causes of adult viral gastroenteritis 
are the caliciviruses and SRSVs. These viruses also 
cause illness in children. The SRSVs are a type of cali- 
civirus and include the Norwalk, Southhampton, and 
Lonsdale viruses. These viruses are the most likely to 
produce vomiting as a major symptom. 


Bacterial gastroenteritis is frequently a result of poor 
sanitation, the lack of safe drinking water, or contaminat- 
ed food—conditions common in developing nations. 
Natural or man-made disasters can make underlying 
problems in sanitation and food safety worse. In devel- 
oped nations, the modern food production system poten- 
tially exposes millions of people to disease-causing bac- 
teria through its intensive production and distribution 
methods. Common types of bacterial gastroenteritis can 
be linked to Salmonella and Campylobacter bacteria; 
however, Escherichia coli 0157 and Listeria monocyto- 
genes are creating increased concern in developed 
nations. Cholera and Shigella remain two diseases of 
great concern in developing countries, and research to 
develop long-term vaccines against them is underway. 
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Causes and symptoms 


Gastroenteritis arises from ingestion of viruses, cer- 
tain bacteria, or parasites. Food that has spoiled may also 
cause illness. Certain medications and excessive alcohol 
can irritate the digestive tract to the point of inducing 
gastroenteritis. Regardless of the cause, the symptoms of 
gastroenteritis include diarrhea, nausea and vomiting, 
and abdominal pain and cramps. Sufferers may also 
experience bloating, low fever, and overall tiredness. 
Typically, the symptoms last only two to three days, but 
some viruses may last up to a week. 


A usual bout of gastroenteritis shouldn’t require a 
visit to the doctor. However, medical treatment is essen- 
tial if symptoms worsen or if there are complications. 
Infants, young children, the elderly, and persons with 
underlying disease require special attention in this regard. 


The greatest danger presented by gastroenteritis is 
dehydration. The loss of fluids through diarrhea and 
vomiting can upset the body’s electrolyte balance, lead- 
ing to potentially life-threatening problems such as heart 
beat abnormalities (arrhythmia). The risk of dehydration 
increases as symptoms are prolonged. Dehydration 
should be suspected if a dry mouth, increased or exces- 
sive thirst, or scanty urination is experienced. 


If symptoms do not resolve within a week, an infec- 
tion or disorder more serious than gastroenteritis may be 
involved. Symptoms of great concern include a high fever 
(102° F [38.9°C] or above), blood or mucus in the diarrhea, 
blood in the vomit, and severe abdominal pain or swelling. 
These symptoms require prompt medical attention. 


Diagnosis 


The symptoms of gastroenteritis are usually enough 
to identify the illness. Unless there is an outbreak affect- 
ing several people or complications are encountered in a 
particular case, identifying the specific cause of the ill- 
ness is not a priority. However, if identification of the 
infectious agent is required, a stool sample will be col- 
lected and analyzed for the presence of viruses, disease- 
causing (pathogenic) bacteria, or parasites. 


Treatment 


Gastroenteritis is a self-limiting illness which will 
resolve by itself. However, for comfort and convenience, 
a person may use over-the-counter medications such as 
Pepto Bismol to relieve the symptoms. These medica- 
tions work by altering the ability of the intestine to move 
or secrete spontaneously, absorbing toxins and water, or 
altering intestinal microflora. Some over-the-counter 
medicines use more than one element to treat symptoms. 
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If over-the-counter medications are ineffective and 
medical treatment is sought, a doctor may prescribe a 
more powerful anti-diarrheal drug, such as motofen or 
lomotil. Should pathogenic bacteria or parasites be iden- 
tified in the patient’s stool sample, medications such as 
antibiotics will be prescribed. 


It is important to stay hydrated and nourished during a 
bout of gastroenteritis. If dehydration is absent, the drink- 
ing of generous amounts of nonalcoholic fluids, such as 
water or juice, is adequate. Caffeine, since it increases 
urine output, should be avoided. The traditional BRAT 
diet—bananas, rice, applesauce, and toast—is tolerated by 
the tender gastrointestinal system, but it is not particularly 
nutritious. Many, but not all, medical researchers recom- 
mend a diet that includes complex carbohydrates (e.g., rice, 
wheat, potatoes, bread, and cereal), lean meats, yogurt, 
fruit, and vegetables. Milk and other dairy products should- 
n’t create problems if they are part of the normal diet. Fatty 
foods or foods with a lot of sugar should be avoided. These 
recommendations are based on clinical experience and 
controlled trials, but are not universally accepted. 


Minimal to moderate dehydration is treated with oral 
rehydrating solutions that contain glucose and electrolytes. 
These solutions are commercially available under names 
such as Naturalyte, Pedialyte, Infalyte, and Rehydralyte. 
Oral rehydrating solutions are formulated based on physi- 
ological properties. Fluids that are not based on these 
properties—such as cola, apple juice, broth, and sports 
beverages—are not recommended to treat dehydration. If 
vomiting interferes with oral rehydration, small frequent 
fluid intake may be better tolerated. Should oral rehydra- 
tion fail or severe dehydration occur, medical treatment in 
the form of intravenous (IV) therapy is required. IV thera- 
py can be followed with oral rehydration as the patient’s 
condition improves. Once normal hydration is achieved, 
the patient can return to a regular diet. 


Alternative treatment 


Symptoms of uncomplicated gastroenteritis can be 
relieved with adjustments in diet, herbal remedies, and 
homeopathy. An infusion of meadowsweet (Filipendula 
ulmaria) may be effective in reducing nausea and stom- 
ach acidity. Once the worst symptoms are relieved, slip- 
pery elm (Ulmus fulva) can help calm the digestive tract. 
Of the homeopathic remedies available, Arsenicum 
album, ipecac, or Nux vomica are three said to relieve the 
symptoms of gastroenteritis. 


Probiotics, bacteria that are beneficial to a person’s 
health, are recommended during the recovery phase of gas- 
troenteritis. Specifically, live cultures of Lactobacillus aci- 
dophilus are said to be effective in soothing the digestive 
tract and returning the intestinal flora to normal. L. aci- 
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KEY TERMS 


Dehydration—A condition in which the body 
lacks the normal level of fluids, potentially impair- 
ing normal body functions. 


Electrolyte—An ion, or weakly charged element, 
that conducts reactions and signals in the body. 
Examples of electrolytes are sodium and potassi- 
um ions. 


Glucose—A sugar that serves as the body’s prima- 
ry source of fuel. 


Influenza—A virus that affects the respiratory sys- 
tem, causing fever, congestion, muscle aches, and 
headaches. 


Intravenous (IV) therapy—Administration of intra- 
venous fluids. 


Microflora—tThe bacterial population in the intes- 
tine. 


Pathogenic bacteria—Bacteria that produce illness. 


Probiotics—Bacteria that are beneficial to a per- 
son’s health, either through protecting the body 
against pathogenic bacteria or assisting in recov- 
ery from an illness. 


dophilus is found in live-culture yogurt, as well as in cap- 
sule or powder form at health food stores. The use of probi- 
otics is found in folk remedies and has some support in the 
medical literature. Castor oil packs to the abdomen can 
reduce inflammation and also reduce spasms or discomfort. 


Prognosis 


Gastroenteritis is usually resolved within two to 
three days and there are no long-term effects. If dehydra- 
tion occurs, recovery is extended by a few days. 


Prevention 


There are few steps that can be taken to avoid gas- 
troenteritis. Ensuring that food is well-cooked and 
unspoiled can prevent bacterial gastroenteritis, but may 
not be effective against viral gastroenteritis. 


Resources 
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Gastroesophageal reflux see Heartburn 


Gastrointestinal bleeding studies see GI 
bleeding studies 


Gastrointestinal study see Liver nuclear 
medicine scan 


Gastrojejunostomy see Ulcer surgery 
Gastroschisis see Abdominal wall defects 


g Gastrostomy 


Definition 


Gastrostomy is a surgical procedure for inserting a 
tube through the abdomen wall and into the stomach. The 
tube is used for feeding or drainage. 


Purpose 


Gastrostomy is performed because a patient tem- 
porarily or permanently needs to be fed directly through 
a tube in the stomach. Reasons for feeding by gastrosto- 
my include birth defects of the mouth, esophagus, or 
stomach, and problems sucking or swallowing. 


Gastrostomy is also performed to provide drainage 
for the stomach when it is necessary to bypass a long- 
standing obstruction of the stomach outlet into the small 
intestine. Obstructions may be caused by peptic ulcer 
scarring or a tumor. 


Precautions 


Gastrostomy is a relatively simple procedure. As with 
any surgery, patients are more likely to experience compli- 
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Gastrostomy is a procedure in which the surgeon makes an opening into the stomach and inserts a feeding tube for feeding 


or for drainage. (Illustration by Electronic Illustrators Group.) 


cations if they are smokers, obese, use alcohol heavily, or 
use illicit drugs. In addition, some prescription medica- 
tions may increase risks associated with anesthesia. 


Description 


Gastrostomy, also called gastrostomy tube insertion, 
is surgery performed by a general surgeon to give an 
external opening into the stomach. Surgery is performed 
either when the patient is under general anesthesia— 
where the patient feels as if he is in a deep sleep and has 
no awareness of what is happening—or under local anes- 
thesia. With local anesthesia, the patient is awake, but the 
part of the body cut during the operation is numbed. 


A small incision is made on the left side of the 
abdomen; then, an incision is made through the stomach. 
A small, flexible, hollow tube, usually made of 
polyvinylchloride or rubber, is inserted into the stomach. 
The stomach is stitched closed around the tube, and the 
incision is closed. The procedure is performed at a hospi- 
tal or free-standing surgery center. 


The length of time the patient needs to remain in the 
hospital depends on the age of the patient and the 
patient’s general health. In some cases, the hospital stay 
can be as short as one day, but often is longer. Normally, 
the stomach and abdomen heal in five to seven days. 


The cost of the surgery varies, depending on the age 
and health of the patient. Younger, sicker patients require 
more intensive, thus more expensive, care. 


Preparation 


Prior to the operation, the doctor will perform 
endoscopy and take x rays of the gastrointestinal tract. 
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Blood and urine tests will also be performed, and the 
patient may meet with the anesthesiologist to evaluate 
any special conditions that might affect the administra- 
tion of anesthesia. 


Aftercare 


Immediately after the operation, the patient is fed 
intravenously for at least 24 hours. Once bowel sounds 
are heard, indicating that the gastrointestinal system is 
working, the patient can begin clear liquid feedings 
through the tube. Gradually feedings are increased. 


Patient education concerning use and care of the 
gastrostomy tube is very important. Patients and their 
families are taught how to recognize and prevent infec- 
tion around the tube, how to feed through the tube, how 
to handle tube blockage, what to do if the tube pulls out, 
and what normal activities can be continued. 


Risks 


There are few risks associated with this surgery. The 
main complications are infection, bleeding, dislodgment 
of the tube, stomach bloating, nausea, and diarrhea. 


Normal results 


The patient is able to eat through the gastrostomy 
tube, or the stomach can be drained through the tube. 


Resources 


BOOKS 
Griffith, H. Winter. Complete Guide to Symptoms, Illness, & 
Surgery. 3rd ed. New York: The Body Press/Perigee, 1995. 
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KEY TERMS 


Endoscopy—A procedure in which an instrument 
containing a camera is inserted into the gastroin- 
testinal tract so that the doctor can visually inspect 
the gastrointestinal system. 


OTHER 
“Stomach Tube Insertion.” HealthAnswers.com. <http://www. 
healthanswers.com>. 


Tish Davidson 


f Gaucher disease 


Definition 


Gaucher disease is a rare genetic disorder that 
results in accumulation of fatty molecules called cerebro- 
sides. It can have serious effects on numerous body 
organs including the liver, spleen, bones and central ner- 
vous system. Treatments based on molecular biology are 
becoming available, but are very expensive. 


Description 


Gaucher disease was first described by the French 
physician Philippe Gaucher in 1882. It is the most com- 
mon of a class of diseases called lysosomal storage dis- 
eases, each of which is characterized by the accumulation 
of a specific chemical substance (a different substance 
depending on the exact disease). Gaucher disease is char- 
acterized by a wide array of different symptoms and the 
severity of the disease ranges from undetectable to lethal. 


Three forms of the disease are recognized: Types I, 
II and III. Type I is by far the most common and shows 
the mildest symptoms. It is non-neuronopathic, meaning 
that the nervous system is not attacked. The onset of 
Type I can occur at any age in childhood or adult life 
with the average age of onset at about 21 years. Some 
affected individuals are have no symptoms throughout 
adult life. Type II, the infantile form, accounts for less 
than 1% of patients with Gaucher disease. It is neurono- 
pathic (attacks the nervous system); nervous system 
effects are severe, and victims often die within the first 
year of life. Type III most often has its onset during 
childhood and has some of the features of both the adult 
and infantile forms. This affects less than 5% of persons 
with Gaucher disease. 
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Gaucher disease is caused by the absence, or near 
absence, of activity of an enzyme called glucocerebrosi- 
dase (GC). The normal action of GC is to break down a 
common molecule called glucocerebroside. If not broken 
down, glucocerebroside accumulates in certain cells to 
levels that can cause damage, especially in the spleen, 
liver, and bone. The common link among these organs is 
that they house a cell type called a macrophage. A 
macrophage is a large cell that surrounds and consumes a 
foreign substance (such as bacteria) in the body. The cel- 
lular structures in which glucocerebroside accumulates 
are called lysosomes. 


The three forms of Gaucher disease also differ in 
their population genetics. Type I is most common in per- 
sons of eastern European (Ashkenazi) Jewish descent. 
Among this population, the disease occurs at a rate of 
one in 450 live births and about one in 10 to 15 persons 
are carriers, making it the most common genetic disease 
affecting Jewish people. The other two types are equally 
frequent in all ethnic groups. Type II occurs at a rate of 
one in 100,000 live births, while Type III is estimated to 
occur in one in 50,000 live births. 


Causes and symptoms 


Lack of the GC enzyme is caused by a mutation in the 
glucocerebrosidase gene. The gene is located on chromo- 
some 1. As of 2000, there have been over 100 mutations 
described in this gene that causes Gaucher disease. Gauch- 
er disease is inherited in an autosomal recessive pattern. 
This means that two defective gene copies must be inherit- 
ed, one from each parent, for the disease to manifest itself. 
Persons with only one gene mutation are carriers for the 
disorder. A person who is a carrier for Gaucher disease 
does not have any symptoms and does not know he or she 
is a carrier unless he or she has had specific testing. When 
both parents are carriers for Gaucher disease, there is a one 
in four chance (25%) in each pregnancy for a child to 
have Gaucher disease. There is a two in three chance that a 
healthy sibling of an affected child is a carrier. 


The results of Gaucher disease are widespread in the 
body and include excessive growth of the liver and 
spleen (hepatosplenomegaly), weakening of bones, and, 
in acute cases, severe nervous system damage. Many 
patients experience “bone crises,” which are episodes of 
extreme pain in their bones. 


There is a wide array of other problems that occur 
with Gaucher disease, such as anemia (fewer than normal 
red blood cells). Just how these other symptoms are 
caused is not known. Nor is it known why some patients 
have very mild disease and others have much more sig- 
nificant problems. Even identical twins with the disease 
can have differing symptoms. 
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Diagnosis 


Diagnosis of Gaucher disease, based initially on the 
symptoms described above, can be confirmed by micro- 
scopic, enzymatic, and molecular tests. Biopsy (surgical 
removal of tissue from a problem area) of tissue is help- 
ful for microscopic diagnosis. When biopsy tissue is 
examined under the microscope, cells will appear 
swollen and will show characteristic features of the cyto- 
plasm (part of the cell body along with the nucleus) and 
nucleus. Enzyme tests will show deficiency (<30% of 
normal levels) of the enzyme GC. Molecular analysis of 
DNA samples looking at four of the more common muta- 
tions will show defects in the gene for GC in 95% of 
Ashkenazi Jewish individuals and in 75% of non-Jewish 
people. Diagnosis can be performed prenatally (before 
birth) if the parents’ mutations are known using amnio- 
centesis or chorionic villus sampling. 


Diagnosis as to which of the three types of Gaucher 
disease an individual has is based on the symptoms, 
rather than on test results. 


Treatment 


Until the 1990s, only supportive therapy could be 
offered. Analgesics are used to control pain. Orthopedic 
treatment is used for bone fractures. In some cases, sur- 
gical removal of the spleen may be necessary. Several 
treatments for anemia have been used, including vitamin 
and iron supplements, blood transfusions, and bone mar- 
row transplants. 


The newest form of treatment for Gaucher disease is 
enzyme replacement therapy, in which GC can be admin- 
istered intravenously. The enzyme can be prepared either 
by purification from placentas (alglucerase) or by recom- 
binant DNA manufacturing techniques (imiglucerase). 
Either way, the cost of treatment ranges from $100,000 
to $400,000 per year, which can prevent many from 
obtaining treatment. 


Enzyme replacement is effective at reducing most 
Gaucher symptoms. The notable exception is neurologic 
damage in Type II disease, which remains unimproved 
by this treatment. This treatment is not recommended for 
individuals who are asymptomatic. As of 2000, the effi- 
cacy for the treatment of Type III Gaucher disease is not 
known. Many questions remain about enzyme replace- 
ment therapy in regard to dosage, and method and fre- 
quency of administration. The treatment program should 
be individualized for each patient. 


Prognosis 


A patient’s expected lifespan varies greatly with the 
type of Gaucher disease. Infants with Type II disease have 
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KEY TERMS 


Cerebrosides—Fatty carbohydrates that occur in 
the brain and nervous system. 


Enzymatic replacement therapy—A treatment 
method used to replace missing enzymes. It is 
possible to synthesize enzymes and then inject 
them intravenously into patients. 


Glucocerebroside—A cerebroside that contains 
glucose in the molecule. 


a life span of one to four years. Patients with Types I and 
III of the disease have highly variable outcomes with 
some patients dying in childhood and others living full 
lives. Little is known about the reasons for this variability. 


Prevention 


Genetic counseling is advised for individuals with 
Gaucher disease and for their relatives to accurately 
assess risk and discuss testing options. For couples who 
previously had a child with Gaucher or in situations 
where both parents are carriers for known Gaucher muta- 
tions, prenatal diagnosis is available to determine 
whether a pregnancy is affected. Families in which a per- 
son has been diagnosed with Gaucher disease can have 
DNA testing, which enables other relatives to determine 
their carrier status. Prospective parents can then use that 
information to conduct family planning or to prepare for 
a child who may have special circumstances. 


Families in which both parents are known to be a 
carrier of a mutation for Gaucher disease could consider 
preimplantation genetic diagnosis. This relatively new 
procedure can select an embryo without both Gaucher 
disease mutations prior to implantation of the embryo 
into the uterus. This technique is only available at select- 
ed genetics centers. 


As of 2000, population screening for Gaucher dis- 
ease is not standard of care. 


Resources 


PERIODICALS 

Beutler, E. “Gaucher Disease.” Archives of Internal Medicine 
159 (1999): 881-2. 

Charrow, J., et al. “Gaucher Disease: Recommendations on 
Diagnosis, Evaluation, and Monitoring.” Archives of 
Internal Medicine 158 (1998): 1754-1760. 

Grabowski, Gregory A. “Current Issues in Enzyme Therapy for 
Gaucher Disease.” Drugs 52 (August 1996): 159-167. 
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NIH Technology Assessment Conference. “Gaucher Disease: 
Current Issues in Diagnosis and Treatment.” JAMA 275 
(February 12, 1996): 548-553. 


ORGANIZATIONS 

Alliance of Genetic Support Groups. 4301 Connecticut Ave. 
NW, Suite 404, Washington, DC 20008. (202) 966-5557. 
Fax: (202) 966-8553. <http://www.geneticalliance.org>. 

Children’s Gaucher Research Fund. PO Box 2123, Granite 
Bay, CA 95746-2123. (916) 797-3700. Fax: (916) 797- 
3707. <http://www.childrensgaucher.org>. 

National Gaucher Foundation. 11140 Rockville Pike, Suite 
350, Rockville, MD 20852-3106. (800) 925-8885. 
<http://www.gaucherdisease.org>. 

National Organization for Rare Disorders (NORD). PO Box 8923, 
New Fairfield, CT 06812-8923. (203) 746-6518 or (800) 999- 
6673. Fax: (203) 746-6481. <http://www.rarediseases.org>. 


OTHER 

“Cerezyme.” Genzyme Therapeutics. <http://www.cerezyme. 
com>. 

“Gaucher Disease: Current Issues in Diagnosis and Treatment.” 
<http://text.nlm.nih.gov/nih/ta/www/16.htm1>. 

“Living with Gaucher Disease: A Guide for Patients, Parents, 
Relatives, and Friends.” <http://neuro-www3.mgh. 
harvard.edu/gaucher/living.htm|>. 

National Foundation for Jewish Genetic Diseases (NFJGD). 
<http://www.nfjgd.org/>. 


Amy Vance 


i Gay and lesbian health 


Definition 


Lesbian, gay, bisexual, and transgender (LGBT) 
individuals are as diverse as the general population in 
terms of race, ethnicity, age, religion, education, income, 
and family history. A number of health concerns are 
unique to or shared by the LGBT community, however, 
including an increased risk of certain cancers, infectious 
and sexually transmitted diseases (STDs), and mental 
health disorders; issues relating to nutrition and weight, 
tobacco use, and substance abuse; and discrimination by 
health care and insurance providers. 


Description 


The definitions of different sexual identities have 
shifted over the years, as have the perceptions and stereo- 
types of the general population. Because of the wide 
range of behaviors and identities that exist in the LGBT 
community, it is difficult to develop an inclusive defini- 
tion. It is generally accepted, however, that gay men and 
lesbians are sexually attracted to or participate in sexual 
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behaviors with individuals of the same gender, while 
bisexual men and women are sexually attracted to or par- 
ticipate in sexual behaviors with individuals of both gen- 
ders. Transgender individuals live part- or full-time in a 
gender role opposite to their genetic sex. 


It is estimated that approximately 2.8% of men and 
1.4% of women identify as being gay, lesbian, or bisexu- 
al while 9.1% of men and 4.3% of women have partici- 
pated in sexual behavior with someone of the same gen- 
der at least once. The true extent of the transgender com- 
munity has not been well researched in the United States; 
one study from the Netherlands in 1993 found that one in 
11,900 males and one in 30,400 females are transgender. 


There are a number of issues that arise when trying 
to define sexual orientation. Many gay men and lesbians 
have participated in or continue to participate in sexual 
activities with members of the opposite sex but choose 
not to identify as heterosexuals or bisexuals. Others have 
never participated in sexual activities at all yet still iden- 
tify as gay, lesbian, or bisexual. Some men and women 
identifying as bisexuals are in long-term, monogamous 
relationships with individuals of the same or opposite 
sex. Male-to-female (MTF) or female-to-male (FTM) 
transgender individuals may or may not identify them- 
selves as gay or lesbian. 


The implications of these identity issues are far- 
reaching. Misdiagnoses or improper medical recommen- 
dations might come from health care providers who have 
mistakenly assumed sexual behaviors or risks from the 
patient’s stated identity. For example, a provider might 
incorrectly assume that a lesbian patient has never had 
sexual intercourse with a male and therefore would not 
have contracted STDs not normally transmitted by sexual 
activities between women. It has been difficult to closely 
estimate the numbers of LGBT individuals in the United 
States because of varying definitions. Likewise, the sta- 
tistics in medical or social studies and surveys on LGBT 
issues might vary widely depending on what definitions 
were provided for the respondents. Because of this, many 
researchers have opted for the more inclusive terms of 
“men who have sex with men” (MSM) and “women who 
have sex with women” (WSW) to categorize gay, les- 
bian, and bisexual respondents. 


Important health care issues 


Many LGBT individuals have difficulty revealing 
their sexual identity (“coming out”) to their health care 
providers. They may fear discrimination from providers 
or believe that their confidentiality might be breached. In 
some cases health care workers have been poorly trained 
to address the needs of LGBT individuals or have diffi- 
culty communicating with their LGBT patient (one study 
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indicated that 40% of physicians are uncomfortable pro- 
viding care for gay or lesbian patients). In addition, many 
questions posed in questionnaires or examinations are 
heterosexually biased (e.g. asking a lesbian which birth 
control methods she uses or a gay man if he is married, 
single, or divorced). 


Other reasons why LGBT individuals are often hesi- 
tant to share their sexual identity are more logistical. 
Many insurance companies deny benefits to long-term 
partners on the basis that they are not married. LGBT 
patients may have inadequate access to health care, either 
because they live in a remote rural area or in the crowded 
inner city. Some same-sex partners encounter discrimina- 
tion in hospitals and clinics when they are denied the 
rights usually given to spouses of a patient such as visit- 
ing, making medical decisions, and participating in con- 
sultations with physicians. 


Some of the health concerns and risk factors that are 
relevant to LBGT individuals may be shared by the gener- 
al population, while others are more specific to the LGBT 
community, and still others are specific to different sub- 
groups of LGBT individuals. These health concerns may 
be grouped into the following areas of concern: 


e Sexual behavior issues: STDs such as human immun- 
odeficiency virus (HIV) and acquired immune defi- 
ciency syndrome (AIDS), hepatitis A virus (HAV), 
hepatitis B virus (HBV), bacterial vaginosis, gonor- 
rhea, chlamydia, and genital warts (human papillo- 
mavirus or HPV); anal, ovarian, and cervical cancer. 


e Cultural issues: body image, nutrition, weight, and eat- 
ing disorders; drug and alcohol abuse; tobacco use; par- 
enting and family planning. 


e Discrimination issues: inadequate medical care; harass- 
ment at work, school, or home; difficulty in obtaining 
housing, insurance coverage, or child custody; vio- 
lence. 


e Sexual identity issues: conflicts with family, friends, 
and work mates; psychological issues such as anxiety, 
depression, and suicide; economic hardship. 


CANCER. Cancer is the second leading cause of 
death in the United States. In 2000, it was estimated that 
1,220,100 individuals were diagnosed with cancer and 
552,200 lost their lives as a result. LBGT individuals are 
at an increased risk for certain types of cancers. Some 
researchers believe that those who do not disclose their 
sexual identity live with an added stress that suppresses 
the immune system, thus leaving them with an increased 
risk of tumor growth. 


Several studies have indicated that lesbians have 
higher risk for developing breast cancer. This is partial- 
ly related to higher rates of risk factors such as obesity, 
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alcohol use, tobacco use, and nulliparity (not bearing 
children). It has also been shown that lesbians are less 
likely to be screened for breast cancer than heterosexual 
women. Lesbians also have additional risk of developing 
ovarian cancer, due to inadequate access to health care, 
nulliparity, and not using oral contraceptives (use of 
oral contraceptives has been shown to decrease the risk 
of getting ovarian cancer). 


Gay and bisexual men (or more generally, men who 
have sex with men [MSM]) are at higher risk of develop- 
ing non-Hodgkin’s lymphoma, Hodgkin’s disease, and 
anal cancer. Kaposi’s sarcoma, an AIDS-associated 
cancer, used to be found in the gay community at rates 
thousands of times more than the general population 
before more effective antiretroviral drugs became 
available for people infected with HIV. Anal cancer is 
associated with transmission of human papillomavirus 
(HPV); a 1998 study indicated 73% of HIV-positive and 
23% of HIV-negative MSM were infected with more 
than one type of HPV. The risk factors associated with 
MSM are also associated with increased rates of anal 
cancer (i.e. smoking, having many sexual partners, and 
receiving anal intercourse). 


AIDS. As of 2000, more than 753,900 individuals 
have been diagnosed with AIDS in the United States; of 
total cases, 84% are men, 16% are women, and 1% are 
children 12 years old or younger. The major risk groups 
associated with AIDS transmission are MSM who 
engage in high-risk sexual behaviors, intravenous drug 
users (IDUs) who share needles, heterosexuals who 
engage in high-risk sexual behaviors, inmates at correc- 
tional facilities, and neonates (newborns) whose mothers 
are infected with HIV. 


Approximately 54% of cumulative AIDS cases are 
men who have sex with men. MSM also constitute 38% 
of newly reported HIV cases each year. An annual 
decrease has occurred in the number of reported AIDS- 
related deaths, partially attributable to the development 
of advanced therapies that are extending the life 
expectancies of AIDS patients. These new treatments, 
however, have inadvertently caused decreased rates of 
safe sex practices; one 1998 study revealed that 18% of 
HIV-positive men were having safe sex less often since 
advances in treatment. 


Few studies have looked at the transmission of HIV 
in women who have sex with women (WSW). HIV trans- 
mission might occur in WSW because of intercourse 
with males or intravenous drug use. Several small studies 
conducted in the 1990s found no evidence of HIV trans- 
mission from sexual activities between women. 


OTHER STDS. It is estimated that 333 million cases 
of curable STDs occur each year worldwide. Among the 
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most commonly found STDs in the United States are 
chlamydia, gonorrhea, AIDS, syphilis, and hepatitis B 
virus (HBV). Over 15 million new infections are estimat- 
ed to occur each year in the United State, with approxi- 
mately four million of those occurring in adolescents. 


MSM are at most risk of developing urethritis 
(inflammation of the urethra), proctitis (inflammation of 
the rectum), pharyngitis (inflammation of the cavity at 
the back of the mouth), gonorrhea, chlamydia, HAV, 
HBV, syphilis, herpes, and HPV. HAV and HBV are both 
vaccine-preventable viruses but rates of vaccination 
among MSM are low; in 1996 the Centers for Disease 
Control and Prevention (CDC) found that only 3% of 
MSM had been vaccinated against HBV. In May 2001 
the Food and Drug Administration (FDA) approved a 
new vaccine that combines the HAV and HBV in one, 
with hopes that vaccination rates will increase. 


It appears that STDs are less common in women 
who have sex only with women than in bisexual or het- 
erosexual women. Genital warts, trichomoniasis, and 
bacterial vaginosis are transmittable during sexual activi- 
ty between women. Chlamydia, herpes, syphilis, gonor- 
rhea, and HAV are also able to be transmitted between 
women, although at lower rates. 


MENTAL HEALTH. Forty million Americans are esti- 
mated to be diagnosed with a mental disorder, a condition 
in which abnormalities in thought, feeling, and/or behav- 
ior cause distress or impair function. Of these, only 25% 
seek and obtain care from mental health professionals. 


Homosexuality was labeled as a mental disorder 
until 1973 when it was declassified by the American Psy- 
chiatric Association; in 1986 “ego-dystonic homosexual- 
ity” was removed from the Diagnostic and Statistical 
Manual of Mental Disorders (DSM-III). More recently, 
studies have shown that LGBT individuals are at 
increased risk of depression, panic attacks, substance 
abuse, and suicide. MSM have been shown to have high- 
er rates of depression, anxiety, and conduct disorder 
than heterosexual males, although not much study has 
been done in this area. WSW have been shown to have 
increased rates of alcohol and drug abuse. 


Gender identity disorder is defined as “a strong 
and persistent cross-gender identification...manifested by 
symptoms such as a stated desire to be the other sex, fre- 
quently passing as the other sex, desire to live or be treat- 
ed as the other sex, or the conviction that he or she as the 
typical feelings and reactions of the other sex” (DSM-IV, 
302.85). Transvestic fetishism is defined as involving 
“recurrent, intense sexually arousing fantasies, sexual 
urges, or behaviors involving cross-dressing” (DSM-IV, 
302.3). Both disorders lead to a “disturbance that causes 
clinically significant distress or impairment in social, 
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occupational, or other important areas of functioning.” 
This last point iterates that transgender individuals not 
automatically considered under DSM-IV to have a men- 
tal disorder. 


NUTRITION AND WEIGHT. Diet and nutritional fac- 
tors are associated with a number of diseases including 
cancer, stroke, diabetes, heart disease, and osteoporosis. 
It has been shown that lesbians are more likely than het- 
erosexual women to be obese, have a higher body mass 
index (BMI), and have higher rates of smoking, but are 
also more likely to have a healthier body image (42% 
compared to 21% of heterosexual women). Gay men and 
adolescents, on the other hand, have been shown to have 
increased rates of eating disorder behaviors than hetero- 
sexual men; examples are binge eating (25% compared 
to 11%), purging behaviors (12% to 4%), and poor body 
image (28% to 12%). 


SUBSTANCE AND TOBACCO USE. Marijuana and 
cocaine use has been shown to be higher among lesbians 
than heterosexual women. The incidence of the use of 
some drugs is higher in gay men than heterosexual men; 
these include marijuana, psychedelic drugs, ecstasy, bar- 
bituates, and stimulants such as amyl or butyl nitrate 
(“poppers”). There is some indication that the use of 
some illicit drugs speeds up the replication of HIV, 
although more research needs to be done in this area. 


Cigarette smoking is responsible for 430,000 deaths a 
year in the United States, with an estimated 3,000 non- 
smokers dying as a result of exposure to secondhand 
smoke. In 1997 the rate of smoking among all adults was 
25%. In contrast, 36% of gay men and lesbians were noted 
to be smokers. Lesbians are more than two times as likely 
to become heavy smokers than heterosexual women. 


Prevention 


There are numerous ways that health care providers 
can improve the access to and experience of health care 
services for LGBT individuals. These include: 


* rewording questionnaires and examinations to be inclu- 
sive of LGBT patients 


* providing referrals to social service agencies and coun- 
seling services that are LGBT-friendly 


e taking educational courses that are sensitive to the 
needs of LGBT patients 


* treating the families of LGBT patients as one would the 
families of heterosexual patients 


e maintaining the strictest code of confidentiality 


¢ developing and maintaining health care centers or clin- 
ics that address LGBT-specific needs 
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KEY TERMS 


Gender identity disorder—a mental disorder in 
which cross-gender identification (including want- 
ing to live and be treated as the other sex) causes 
distress or impairment of normal function. 


Pharyngitis—inflammation of the cavity at the 
back of the mouth. 


Proctitis—inflammation of the rectum. 
Nulliparity—never having carried a pregnancy. 


Transvestic fetishism—a mental disorder in which 
fantasies, sexual urges, or behaviors involving 
cross-dressing cause distress or impairment of nor- 
mal function. 


Urethritis—inflammation of the urethra. 


e asking non-threatening questions to determine if a per- 
son is at risk of an STD 


e educating patients of risk factors associated with STDs, 
possible vaccines, and treatments available 


* providing services to individuals in the process of dis- 
closing their sexual identity and, if applicable, their 
families 


Resources 


ORGANIZATIONS 

Gay and Lesbian Medical Association. 459 Fulton Street, Suite 
107, San Francisco, CA 94102. (415) 225-4547. <http:// 
www.glma.org>. 

Parents, Families, and Friends of Lesbians and Gays. 1726 M 
Street NW, Suite 400, Washington, DC 20036. (202) 467- 
8180. <http://www.pflag.org>. 


OTHER 

Albert, Sarah. “Lesbians and Gays More Likely to Smoke, Sur- 
vey Says.” GayHealth Website. 16 May 2001. <http://www. 
gayhealth.com/templates/99022445042572021484300001/ 
news/index.html?record=554>. 

Dean, Laura, Ilan H. Meyer, Kevin Robinson, Randall L. Sell, 
Robert Sember, Vincent M. B. Silenzio, Deborah J. 
Bowen, Judith Bradford, Esther Rothblum, Jocelyn White, 
Patricia Dunn, Ann Lawrence, Daniel Wolfe, and Jessica 
Xavier. “Lesbian, Gay, Bisexual, and Transgender Health: 
Findings and Concerns.” Journal of the Gay and Lesbian 
Medical Association. October 2000. <http://www.glma. 
org/pub/jglma/vol4/3/index.htm|>. 

Garbo, Jon. “FDA Approves Combo Vaccine for Hepatitis A and 
B.” GayHealth Website. 14 May 2001. <http://www.gay- 
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f Gender identity disorder 


Definition 


The psychological diagnosis gender identity disor- 
der (GID) is used to describe a male or female that feels a 
strong identification with the opposite sex and experi- 
ences considerable distress because of their actual sex. 


Description 


Gender identity disorder can affect children, adoles- 
cents, and adults. Individuals with gender identity disor- 
der have strong cross-gender identification. They believe 
that they are, or should be, the opposite sex. They are 
uncomfortable with their sexual role and organs and may 
express a desire to alter their bodies. While not all per- 
sons with GID are labeled as transsexuals, there are those 
who are determined to undergo sex change procedures or 
have done so, and, therefore, are classified as transsexu- 
al. They often attempt to pass socially as the opposite 
sex. Transsexuals alter their physical appearance cosmet- 
ically and hormonally, and may eventually undergo a 
sex-change operation. 


Children with gender identity disorder refuse to 
dress and act in sex-stereotypical ways. It is important to 
remember that many emotionally healthy children expe- 
rience fantasies about being a member of the opposite 
sex. The distinction between these children and gender 
identity disordered children is that the latter experience 
significant interference in functioning because of their 
cross-gender identification. They may become severely 
depressed, anxious, or socially withdrawn. 


Causes and symptoms 


The cause of gender identity disorder is not known. 
It has been theorized that a prenatal hormonal imbalance 
may predispose individuals to the disorder. Problems in 
the individual’s family interactions or family dynamics 
have also been postulated as having some causal impact. 


The Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition (DSM-IV), the diagnostic ref- 
erence standard for United States mental health profes- 
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Gender identity disorder 


KEY TERMS 


Cross-dressing—Dressing in clothing that is 
stereotypical of the opposite sex. 


Gender identity disorder (GID)—A strong and 
lasting cross-gender identification and persistent 
discomfort with one’s biological gender (sex) role. 
This discomfort must cause a significant amount of 
distress or impairment in the functioning of the 
individual. 


Transsexual—A person with gender identity disor- 
der who has an overwhelming desire to change 
anatomic sex; one who seeks hormonal or surgical 
treatment to change sex. 


sionals, describes the criteria for gender identity disorder 
as an individual’s strong and lasting cross-gender identi- 
fication and their persistent discomfort with their biolog- 
ical gender role. This discomfort must cause a significant 
amount of distress or impairment in the functioning of 
the individual. 


DSM-IV specifies that children must display at least 
four of the following symptoms of cross-gender identifi- 
cation for a diagnosis of gender identity disorder: 


* a repeatedly stated desire to be, or insistence that he or 
she is, the opposite sex 


e a preference for cross-dressing 


* a strong and lasting preference to play make-believe and 
role-playing games as a member of the opposite sex or 
persistent fantasies that he or she is the opposite sex 


e a strong desire to participate in the stereotypical games 
of the opposite sex 


e a strong preference for friends and playmates of the 
opposite sex 


Diagnosis 


Gender identity disorder is typically diagnosed by a 
psychiatrist or psychologist, who conducts an interview 
with the patient and takes a detailed social history. Fami- 
ly members may also be interviewed during the assess- 
ment process. This evaluation usually takes place in an 
outpatient setting. 


Treatment 


Treatment for children with gender identity disor- 
der focuses on treating secondary problems such as 
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depression and anxiety, and improving self-esteem. 
Treatment may also work on instilling positive identifi- 
cations with the child’s biological gender. Children 
typically undergo psychosocial therapy sessions; their 
parents may also be referred for family or individual 
therapy. 


Transsexual adults often request hormone and surgi- 
cal treatments to suppress their biological sex character- 
istics and acquire those of the opposite sex. A team of 
health professionals, including the treating psychologist 
or psychiatrist, medical doctors, and several surgical spe- 
cialists, oversee this transitioning process. Because of the 
irreversible nature of the surgery, candidates for sex- 
change surgery are evaluated extensively and are often 
required to spend a period of time integrating themselves 
into the cross-gender role before the procedure begins. 
Counseling and peer support are also invaluable to trans- 
sexual individuals. 


Prognosis 


Long-term follow up studies have shown positive 
results for many transsexuals who have undergone sex- 
change surgery. However, significant social, personal, 
and occupational issues may result from surgical sex 
changes, and the patient may require psychotherapy or 
counseling. 
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Í Gene therapy 


Definition 


Gene therapy is a rapidly growing field of medicine 
in which genes are introduced into the body to treat dis- 
eases. Genes control heredity and provide the basic bio- 
logical code for determining a cell’s specific functions. 
Gene therapy seeks to provide genes that correct or sup- 
plant the disease-controlling functions of cells that are 
not, in essence, doing their job. Somatic gene therapy 
introduces therapeutic genes at the tissue or cellular level 
to treat a specific individual. Germ-line gene therapy 
inserts genes into reproductive cells or possibly into 
embryos to correct genetic defects that could be passed 
on to future generations. Initially conceived as an 
approach for treating inherited diseases, like cystic 
fibrosis and Huntington’s disease, the scope of potential 
gene therapies has grown to include treatments for can- 
cers, arthritis, and infectious diseases. Although gene 
therapy testing in humans has advanced rapidly, many 
questions surround its use. For example, some scientists 
are concerned that the therapeutic genes themselves may 
cause disease. Others fear that germ-line gene therapy 
may be used to control human development in ways not 
connected with disease, like intelligence or appearance. 


The biological basis of gene therapy 


Gene therapy has grown out of the science of genet- 
ics or how heredity works. Scientists know that life 
begins in a cell, the basic building block of all multicellu- 
lar organisms. Humans, for instance, are made up of tril- 
lions of cells, each performing a specific function. With- 
in the cell’s nucleus (the center part of a cell that regu- 
lates its chemical functions) are pairs of chromosomes. 
These threadlike structures are made up of a single mole- 
cule of DNA (deoxyribonucleic acid), which carries the 
blueprint of life in the form of codes, or genes, that deter- 
mine inherited characteristics. 


A DNA molecule looks like two ladders with one of 
the sides taken off both and then twisted around each 
other. The rungs of these ladders meet (resulting in a spi- 
ral staircase-like structure) and are called base pairs. 
Base pairs are made up of nitrogen molecules and 
arranged in specific sequences. Millions of these base 
pairs, or sequences, can make up a single gene, specifi- 
cally defined as a segment of the chromosome and DNA 
that contains certain hereditary information. The gene, or 
combination of genes formed by these base pairs ulti- 
mately direct an organism’s growth and characteristics 
through the production of certain chemicals, primarily 
proteins, which carry out most of the body’s chemical 
functions and biological reactions. 
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Scientists have long known that alterations in genes 
present within cells can cause inherited diseases like cys- 
tic fibrosis, sickle-cell anemia, and hemophilia. Similar- 
ly, errors in the total number of chromosomes can cause 
conditions such as Down syndrome or Turner’s syn- 
drome. As the study of genetics advanced, however, sci- 
entists learned that an altered genetic sequence can also 
make people more susceptible to diseases, like athero- 
sclerosis, cancer, and even schizophrenia. These dis- 
eases have a genetic component, but are also influenced 
by environmental factors (like diet and lifestyle). The 
objective of gene therapy is to treat diseases by introduc- 
ing functional genes into the body to alter the cells 
involved in the disease process by either replacing miss- 
ing genes or providing copies of functioning genes to 
replace nonfunctioning ones. The inserted genes can be 
naturally-occurring genes that produce the desired effect 
or may be genetically engineered (or altered) genes. 


Scientists have known how to manipulate a gene’s 
structure in the laboratory since the early 1970s through 
a process called gene splicing. The process involves 
removing a fragment of DNA containing the specific 
genetic sequence desired, then inserting it into the DNA 
of another gene. The resultant product is called recombi- 
nant DNA and the process is genetic engineering. 


There are basically two types of gene therapy. 
Germ-line gene therapy introduces genes into reproduc- 
tive cells (sperm and eggs) or someday possibly into 
embryos in hopes of correcting genetic abnormalities 
that could be passed on to future generations. Most of the 
current work in applying gene therapy, however, has 
been in the realm of somatic gene therapy. In this type of 
gene therapy, therapeutic genes are inserted into tissue or 
cells to produce a naturally occurring protein or sub- 
stance that is lacking or not functioning correctly in an 
individual patient. 


Viral vectors 


In both types of therapy, scientists need something to 
transport either the entire gene or a recombinant DNA to 
the cell’s nucleus, where the chromosomes and DNA 
reside. In essence, vectors are molecular delivery trucks. 
One of the first and most popular vectors developed were 
viruses because they invade cells as part of the natural 
infection process. Viruses have the potential to be excel- 
lent vectors because they have a specific relationship with 
the host in that they colonize certain cell types and tissues 
in specific organs. As a result, vectors are chosen accord- 
ing to their attraction to certain cells and areas of the body. 


One of the first vectors used was retroviruses. 
Because these viruses are easily cloned (artificially 
reproduced) in the laboratory, scientists have studied 
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them extensively and learned a great deal about their bio- 
logical action. They have also learned how to remove the 
genetic information which governs viral replication, thus 
reducing the chances of infection. 


Retroviruses work best in actively dividing cells, but 
cells in the body are relatively stable and do not divide 
often. As a result, these cells are used primarily for ex 
vivo (outside the body) manipulation. First, the cells are 
removed from the patient’s body, and the virus, or vector, 
carrying the gene is inserted into them. Next, the cells are 
placed into a nutrient culture where they grow and repli- 
cate. Once enough cells are gathered, they are returned to 
the body, usually by injection into the blood stream. The- 
oretically, as long as these cells survive, they will provide 
the desired therapy. 


Another class of viruses, called the adenoviruses, 
may also prove to be good gene vectors. These viruses 
can effectively infect nondividing cells in the body, 
where the desired gene product is then expressed natural- 
ly. In addition to being a more efficient approach to gene 
transportation, these viruses, which cause respiratory 
infections, are more easily purified and made stable than 
retroviruses, resulting in less chance of an unwanted viral 
infection. However, these viruses live for several days in 
the body, and some concern surrounds the possibility of 
infecting others with the viruses through sneezing or 
coughing. Other viral vectors include influenza viruses, 
Sindbis virus, and a herpes virus that infects nerve cells. 


Scientists have also delved into nonviral vectors. 
These vectors rely on the natural biological process in 
which cells uptake (or gather) macromolecules. One 
approach is to use liposomes, globules of fat produced by 
the body and taken up by cells. Scientists are also investi- 
gating the introduction of raw recombinant DNA by 
injecting it into the bloodstream or placing it on micro- 
scopic beads of gold shot into the skin with a “gene- 
gun.” Another possible vector under development is 
based on dendrimer molecules. A class of polymers (nat- 
urally occurring or artificial substances that have a high 
molecular weight and formed by smaller molecules of 
the same or similar substances), is “constructed” in the 
laboratory by combining these smaller molecules. They 
have been used in manufacturing Styrofoam, polyethyl- 
ene cartons, and Plexiglass. In the laboratory, dendrimers 
have shown the ability to transport genetic material into 
human cells. They can also be designed to form an affini- 
ty for particular cell membranes by attaching to certain 
sugars and protein groups. 


The history of gene therapy 
In the early 1970s, scientists proposed “gene 


surgery” for treating inherited diseases caused by faulty 
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genes. The idea was to take out the disease-causing gene 
and surgically implant a gene that functioned properly. 
Although sound in theory, scientists, then and now, lack 
the biological knowledge or technical expertise needed 
to perform such a precise surgery in the human body. 


However, in 1983, a group of scientists from Baylor 
College of Medicine in Houston, Texas, proposed that 
gene therapy could one day be a viable approach for 
treating Lesch-Nyhan disease, a rare neurological disor- 
der. The scientists conducted experiments in which an 
enzyme-producing gene (a specific type of protein) for 
correcting the disease was injected into a group of cells 
for replication. The scientists theorized the cells could 
then be injected into people with Lesch-Nyhan disease, 
thus correcting the genetic defect that caused the disease. 


As the science of genetics advanced throughout the 
1980s, gene therapy gained an established foothold in the 
minds of medical scientists as a promising approach to 
treatments for specific diseases. One of the major reasons 
for the growth of gene therapy was scientists’ increasing 
ability to identify the specific genetic malfunctions that 
caused inherited diseases. Interest grew as further studies 
of DNA and chromosomes (where genes reside) showed 
that specific genetic abnormalities in one or more genes 
occurred in successive generations of certain family 
members who suffered from diseases like intestinal can- 
cer, manic-depression, Alzheimer’s disease, heart dis- 
ease, diabetes, and many more. Although the genes may 
not be the only cause of the disease in all cases, they may 
make certain individuals more susceptible to developing 
the disease because of environmental influences, like 
smoking, pollution, and stress. In fact, some scientists 
theorize that all diseases may have a genetic component. 


On September 14, 1990, a four-year old girl suffering 
from a genetic disorder that prevented her body from pro- 
ducing a crucial enzyme became the first person to under- 
go gene therapy in the United States. Because her body 
could not produce adenosine deaminase (ADA), she had a 
weakened immune system, making her extremely suscep- 
tible to severe, life-threatening infections. W. French 
Anderson and colleagues at the National Institutes of 
Health’s Clinical Center in Bethesda, Maryland, took 
white blood cells (which are crucial to proper immune 
system functioning) from the girl, inserted ADA produc- 
ing genes into them, and then transfused the cells back 
into the patient. Although the young girl continued to 
show an increased ability to produce ADA, debate arose 
as to whether the improvement resulted from the gene 
therapy or from an additional drug treatment she received. 


Nevertheless, a new era of gene therapy began as 
more and more scientists sought to conduct clinical trial 
(testing in humans) research in this area. In that same 
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year, gene therapy was tested on patients suffering from 
melanoma (skin cancer). The goal was to help them pro- 
duce antibodies (disease fighting substances in the 
immune system) to battle the cancer. 


These experiments have spawned an ever growing 
number of attempts at gene therapies designed to per- 
form a variety of functions in the body. For example, a 
gene therapy for cystic fibrosis aims to supply a gene that 
alters cells, enabling them to produce a specific protein 
to battle the disease. Another approach was used for 
brain cancer patients, in which the inserted gene was 
designed to make the cancer cells more likely to respond 
to drug treatment. Another gene therapy approach for 
patients suffering from artery blockage, which can lead 
to strokes, induces the growth of new blood vessels near 
clogged arteries, thus ensuring normal blood circulation. 


Currently, there are a host of new gene therapy 
agents in clinical trials. In the United States, both nucleic 
acid based (in vivo) treatments and cell-based (ex vivo) 
treatments are being investigated. Nucleic acid based 
gene therapy uses vectors (like viruses) to deliver modi- 
fied genes to target cells. Cell-based gene therapy tech- 
niques remove cells from the patient in order to genetical- 
ly alter them then reintroduce them to the patient’s body. 
Presently, gene therapies for the following diseases are 
being developed: cystic fibrosis (using adenoviral vector), 
HIV infection (cell-based), malignant melanoma (cell- 
based), Duchenne muscular dystrophy (cell-based), 
hemophilia B (cell-based), kidney cancer (cell-based), 
Gaucher’s Disease (retroviral vector), breast cancer 
(retroviral vector), and lung cancer (retroviral vector). 
When a cell or individual is treated using gene therapy 
and successful incorporation of engineered genes has 
occurred, the cell or individual is said to be transgenic. 


The medical establishment’s contribution to trans- 
genic research has been supported by increased govern- 
ment funding. In 1991, the U.S. government provided 
$58 million for gene therapy research, with increases in 
funding of $15-40 million dollars a year over the follow- 
ing four years. With fierce competition over the promise 
of societal benefit in addition to huge profits, large phar- 
maceutical corporations have moved to the forefront of 
transgenic research. In an effort to be first in developing 
new therapies, and armed with billions of dollars of 
research funds, such corporations are making impressive 
strides toward making gene therapy a viable reality in the 
treatment of once elusive diseases. 


Diseases targeted for treatment by 
gene therapy 


The potential scope of gene therapy is enormous. 
More than 4,200 diseases have been identified as result- 
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Early detection of cancer. The researcher’s pen marks a 
band on a DNA sequencing autoradiogram confirming a 
bladder cancer. (Custom Medical Stock Photo. Reproduced by 
permission.) 


ing directly from abnormal genes, and countless others 
that may be partially influenced by a person’s genetic 
makeup. Initial research has concentrated on developing 
gene therapies for diseases whose genetic origins have 
been established and for other diseases that can be cured 
or ameliorated by substances genes produce. 


The following are examples of potential gene thera- 
pies. People suffering from cystic fibrosis lack a gene 
needed to produce a salt-regulating protein. This protein 
regulates the flow of chloride into epithelial cells, (the 
cells that line the inner and outer skin layers) which 
cover the air passages of the nose and lungs. Without this 
regulation, patients with cystic fibrosis build up a thick 
mucus that makes them prone to lung infections. A gene 
therapy technique to correct this abnormality might 
employ an adenovirus to transfer a normal copy of what 
scientists call the cystic fibrosis transmembrane conduc- 
tance regulator, or CTRF, gene. The gene is introduced 
into the patient by spraying it into the nose or lungs. 


Familial hypercholesterolemia (FH) is also an inher- 
ited disease, resulting in the inability to process choles- 
terol properly, which leads to high levels of artery-clog- 
ging fat in the blood stream. Patients with FH often suffer 
heart attacks and strokes because of blocked arteries. A 
gene therapy approach used to battle FH is much more 
intricate than most gene therapies because it involves par- 
tial surgical removal of patients’ livers (ex vivo transgene 
therapy). Corrected copies of a gene that serve to reduce 
cholesterol build-up are inserted into the liver sections, 
which are then transplanted back into the patients. 


Gene therapy has also been tested on patients with 
AIDS. AIDS is caused by the human immunodeficiency 
virus (HIV), which weakens the body’s immune system 
to the point that sufferers are unable to fight off diseases 
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like pneumonias and cancer. In one approach, genes that 
produce specific HIV proteins have been altered to stim- 
ulate immune system functioning without causing the 
negative effects that a complete HIV molecule has on the 
immune system. These genes are then injected in the 
patient’s blood stream. Another approach to treating 
AIDS is to insert, via white blood cells, genes that have 
been genetically engineered to produce a receptor that 
would attract HIV and reduce its chances of replicating. 


Several cancers also have the potential to be treated 
with gene therapy. A therapy tested for melanoma, or 
skin cancer, involves introducing a gene with an anti- 
cancer protein called tumor necrosis factor (TNF) into 
test tube samples of the patient’s own cancer cells, which 
are then reintroduced into the patient. In brain cancer, the 
approach is to insert a specific gene that increases the 
cancer cells’ susceptibility to a common drug used in 
fighting the disease. 


Gaucher disease is an inherited disease caused by a 
mutant gene that inhibits the production of an enzyme 
called glucocerebrosidase. Patients with Gaucher disease 
have enlarged livers and spleens and eventually their 
bones deteriorate. Clinical gene therapy trials focus on 
inserting the gene for producing this enzyme. 


Gene therapy is also being considered as an 
approach to solving a problem associated with a surgical 
procedure known as balloon angioplasty. In this proce- 
dure, a stent (in this case, a type of tubular scaffolding) is 
used to open the clogged artery. However, in response to 
the trauma of the stent insertion, the body initiates a nat- 
ural healing process that produces too many cells in the 
artery and results in restenosis, or reclosing of the artery. 
The gene therapy approach to preventing this unwanted 
side effect is to cover the outside of the stents with a sol- 
uble gel. This gel contains vectors for genes that reduce 
this overactive healing response. 


The Human Genome Project 


Although great strides have been made in gene thera- 
py in a relatively short time, its potential usefulness has 
been limited by lack of scientific data concerning the mul- 
titude of functions that genes control in the human body. 
For instance, it is now known that the vast majority of 
genetic material does not store information for the creation 
of proteins, but rather is involved in the control and regula- 
tion of gene expression, and is, thus, much more difficult 
to interpret. Even so, each individual cell in the body car- 
ries thousands of genes coding for proteins, with some 
estimates as high as 150,000 genes. For gene therapy to 
advance to its full potential, scientists must discover the 
biological role of each of these individual genes and where 
the base pairs that make them up are located on DNA. 
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To address this issue, the National Institutes of 
Health initiated the Human Genome Project in 1990. Led 
by James D. Watson (one of the co-discoverers of the 
chemical makeup of DNA) the project’s 15-year goal is 
to map the entire human genome (a combination of the 
words gene and chromosomes). A genome map would 
clearly identify the location of all genes as well as the 
more than three billion base pairs that make them up. 
With a precise knowledge of gene locations and func- 
tions, scientists may one day be able to conquer or con- 
trol diseases that have plagued humanity for centuries. 


Scientists participating in the Human Genome Project 
have identified an average of one new gene a day, but 
many expect this rate of discovery to increase. By the year 
2005, their goal is to determine the exact location of all the 
genes on human DNA and the exact sequence of the base 
pairs that make them up. Some of the genes identified 
through this project include a gene that predisposes people 
to obesity, one associated with programmed cell death 
(apoptosis), a gene that guides HIV viral reproduction, and 
the genes of inherited disorders like Huntington’s disease, 
Lou Gehrig’s disease, and some colon and breast cancers. 
In February of 2001, scientists published a rought draft of 
the complete human genome. With fewer than the antici- 
pated number of genes found, between 30,000 —40,000, 
the consequences of this announcement are enormous. 
Scientists caution however, that the initial publication is 
only a draft of the human genome and much more work is 
still ahead for the completion of the project. As the human 
genome is completed, there will be more information 
available for gene therapy research and implementation. 


The future of gene therapy 


Gene therapy seems elegantly simple in its concept: 
supply the human body with a gene that can correct a bio- 
logical malfunction that causes a disease. However, there 
are many obstacles and some distinct questions concern- 
ing the viability of gene therapy. For example, viral vec- 
tors must be carefully controlled lest they infect the 
patient with a viral disease. Some vectors, like retrovirus- 
es, can also enter cells functioning properly and interfere 
with the natural biological processes, possibly leading to 
other diseases. Other viral vectors, like the adenoviruses, 
are often recognized and destroyed by the immune system 
so their therapeutic effects are short-lived. Maintaining 
gene expression so it performs its role properly after vec- 
tor delivery is difficult. As a result, some therapies need to 
be repeated often to provide long-lasting benefits. 


One of the most pressing issues, however, is gene 
regulation. Genes work in concert to regulate their func- 
tioning. In other words, several genes may play a part in 
turning other genes on and off. For example, certain 
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KEY TERMS 


Cell—The smallest living units of the body which 
group together to form tissues and help the body 
perform specific functions. 


Chromosome—A microscopic thread-like structure 
found within each cell of the body and consists of a 
complex of proteins and DNA. Humans have 46 
chromosomes arranged into 23 pairs. Changes in 
either the total number of chromosomes or their 
shape and size (structure) may lead to physical or 
mental abnormalities. 


Clinical trial—The testing of a drug or some other 
type of therapy in a specific population of patients. 


Clone—A cell or organism derived through asexual 
(without sex) reproduction containing the identical 
genetic information of the parent cell or organism. 


Deoxyribonucleic acid (DNA)—The genetic materi- 
al in cells that holds the inherited instructions for 
growth, development, and cellular functioning. 


Embryo—The earliest stage of development of a 
human infant, usually used to refer to the first eight 
weeks of pregnancy. The term fetus is used from 
roughly the third month of pregnancy until delivery. 


Enzyme—A protein that catalyzes a biochemical 
reaction or change without changing its own struc- 
ture or function. 


Eugenics—A social movement in which the popula- 
tion of a society, country, or the world is to be 
improved by controlling the passing on of heredi- 
tary information through mating. 


Gene—A building block of inheritance, which con- 
tains the instructions for the production of a particu- 
lar protein, and is made up of a molecular sequence 


genes work together to stimulate cell division and 
growth, but if these are not regulated, the inserted genes 
could cause tumor formation and cancer. Another diffi- 
culty is learning how to make the gene go into action 
only when needed. For the best and safest therapeutic 
effort, a specific gene should turn on, for example, when 
certain levels of a protein or enzyme are low and must be 
replaced. But the gene should also remain dormant when 
not needed to ensure it doesn’t oversupply a substance 
and disturb the body’s delicate chemical makeup. 


One approach to gene regulation is to attach other 
genes that detect certain biological activities and then 
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found on a section of DNA. Each gene is found on a 
precise location on a chromosome. 


Gene transcription—The process by which genetic 
information is copied from DNA to RNA, resulting 
in a specific protein formation. 


Genetic engineering—The manipulation of genetic 
material to produce specific results in an organism. 


Genetics—tThe study of hereditary traits passed on 
through the genes. 


Germ-line gene therapy—The introduction of genes 
into reproductive cells or embryos to correct inher- 
ited genetic defects that can cause disease. 


Liposome—Fat molecule made up of layers of 
lipids. 

Macromolecules—A large molecule composed of 
thousands of atoms. 


Nitrogen—A gaseous element that makes up the 
base pairs in DNA. 


Nucleus—The central part of a cell that contains 
most of its genetic material, including chromo- 
somes and DNA. 


Protein—Important building blocks of the body, 
composed of amino acids, involved in the forma- 
tion of body structures and controlling the basic 
functions of the human body. 


Somatic gene therapy—The introduction of genes 
into tissue or cells to treat a genetic related disease 
in an individual. 


Vectors—Something used to transport genetic infor- 
mation to a cell. 


react as a type of automatic off-and-on switch that regu- 
lates the activity of the other genes according to biologi- 
cal cues. Although still in the rudimentary stages, 
researchers are making headway in inhibiting some gene 
functioning by using a synthetic DNA to block gene tran- 
scriptions (the copying of genetic information). This 
approach may have implications for gene therapy. 


The ethics of gene therapy 


While gene therapy holds promise as a revolutionary 
approach to treating disease, ethical concerns over its use 
and ramifications have been expressed by scientists and 
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lay people alike. For example, since much needs to be 
learned about how these genes actually work and their 
long-term effect, is it ethical to test these therapies on 
humans, where they could have a disastrous result? As 
with most clinical trials concerning new therapies, 
including many drugs, the patients participating in these 
studies have usually not responded to more established 
therapies and are often so ill the novel therapy is their 
only hope for long-term survival. 


Another questionable outgrowth of gene therapy is 
that scientists could possibly manipulate genes to geneti- 
cally control traits in human offspring that are not health 
related. For example, perhaps a gene could be inserted to 
ensure that a child would not be bald, a seemingly harm- 
less goal. However, what if genetic manipulation was 
used to alter skin color, prevent homosexuality, or ensure 
good looks? If a gene is found that can enhance intelli- 
gence of children who are not yet born, will everyone in 
society, the rich and the poor, have access to the technol- 
ogy or will it be so expensive only the elite can afford it? 


The Human Genome Project, which plays such an 
integral role for the future of gene therapy, also has social 
repercussions. If individual genetic codes can be deter- 
mined, will such information be used against people? For 
example, will someone more susceptible to a disease 
have to pay higher insurance premiums or be denied 
health insurance altogether? Will employers discriminate 
between two potential employees, one with a “healthy” 
genome and the other with genetic abnormalities? 


Some of these concerns can be traced back to the 
eugenics movement popular in the first half of the twenti- 
eth century. This genetic “philosophy” was a societal 
movement that encouraged people with “positive” traits 
to reproduce while those with less desirable traits were 
sanctioned from having children. Eugenics was used to 
pass strict immigration laws in the United States, barring 
less suitable people from entering the country lest they 
reduce the quality of the country’s collective gene pool. 
Probably the most notorious example of eugenics in 
action was the rise of Nazism in Germany, which result- 
ed in the Eugenic Sterilization Law of 1933. The law 
required sterilization for those suffering from certain dis- 
abilities and even for some who were simply deemed 
“ugly.” To ensure that this novel science is not abused, 
many governments have established organizations 
specifically for overseeing the development of gene ther- 
apy. In the United States, the Food and Drug Administra- 
tion and the National Institutes of Health requires scien- 
tists to take a precise series of steps and meet stringent 
requirements before approving clinical trials. 


In fact, gene therapy has been immersed in more 
controversy and surrounded by more scrutiny in both the 
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health and ethical arena than most other technologies 
(except, perhaps, for cloning) that promise to substantial- 
ly change society. Despite the health and ethical ques- 
tions surrounding gene therapy, the field will continue to 
grow and is likely to change medicine faster than any 
previous medical advancement. 
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i General adaptation syndrome 


Definition 


General adaptation syndrome describes the body’s 
short-term and long-term reaction to stress. 


Description 


Originally described by Hans De Solye in the 1920s, 
the general adaptation syndrome describes a three stage 
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reaction to stress. Stressors in humans include physical 
stressors, such as starvation, being hit by a car, or suffer- 
ing through severe weather. Additionally, humans can 
suffer emotional or mental stress, such as the loss of a 
loved one, the inability to solve a problem, or even hav- 
ing a difficult day at work. 


Stage 1: Alarm reaction 


The first stage of the general adaptation stage, the 
alarm reaction, is the immediate reaction to a stressor. In 
the initial phase of stress, humans exhibit a “fight or 
flight” response, which causes one to be ready for physi- 
cal activity. However, this initial response can also 
decrease the effectiveness of the immune system, making 
persons more susceptible to illness during this phase. 


Stage 2: Stage of resistance 


Stage 2 might also be named the stage of adaptation, 
instead of the stage of resistance. During this phase, if 
the stress continues, the body adapts to the stressors it is 
exposed to. Changes at many levels take place in order to 
reduce the effect of the stressor. For example, if the stres- 
sor is starvation (possibly due to anorexia), the person 
might experienced a reduced desire for physical activity 
to conserve energy, and the absorption of nutrients from 
food might be maximized. 


Stage 3: Stage of exhaustion 


At this stage, the stress has continued for some time. 
The body’s resistance to the stress may gradually be 
reduced, or may collapse quickly. Generally, this means 
the immune system, and the body’s ability to resist dis- 
ease, may be almost totally eliminated. Patients who 
experience long-term stress may succumb to heart 
attacks or severe infection due to their reduced immunity. 
For example, a person with a stressful job may experi- 
ence long-term stress that might lead to high blood pres- 
sure and an eventual heart attack. 


Stress, a useful reaction? 


Although stress can lead to disease, a researcher named 
Huethner has suggested that long-term stress may cause 
humans to better adapt to their environment. He argues that 
severe, long-term stress can cause persons to reject long- 
held assumptions or behaviors, and that stress can actually 
help the brain make physical changes that reflect these men- 
tal or emotional changes. In short, stress might allow per- 
sons to change the way they think and act for the better. 


Causes and symptoms 
Stress is the cause of general adaptation syndrome 


and it can manifest as fatigue, irritability, difficulty con- 
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KEY TERMS 


Stressor—Any external stimuli that causes stress, 
ranging from starvation to test-taking. 


centrating, and difficulty sleeping. Persons may also 
experience other symptoms that are signs of stress. Per- 
sons experiencing unusual symptoms, such as hair loss, 
without another medical explanation might consider 
stress as the cause. 


Diagnosis 


Diagnosis is difficult. Some physiological changes, 
such as increased cortisol levels, are characteristic of 
long-term stress. 


Treatment 


Treatment should involve stress reduction. Stress 
may be thought of as occurring in two steps. The first 
step is the occurrence of the external stressor, the second 
is the reaction to the external stressor. Stress reduction 
strategies generally fall into three categories: avoiding 
stressors, changing the reaction to the stressor(s), or 
relieving stress after the reaction to the stressor(s). Many 
strategies for stress reduction, such as exercising, listen- 
ing to music, aromatherapy, and massage relieve stress 
after it occurs. Many psychotherapeutic approaches 
attempt to reduce the response of the patient to stressors. 
Persons wishing to reduce stress should consult a med- 
ical professional with whom they feel comfortable to dis- 
cuss which option, or combination of options, they can 
use to reduce stress. 


Resources 


PERIODICALS 
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General anesthetic see Anesthesia, 
general 
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i General surgery 


Definition 


General surgery is the treatment of injury, deformity, 
and disease using operative procedures. 


Purpose 


General surgery is frequently performed to alleviate 
suffering when a cure is unlikely through medication 
alone. It can be used for routine procedures performed in 
a physician’s office, such as vasectomy, or for more 
complicated operations requiring a medical team in a 
hospital setting, such as laparoscopic cholecystectomy 
(removal of the gallbladder). Areas of the body treated by 
general surgery include the stomach, liver, intestines, 
appendix, breasts, thyroid gland, salivary glands, some 
arteries and veins, and the skin. The brain, heart, eyes, 
and feet, to name only a few, are areas that require spe- 
cialized surgical repair. 


New methods and techniques are less invasive than 
previous practices, permitting procedures that were con- 
sidered impossible in the past. For example, micro- 
surgery has been used in reattaching severed body parts 
by successfully reconnecting small blood vessels and 
nerves. 


Precautions 


Patients who are obese, smoke, have bleeding ten- 
dencies, or are over 60, need to follow special precau- 
tions, as do patients who have recently experienced an 
illness such as pneumonia or a heart attack. Patients on 
medications such as heart and blood pressure medicine, 
blood thinners, muscle relaxants, tranquilizers, insulin, 
or sedatives, may require special lab tests prior to surgery 
and special monitoring during surgery. Special precau- 
tions may be necessary for patients using mind-altering 
drugs such as narcotics, psychedelics, hallucinogens, 
marijuana, sedatives, or cocaine since these drugs may 
interact with the anesthetic agents used during surgery. 


Description 


In earlier times, surgery was a dangerous and dirty 
practice. Until the middle of the 19th century, as many 
patients died of surgery as were cured. With the discov- 
ery and development of general anesthesia in the mid- 
1800s, surgery became more humane. And as knowledge 
about infections grew, surgery became more successful 
as sterile practices were introduced into the operating 
room. The last 50 years of the 20th century have seen 
continued advancements. 


1426 


Types of General Surgery 


General surgery experienced major advances with the 
introduction of the endoscope. This is an instrument for 
visualizing the interior of a body canal or a hollow organ. 
Endoscopic surgery relies on this pencil-thin instrument, 
capable of its own lighting system and small video cam- 
era. The endoscope is inserted through tiny incisions 
called portals. While viewing the procedure on a video 
screen, the surgeon then operates with various other small, 
precise instruments inserted through one or more of the 
portals. The specific area of the body treated determines 
the type of endoscopic surgery performed. For example, 
colonoscopy uses an endoscope, which can be equipped 
with a device for obtaining tissue samples for visual exam- 
ination of the colon. Gastroscopy uses an endoscope 
inserted through the mouth to examine the interior of the 
stomach. Arthroscopy refers to joint surgery, and abdomi- 
nal procedures are called laparoscopies. 


Endoscopy is used in both treatment and diagnosis 
especially involving the digestive and female reproduc- 
tive systems. Endoscopy has advantages over many other 
surgical procedures, resulting in a quicker recovery and 
shorter hospital stay. This non-invasive technique is 
being used for appendectomies, gallbladder surgery, hys- 
terectomies and the repair of shoulder and knee liga- 
ments. However, endoscopy does not come without limi- 
tations such as complications and high operating 
expense. Also, endoscopy doesn’t offer advantages over 
conventional surgery in all procedures. Some literature 
states that as general surgeons become more experienced 
in their prospective fields, additional non-invasive 
surgery will be a more common option to patients. 


ONE-DAY SURGERY. One-day surgery is also termed 
same-day, or outpatient surgery. Surgical procedures usu- 
ally take two hours or less and involve minimal blood 
loss and a short recovery time. In the majority of surgical 
cases, oral medications control postoperative pain. 
Cataract removal, laparoscopy, tonsillectomy, repair of 
broken bones, hernia repair, and a wide range of cos- 
metic procedures are common same-day surgical proce- 
dures. Many individuals prefer the convenience and 
atmosphere of one-day surgery centers, as there is less 
competition for attention with more serious surgical 
cases. These centers are accredited by the Joint Commis- 
sion on Accreditation of Healthcare Organizations or the 
Accreditation Association for Ambulatory Health Care. 


Preparation 


The preparation of patients has advanced signifi- 
cantly with improved diagnostic techniques and proce- 
dures. Before surgery the patient may be asked to under- 
go a series of tests including blood and urine studies, x 


GALE ENCYCLOPEDIA OF MEDICINE 2 


rays and specific heart studies if the patient’s past med- 
ical history and/or physical exam warrants this testing. 
Before any general surgery the physician will explain the 
nature of the surgery needed, the reason for the proce- 
dure, and the anticipated outcome. The risks involved 
will be discussed along with the types of anesthesia uti- 
lized. The expected length of recovery and limitations 
imposed during the recovery period are also explained in 
detail before any general surgical procedure. 


Surgical procedures most often require some type of 
anesthetic. Some procedures require only local anesthe- 
sia, produced by injecting the anesthetic agent into the 
skin near the site of the operation. The patient remains 
awake with this form of medication. Injecting anesthetic 
agents into a primary nerve located near the surgical site 
produces block anesthesia (also known as regional anes- 
thesia), which is a more extensive local anesthesia. The 
patient remains conscious, but is usually sedated. Gener- 
al anesthesia involves injecting anesthetic agents into the 
blood stream and/or inhaling medicines through a mask 
placed over the patient’s face. During general anesthesia, 
the patient is asleep and an airway tube is usually placed 
into the windpipe to help keep the airway open. 


As part of the preoperative preparation, the patient 
will receive printed educational material and may be 
asked to review audio or videotapes. The patient will be 
instructed to shower or bathe the evening before or morn- 
ing of surgery and may be asked to scrub the operative 
site with a special antibacterial soap. Instructions will also 
be given to the patient to ingest nothing by mouth for a 
determined period of time prior to the surgical procedure. 


Aftercare 


After surgery, blood studies and a laboratory exami- 
nation of removed fluid or tissue are often performed 
especially in the case of cancer surgery. After the opera- 
tion, the patient is brought to a recovery room and vital 
signs, fluid status, dressings and surgical drains are mon- 
itored. Pain medications are offered and used as neces- 
sary. Breathing exercises are encouraged to maximize 
respiratory function and leg exercises are encouraged to 
promote adequate circulation and prevent pooling of 
blood in the lower extremities. Patients must have a 
responsible adult accompany them home if leaving the 
same day as the surgery was performed. 


Risks 


One of the risks involved with general surgery is the 
potential for postoperative complications. These compli- 
cations include—but are not limited to—pneumonia, 
internal bleeding, and wound infection as well as adverse 
reactions to anesthesia. 
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KEY TERMS 


Appendectomy—Removal of the appendix. 


Endoscope—Instrument for examining visually the 
inside of a body canal or a hollow organ such as 
the stomach, colon, or bladder. 


Hysterectomy—Surgical removal of part or all of 
the uterus. 


Laparoscopic cholecystectomy—Removal of the 
gallbladder using a laparoscope, a fiberoptical 
instrument inserted through the abdomen. 


Microsurgery—Surgery on small body structures 
or cells performed with the aid of a microscope 
and other specialized instruments. 


Portal—An entrance or a means of entrance. 


Normal results 


Advances in diagnostic and surgical techniques have 
increased the success rate of general surgery by many 
times compared to the past. Today’s less invasive surgical 
procedures have reduced the length of hospital stays, 
shortened recovery time, decreased postoperative pain 
and decreased the size of surgical incision. On the aver- 
age, a conventional abdominal surgery requires a three to 
six-day hospital stay and three to six-week recovery time. 


Abnormal results 


Abnormal results from general surgery include per- 
sistent pain, swelling, redness, drainage or bleeding in 
the surgical area and surgical wound infection resulting 
in slow healing. 
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Generalized anxiety disorder 


f Generalized anxiety disorder 


Definition 


Generalized anxiety disorder is a condition charac- 
terized by “free floating” anxiety or apprehension not 
linked to a specific cause or situation. 


Description 


Some degree of fear and anxiety is perfectly normal. 
In the face of real danger, fear makes people more alert 
and also prepares the body to fight or flee (the so-called 
“fight or flight” response). When people are afraid, their 
hearts beat faster and they breathe faster in anticipation 
of the physical activity that will be required of them. 
However, sometimes people can become anxious even 
when there is no identifiable cause, and this anxiety can 
become overwhelming and very unpleasant, interfering 
with their daily lives. People with debilitating anxiety are 
said to be suffering from anxiety disorders, such as 
phobias, panic disorders, and generalized anxiety disor- 
der. The person with generalized anxiety disorder gener- 
ally has chronic (officially, having more days with anxi- 
ety than not for at least six months), recurrent episodes of 
anxiety that can last days, weeks, or even months. 


Causes and symptoms 


Generalized anxiety disorder afflicts between 2-3% 
of the general population, and is slightly more common 
in women than in men. It accounts for almost one-third 
of cases referred to psychiatrists by general practitioners. 


Generalized anxiety disorder may result from a 
combination of causes. Some people are genetically pre- 
disposed to developing it. Psychological traumas that 
occur during childhood, such as prolonged separation 
from parents, may make people more vulnerable as well. 
Stressful life events, such as a move, a major job change, 
the loss of a loved one, or a divorce, can trigger or con- 
tribute to the anxiety. 


Psychologically, the person with generalized anxiety 
disorder may develop a sense of dread for no apparent 
reason—the irrational feeling that some nameless cata- 
strophe is about to happen. Physical symptoms similar to 
those found with panic disorder may be present, 
although not as severe. They may include trembling, 
sweating, heart palpitations (the feeling of the heart 
pounding in the chest), nausea, and “butterflies in the 
stomach.” 


According to the Diagnostic and Statistical Manual 
of Mental Disorders, 4th edition, a person must have at 
least three of the following symptoms, with some being 
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present more days than not for at least six months, in 
order to be diagnosed with generalized anxiety disorder: 


e restlessness or feeling on edge 
* being easily fatigued 

e difficulty concentrating 

e irritability 

e muscle tension 

e sleep disturbance 


While generalized anxiety disorder is not complete- 
ly debilitating, it can compromise a person’s effective- 
ness and quality of life. 


Diagnosis 


Anyone with chronic anxiety for no apparent reason 
should see a physician. The physician may diagnose the 
condition based on the patient’s description of the physi- 
cal and emotional symptoms. The doctor will also try to 
rule out other medical conditions that may be causing the 
symptoms, such as excessive caffeine use, thyroid dis- 
ease, hypoglycemia, cardiac problems, or drug or alcohol 
withdrawal. Psychological conditions, such as depressive 
disorder with anxiety, will also need to be ruled out. 


Since generalized anxiety disorder often co-occurs 
with mood disorders and substance abuse, the clinician 
may have to treat these conditions as well, and therefore 
must consider them in making the diagnosis. 


Treatment 


Over the short term, a group of tranquilizers called 
benzodiazepines, such as clonazepam (Klonipin) may 
help ease the symptoms of generalized anxiety disorder. 
Sometimes antidepressant drugs, such as amitryptiline 
(Elavil), or selective serotonin reuptake inhibitors 
(SSRIs), such as fluoxetine (Prozac) or sertraline (Zoloft), 
are also used. 


Psychotherapy can be effective in treating general- 
ized anxiety disorder. The therapy may take many forms. 
In some cases, psychodynamically-oriented psychothera- 
py can help patients work through this anxiety and solve 
problems in their lives. Cognitive behavioral therapy aims 
to reshape the way people perceive and react to potential 
stressors in their lives. Relaxation techniques have also 
been used in treatment, as well as in prevention efforts. 


Prognosis 


When properly treated, most patients with general- 
ized anxiety disorder experience improvement in their 
symptoms. 
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KEY TERMS 


Cognitive behavioral therapy—A psychotherapeu- 
tic approach that aims at altering cognitions— 
including thoughts, beliefs, and images—as a way 
of altering behavior. 


Prevention 


While preventive measures have not been estab- 
lished, a number of techniques may help manage anxiety, 
such as relaxation techniques, breathing exercises, and 
distraction—putting the anxiety out of one’s mind by 
focusing thoughts on something else. 


Resources 
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I Genetic counseling 


Definition 


Genetic counseling aims to facilitate the exchange of 
information regarding a person’s genetic legacy. It 
attempts to: 


e accurately diagnose a disorder 


e assess the risk of recurrence in the concerned family 
members and their relatives 


* provide alternatives for decision-making 
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e provide support groups that will help family members 
cope with the recurrence of a disorder 


Purpose 


Genetic counselors work with people concerned 
about the risk of an inherited disease. The counselor does 
not prevent the incidence of a disease in a family, but can 
help family members assess the risk for certain heredi- 
tary diseases and offer guidance. Many couples seek 
genetic counseling because there is a family history of 
known genetic disorders, infertility, miscarriage, still 
births, or early infant mortality. Other reasons for partici- 
pating in genetic counseling may be the influences of a 
job or lifestyle that exposes a potential parent to health 
risks such as radiation, chemicals, or drugs. Any family 
history of mental retardation can be of concern as is a 
strong family history of heart disease at an early age. 
Recent statistics show a 3% chance of delivering a baby 
with birth defects. An additional 2% chance of having a 
baby with Down syndrome is present for women in their 
late thirties and older. 


Precautions 


Amniocentesis, one of the specific tests used to 
gather information for genetic counseling, is best per- 
formed between weeks 15 and 17 of a pregnancy and an 
additional one to four weeks may be required to culture 
skin cells and analyze them. Thus, these test data are not 
available to assist prospective parents in decision-making 
until the second trimester of the pregnancy. Individuals 
who participate in genetic counseling and associated test- 
ing also must be aware that there are no cures or treat- 
ments for some of the disorders that may be identified. 


Description 


With approximately 2,000 genes identified and 
approximately 5,000 disorders caused by genetic defects, 
genetic counseling is important in the medical discipline 
of obstetrics. Genetic counselors, educated in the med- 
ical and the psychosocial aspects of genetic diseases, 
convey complex information to help people make life 
decisions. There are limitations to the power of genetic 
counseling, though, since many of the diseases that have 
been shown to have a genetic basis currently offer no 
cure (for example, Down syndrome or Huntington’s dis- 
ease). Although a genetic counselor cannot predict the 
future unequivocally, he or she can discuss the occur- 
rence of a disease in terms of probability. 


A genetic counselor, with the aid of the patient or 
family, creates a detailed family pedigree that includes 
the incidence of disease in first-degree (parents, siblings, 
and children) and second-degree (aunts, uncles, and 
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Genetic counseling 


KEY TERMS 


Sickle-cell anemia—A chronic, inherited blood 
disorder characterized by crescent-shaped red 
blood cells. It occurs primarily in people of 
African descent, and produces symptoms includ- 
ing episodic pain in the joints, fever, leg ulcers, 
and jaundice. 


Tay-Sachs disease—A hereditary disease affecting 
young children of eastern European Jewish 
descent. This disease is caused by an enzyme defi- 
ciency leading to the accumulation of gangliosides 
(galactose-containing cerebrosides) found in the 
surface membranes of nerve cells in the brain and 
nerve tissue. This deficiency results in mental retar- 
dation, convulsions, blindness, and, finally, death. 


Thalassemia—An inherited group of anemias 
occurring primarily among people of Mediter- 
ranean descent. It is caused by defective formation 
of part of the hemoglobin molecule. 


grandparents) relatives. Before or after this pedigree is 
completed, certain genetic tests are performed using 
DNA analysis, x ray, ultrasound, urine analysis, skin 
biopsy, and physical evaluation. For a pregnant woman, 
prenatal diagnosis can be made using amniocentesis or 
chorionic villus sampling. 


Family pedigree 


An important aspect of the genetic counseling ses- 
sion is the compilation of a family pedigree or medical 
history. To accurately assess the risk of inherited dis- 
eases, information on three generations, including health 
status and/or cause of death, is usually needed. If the 
family history is complicated information from more dis- 
tant relatives may be helpful, and medical records may 
be requested for any family members who have had a 
genetic disorder. Through an examination of the family 
history a counselor may be able to discuss the probability 
of future occurrence of genetic disorders. In all cases, the 
counselor provides information in a non-directive way 
that leaves the decision-making up to the client. 


Screening tests 


Screening blood tests help identify individuals who 
carry genes for recessive genetic disorders. Screening 
tests are usually only done if: 


e The disease is lethal or causes severe handicaps or dis- 
abilities 
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¢ The person is likely to be a carrier due to family pedi- 
gree or membership in an at-risk ethnic, geographic or 
racial group 


e The disorder can be treated or reproductive options 
exist 


e A reliable test is available. 


Genetic disorders such as Tay-Sachs disease, sick- 
le-cell anemia, and thalassemia meet these criteria, and 
screening tests are commonly done to identify carriers of 
these diseases. In addition, screening tests may be done 
for individuals with family histories of Huntington’s dis- 
ease (a degenerative neurological disease) or hemophilia 
(a bleeding disorder). Such screening tests can eliminate 
the need for more invasive tests during a pregnancy. 


Another screening test commonly used in the United 
States in the alpha-fetoprotein (AFP) test. This test is 
done on a sample of maternal blood around week 16 of a 
pregnancy. An elevation in the serum AFP level indicates 
that the fetus may have certain birth defects such as neur- 
al tube defects (including spina bifida and anencephaly). 
If the test yields an elevated result, it may be run again 
after seven days. If the level is still elevated after repeat 
testing, additional diagnostic tests (e.g. ultrasound and/or 
amniocentesis) are done in an attempt to identify the spe- 
cific birth defect present. 


Ultrasound 


Ultrasound is a noninvasive procedure which uses 
sound waves to produce a reflected image of the fetus 
upon a screen. It is used to determine the age and posi- 
tion of the fetus, and the location of the placenta. Ultra- 
sound is also useful in detecting visible birth defects such 
as spina bifida (a defect in the development of the verte- 
brae of the spinal column and/or the spinal cord). It is 
also useful for detecting heart defects, and malforma- 
tions of the head, face, body, and limbs. This procedure, 
however, cannot detect biochemical or chromosomal 
alterations in the fetus. 


Amniocentesis 


Amniocentesis is useful in determining genetic and 
developmental disorders not detectable by ultrasound. 
This procedure involves the insertion of a needle through 
the abdomen and into the uterus of a pregnant woman. A 
sample of amniotic fluid is withdrawn containing skin 
cells that have been shed by the fetus. The sample is sent 
to a laboratory where fetal cells contained in the fluid are 
isolated and grown in order to provide enough genetic 
material for testing. This takes about seven to 14 days. 
The material is then extracted and treated so that visual 
examination for defects can be made. For some disor- 
ders, like Tay-Sachs disease, the simple presence of a 
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telltale chemical compound in the amniotic fluid is 
enough to confirm a diagnosis. 


Chorionic villus sampling 


Chorionic villus sampling involves the removal of a 
small amount of tissue directly from the chorionic villi 
(minute vascular projections of the fetal chorion that 
combine with maternal uterine tissue to form the placen- 
ta). In the laboratory, the chromosomes of the fetal cells 
are analyzed for number and type. Extra chromosomes, 
such as are present in Down syndrome, can be identified. 
Additional laboratory tests can be performed to look for 
specific disorders and the results are usually available 
within a week after the sample is taken. The primary ben- 
efit of this procedure is that it is usually performed 
between weeks 10 and 12 of a pregnancy, allowing earli- 
er detection of fetal disorders. 


Preparation 


Genetic diagnosis requires that a couple share infor- 
mation about inherited disorders in their background 
with the genetic counselor, including details of any 
genetic diseases in either family. A couple undergoing 
genetic counseling also reports any past miscarriages and 
discusses the possibility of exposure to chemicals, radia- 
tion (including x rays), or other occupational environ- 
mental hazards. The couple also needs to disclose infor- 
mation about personal habits before or during pregnancy 
such as drug or alcohol abuse and the use of prescription 
or over-the-counter drugs taken by the mother since the 
beginning of pregnancy. The genetic counselor explains 
the procedures used in any testing that will be done and 
describes what each test can and cannot reveal. 


Aftercare 


Genetic counseling provides couples with information 
that can help them make decisions about future pregnan- 
cies. It also gives couples additional time to emotionally 
prepare if a disorder is detected in the fetus. The counselor 
discusses the results of any testing and informs the couple 
if a problem is apparent. The doctor or genetic counselor 
also discusses the treatment options available. Genetic 
counseling is done in a non-directive way, so that any treat- 
ment selected remains the personal choice of the individu- 
als involved. Genetic counseling can provide information 
essential for family planning and pregnancy management, 
thus maximizing the chances of a positive outcome. 


Risks 


Because prenatal testing, such as amniocentesis and 
chorionic villus sampling, is invasive and carries a 1% 
risk of miscarriage it should never be considered routine. 
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Normal results 


Screening tests and/or prenatal tests reveal no birth 
defects or genetic abnormalities. 


Abnormal results 


A birth defect or genetic disorder is detected. The 
early diagnosis of birth defects and genetic disorders 
allows a greater number of treatment options. Some dis- 
orders can be treated in utero (before birth while the fetus 
is still in the uterus), while others may require early 
delivery, immediate surgery, or cesarean section to min- 
imize fetal trauma. Prior warning of fetal difficulties 
allows parents time to prepare emotionally for the birth 
of the child. In some instances, termination of the preg- 
nancy may be chosen. Whatever the test results, this 
information is essential for family planning and pregnan- 
cy management. 
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Genetic studies see Genetic testing 


i Genetic testing 


Definition 


A genetic test examines the genetic information con- 
tained inside a person’s cells, called DNA, to determine 
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if that person has or will develop a certain disease or 
could pass a disease to his or her offspring. Genetic tests 
also determine whether or not couples are at a higher risk 
than the general population for having a child affected 
with a genetic disorder. 


Purpose 


Some families or ethnic groups have a higher inci- 
dence of a certain disease than does the population as a 
whole. For example, individuals from Eastern European, 
Ashkenazi Jewish descent are at higher risk for carrying 
genes for rare conditions that occur much less frequently 
in populations from other parts of the world. Before hav- 
ing a child, a couple from such a family or ethnic group 
may want to know if their child would be at risk of hav- 
ing that disease. Genetic testing for this type of purpose 
is called genetic screening. 


During pregnancy, the baby’s cells can be studied 
for certain genetic disorders or chromosomal problems 
such as Down syndrome. Chromosome testing is most 
commonly offered when the mother is 35 years or older 
at the time of delivery. When there is a family medical 
history of a genetic disease or there are individuals in a 
family affected with developmental and physical 
delays, genetic testing may also be offered during preg- 
nancy. Genetic testing during pregnancy is called pre- 
natal diagnosis. 


Prior to becoming pregnant, couples who are having 
difficulty conceiving a child or who have suffered multi- 
ple miscarriages may be tested to see if a genetic cause 
can be identified. 


A genetic disease may be diagnosed at birth by 
doing a physical evaluation of the baby and observing 
characteristics of the disorder. Genetic testing can help to 
confirm the diagnosis made by the physical evaluation. 
In addition, genetic testing is used routinely on all new- 
borns to screen for certain genetic diseases which can 
affect a newborn baby’s health shortly after birth. 


There are several genetic diseases and conditions in 
which the symptoms do not occur until adulthood. One 
such example is Huntington’s disease. This is a serious 
disorder affecting the way in which individuals walk, 
talk and function on a daily basis. Genetic testing may be 
able to determine if someone at risk for the disease will 
in fact develop the disease. 


Some genetic defects may make a person more sus- 
ceptible to certain types of cancer. Testing for these 
defects can help predict a person’s risk. Other types of 
genetic tests help diagnose and predict and monitor the 
course of certain kinds of cancer, particularly leukemia 
and lymphoma. 
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Precautions 


Because genetic testing is not always accurate and 
because there are many concerns surrounding insurance 
and employment discrimination for the individual receiv- 
ing a genetic test, genetic counseling should always be 
performed prior to genetic testing. A genetic counselor is 
an individual with a master’s degree in genetic counsel- 
ing. A medical geneticist is a physician specializing and 
board certified in genetics. 


A genetic counselor reviews the person’s family his- 
tory and medical records and the reason for the test. The 
counselor explains the likelihood that the test will detect 
all possible causes of the disease in question (known as 
the sensitivity of the test), and the likelihood that the dis- 
ease will develop if the test is positive (known as the pos- 
itive predictive value of the test). 


Learning about the disease in question, the benefits 
and risks of both a positive and a negative result, and 
what treatment choices are available if the result is posi- 
tive, will help prepare the person undergoing testing. 
During the genetic counseling session, the individual 
interested in genetic testing will be asked to consider 
how the test results will affect his or her life, family, and 
future decisions. 


After this discussion, the person should have the 
opportunity to indicate in writing that he or she gave 
informed consent to have the test performed, verifying 
that the counselor provided complete and understandable 
information. 


Description 
Genes and chromosomes 


Deoxyribonucleic acid (DNA) is a long molecule 
made up of two strands of genetic material coiled around 
each other in a unique double helix structure. This struc- 
ture was discovered in 1953 by Francis Crick and James 
Watson. 


DNA is found in the nucleus, or center, of most cells 
(Some cells, such as a red blood cell, don’t have a nucle- 
us). Each person’s DNA is a unique blueprint, giving 
instructions for a person’s physical traits, such as eye 
color, hair texture, height, and susceptibility to disease. 
DNA is organized into structures called chromosomes. 


The instructions are contained in DNA’s long strands 
as a code spelled out by pairs of bases, which are four 
chemicals that make up DNA. The bases occur as pairs 
because a base on one strand lines up with and is bound 
to a corresponding base on the other strand. The order of 
these bases form DNA’s code. The order of the bases on a 
DNA strand is important to ensuring that we are not 
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affected with any genetic diseases. When the bases are 
out of order, or missing, then often times, our cells do not 
produce important proteins which can lead to a genetic 
disorder. While our genes are found in every cell of our 
body, not every gene is functioning all of the time. Some 
genes are turned on during critical points in development 
and then remain silent for the rest of our lives. While 
other genes remain active all of our lives so that our cells 
can produce important proteins that help us digest food 
properly or fight off the common cold. 


The specific order of the base pairs on a strand of 
DNA is important in order for the correct protein to be 
produced. A grouping of three base pairs on the DNA 
strand is called a codon. Each codon, or three base pairs, 
comes together to spell a word. A string of many codons 
together can be thought of as a series of words all coming 
together to make a sentence. This sentence is what 
instructs our cells to make a protein that helps our bodies 
function properly. 


Our DNA strands containing a hundred to several 
thousand copies of genes are found on structures 
called chromosomes. Each cell typically has 46 chro- 
mosomes arranged into 23 pairs. Each parent con- 
tributes one chromosome to each pair. The first 22 
pairs are called autosomal chromosomes, or non-sex 
chromosomes and are assigned a number from 1-22. 
The last pair are the sex chromosomes and include the 
X and the Y chromosomes. If a child receives an X 
chromosome from each parent, the child is female. If a 
child receives an X from the mother, and a Y from the 
father, the child is male. 


Just as each parent contributes one chromosome to 
each pair, so each parent contributes one gene from each 
chromosome. The pair of genes produces a specific trait 
in the child. In autosomal dominant conditions, it takes 
only one copy of a gene to influence a specific trait. The 
stronger gene is called dominant; the weaker gene, reces- 
sive. Two copies of a recessive gene are needed to con- 
trol a trait while only one copy of a dominant gene is 
needed. Our sex chromosomes, the X and the Y also con- 
tain important genes. Some genetic diseases are caused 
by missing, or altered genes on one of the sex chromo- 
somes. Males are most often affected by sex chromo- 
some diseases when they inherit an X chromosome with 
missing or mutated genes from their mother. 


TYPES OF GENETIC MUTATIONS. Genetic disease 
results from a change, or mutation, in a chromosome or 
in one or several base pairs on a gene. Some of us inherit 
these mutations from our parents, called hereditary or 
germline mutations, while other mutations can occur 
spontaneously, or for the first time in an affected child. 
For many of the adult on-set diseases, genetic mutations 
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A scientist examines a DNA sequencing autoradiogram ona 
light box. (Photo Researchers, Inc. Reproduced by permission.) 


can occur over the lifetime of the individual. This is 
called acquired or somatic mutations and these occur 
while the cells are making copies of themselves or divid- 
ing in two. There may be some environmental effects, 
such as radiation or other chemicals, which can con- 
tribute to these types of mutations as well. 


There are a variety of different types of mutations 
that can occur in our genetic code to cause a disease. And 
for each genetic disease, there may be more than one 
type of mutation to cause the disease. For some genetic 
diseases, the same mutation occurs in every individual 
affected with the disease. For example, the most common 
form of dwarfism, called achondroplasia, occurs 
because of a single base pair substitution. This same 
mutation occurs in all individuals affected with the dis- 
ease. Other genetic diseases are caused by different types 
of genetic mutations that may occur anywhere along the 
length of a gene. For example, cystic fibrosis, the most 
common genetic disease in the caucasian population is 
caused by over hundreds of different mutations along the 
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gene. Individual families may carry the same mutation as 
each other, but not as the rest of the population affected 
with the same genetic disease. 


Some genetic diseases occur as a result of a larger 
mutation which can occur when the chromosome itself is 
either rearranged or altered or when a baby is born with 
more than the expected number of chromosomes. There 
are only a few types of chromosome rearrangements 
which are possibly hereditary, or passed on from the 
mother or the father. The majority of chromosome alter- 
ations where the baby is born with too many chromo- 
somes or missing a chromosome, occurs sporadically or 
for the first time with a new baby. 


The type of mutation that causes a genetic disease 
will determine the type of genetic test to be performed. 
In some situations, more than one type of genetic test 
will be performed to arrive at a diagnosis. The cost of 
genetic tests vary: chromosome studies can cost hun- 
dreds of dollars and certain gene studies, thousands. 
Insurance coverage also varies with the company and the 
policy. It may take several days or several weeks to com- 
plete a test. Research testing where the exact location of 
a gene has not yet been identified, can take several 
months to years for results. 


Types of Genetic Testing 
Direct DNA mutation analysis 


Direct DNA sequencing examines the direct base 
pair sequence of a gene for specific gene mutations. 
Some genes contain more than 100,000 bases and a 
mutation of any one base can make the gene nonfunc- 
tional and cause disease. The more mutations possible, 
the less likely it is for a test to detect all of them. This test 
is usually done on white blood cells from a person’s 
blood but can also be performed on other tissues. There 
are different ways in which to perform direct DNA muta- 
tion analysis. When the specific genetic mutation is 
known, it is possible to perform a complete analysis of 
the genetic code, also called direct sequencing. There are 
several different lab techniques used to test for a direct 
mutation. One common approach begins by using chemi- 
cals to separate DNA from the rest of the cell. Next, the 
two strands of DNA are separated by heating. Special 
enzymes (called restriction enzymes) are added to the 
single strands of DNA and then act like scissors and cut 
the strands in specific places. The DNA fragments are 
then sorted by size through a process called electrophore- 
sis. A special piece of DNA, called a probe, is added to 
the fragments. The probe is designed to bind to specific 
mutated portions of the gene. When bound to the probe, 
the mutated portions appear on x-ray film with a distinct 
banding pattern. 
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Indirect DNA Testing 


Family linkage studies are done to study a disease 
when the exact type and location of the genetic alter- 
ation is not known, but the general location on the chro- 
mosome has been identified. These studies are possible 
when a chromosome marker has been found associated 
with a disease. Chromosomes contain certain regions 
that vary in appearance between individuals. These 
regions are called polymorphisms and do not cause a 
genetic disease to occur. If a polymorphism is always 
present in family members with the same genetic dis- 
ease, and absent in family members without the disease, 
it is likely that the gene responsible for the disease is 
near that polymorphism. The gene mutation can be indi- 
rectly detected in family members by looking for the 
polymorphism. 


To look for the polymorphism, DNA is isolated from 
cells in the same way it is for direct DNA mutation 
analysis. A probe is added that will detect the large poly- 
morphism on the chromosome. When bound to the 
probe, this region will appear on x-ray film with a dis- 
tinct banding pattern. The pattern of banding of a person 
being tested for the disease is compared to the pattern 
from a family member affected by the disease. 


Linkage studies have disadvantages not found in 
direct DNA mutation analysis. These studies require 
multiple family members to participate in the testing. If 
key family members choose not to participate, the 
incomplete family history may make testing other mem- 
bers useless. The indirect method of detecting a mutated 
gene also causes more opportunity for error. 


Chromosome analysis 


Various genetic syndromes are caused by structural 
chromosome abnormalities. To analyze a person’s chro- 
mosomes, his or her cells are allowed to grow and multi- 
ply in the laboratory until they reach a certain stage of 
growth. The length of growing time varies with the type of 
cells. Cells from blood and bone marrow take one to two 
days; fetal cells from amniotic fluid take seven to 10 days. 


When the cells are ready, they are placed on a micro- 
scope slide using a technique to make them burst open, 
spreading their chromosomes. The slides are stained: the 
stain creates a banding pattern unique to each chromo- 
some. Under a microscope, the chromosomes are count- 
ed, identified, and analyzed based on their size, shape, 
and stained appearance. 


A karyotype is the final step in the chromosome 
analysis. After the chromosomes are counted, a photo- 
graph is taken of the chromosomes from one or more 
cells as seen through the microscope. Then the chromo- 
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KEY TERMS 


Autosomal disease—A disease caused by a gene 
located on an autosomal chromosome. 


Carrier—A person who possesses a gene for an 
abnormal trait without showing signs of the disor- 
der. The person may pass the abnormal gene on to 
offspring. 

Chromosome—A microscopic thread-like structure 
found within each cell of the body and consists of a 
complex of proteins and DNA. Humans have 46 
chromosomes arranged into 23 pairs. Changes in 
either the total number of chromosomes or their 
shape and size (structure) may lead to physical or 
mental abnormalities. 


Deoxyribonucleic acid (DNA)—The genetic materi- 
al in cells that holds the inherited instructions for 
growth, development, and cellular functioning. 


Dominant gene—A gene, whose presence as a sin- 
gle copy, controls the expression of a trait. 


Enzyme—A protein that catalyzes a biochemical 
reaction or change without changing its own struc- 
ture or function. 


Gene—A building block of inheritance, which con- 
tains the instructions for the production of a particu- 
lar protein, and is made up of a molecular sequence 


somes are cut out and arranged side-by-side with their 
partner in ascending numerical order, from largest to 
smallest. The karyotype is done either manually or using 
a computer attached to the microscope. Chromosome 
analysis is also called cytogenetics. 


Applications for Genetic Testing 
Newborn screening 


Genetic testing is used most often for newborn 
screening. Every year, millions of newborn babies have 
their blood samples tested for potentially serious genetic 
diseases. 


Carrier testing 


An individual who has a gene associated with a dis- 
ease but never exhibits any symptoms of the disease is 
called a carrier. A carrier is a person who is not affected 
by the mutated gene he or she possesses, but can pass the 
gene to an offspring. Genetic tests have been developed 
that tell prospective parents whether or not they are carri- 
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found on a section of DNA. Each gene is found on a 
precise location on a chromosome. 


Karyotype—A standard arrangement of photo- 
graphic or computer-generated images of chromo- 
some pairs from a cell in ascending numerical 
order, from largest to smallest. 


Mutation—A permanent change in the genetic 
material that may alter a trait or characteristic of an 
individual, or manifest as disease, and can be trans- 
mitted to offspring. 


Positive predictive value (PPV)—The probability 
that a person with a positive test result has, or will 
get, the disease. 


Recessive gene—A type of gene that is not 
expressed as a trait unless inherited by both parents. 


Sensitivity—The proportion of people with a dis- 
ease who are correctly diagnosed (test positive 
based on diagnostic criteria). The higher the sensi- 
tivity of a test or diagnostic criteria, the lower the 
rate of ‘false negatives,’ people who have a disease 
but are not identified through the test. 


Sex-linked disorder—A disorder caused by a gene 
located on a sex chromosome, usually the X chro- 
mosome. 


ers of certain diseases. If one or both parents are a carrier, 
the risk of passing the disease to a child can be predicted. 


To predict the risk, it is necessary to know if the gene 
in question is autosomal or sex-linked. If the gene is carried 
on any one of chromosomes 1-22, the resulting disease is 
called an autosomal disease. If the gene is carried on the X 
or Y chromosome, it is called a sex-linked disease. 


Sex-linked diseases, such as the bleeding condition 
hemophilia, are usually carried on the X chromosome. A 
woman who carries a disease-associated mutated gene on 
one of her X chromosomes, has a 50% chance of passing 
that gene to her son. A son who inherits that gene will 
develop the disease because he does not have another 
normal copy of the gene on a second X chromosome to 
compensate for the mutated copy. A daughter who inher- 
its the disease associated mutated gene from her mother, 
on one of her X chromosomes will be at risk for having a 
son affected with the disease. 


The risk of passing an autosomal disease to a child 
depends on whether the gene is dominant or recessive. A 
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prospective parent carrying a dominant gene, has a 50% 
chance of passing the gene to a child. A child needs to 
receive only one copy of the mutated gene to be affected 
by the disease. 


If the gene is recessive, a child needs to receive two 
copies of the mutated gene, one from each parent, to be 
affected by the disease. When both prospective parents 
are carriers, their child has a 25% chance of inheriting 
two copies of the mutated gene and being affected by the 
disease; a 50% chance of inheriting one copy of the 
mutated gene, and being a carrier of the disease but not 
affected; and a 25% chance of inheriting two normal 
genes. When only one prospective parent is a carrier, a 
child has a 50% chance of inheriting one mutated gene 
and being an unaffected carrier of the disease, and a 50% 
chance of inheriting two normal genes. 


Cystic fibrosis is a disease that affects the lungs and 
pancreas and is discovered in early childhood. It is the 
most common autosomal recessive genetic disease found 
in the caucasian population: one in 25 people of Northern 
European ancestry are carriers of a mutated cystic fibro- 
sis gene. The gene, located on chromosome 7, was iden- 
tified in 1989. 


The gene mutation for cystic fibrosis is detected by a 
direct DNA test. Over 600 mutations of the cystic fibro- 
sis gene have been found; each of these mutations cause 
the same disease. Tests are available for the most com- 
mon mutations. Tests that check for the 86 of the most 
common mutations in the Caucasian population will 
detect 90% of carriers for cystic fibrosis. (The percentage 
of mutations detected varies according to the individual’s 
ethnic background). If a person tests negative, it is likely, 
but not guaranteed that he or she does not have the gene. 
Both prospective parents must be carriers of the gene to 
have a child with cystic fibrosis. 


Tay-Sachs disease, also autosomal recessive, affects 
children primarily of Ashkenazi Jewish descent. Children 
with this disease die between the ages of two and five. This 
disease was previously detected by looking for a missing 
enzyme. The mutated gene has now been identified and can 
be detected using direct DNA mutation analysis. 


Presymptomatic testing 


Not all genetic diseases show their effect immediate- 
ly at birth or early in childhood. Although the gene muta- 
tion is present at birth, some diseases do-not appear until 
adulthood. If a specific mutated gene responsible for a 
late-onset disease has been identified, a person from an 
affected family can be tested before symptoms appear. 


Huntington’s disease is one example of a late-onset 
autosomal dominant disease. Its symptoms of mental con- 
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fusion and abnormal body movements do not appear until 
middle to late adulthood. The chromosome location of the 
gene responsible for Huntington’s chorea was located in 
1983 after studying the DNA from a large Venezuelan 
family affected by the disease. Ten years later the gene 
was identified. A test is now available to detect the pres- 
ence of the expanded base pair sequence responsible for 
causing the disease. The presence of this expanded 
sequence means the person will develop the disease. 


Another late onset disease, Alzheimer’s does not 
have as well a understood genetic cause as Huntington’s 
disease. The specific genetic cause of Alzheimer’s dis- 
ease is not as clear. Although many cases appear to be 
inherited in an autosomal dominant pattern, many cases 
exist as single incidents in a family. Like Huntington’s, 
symptoms of mental deterioration first appear in adult- 
hood. Genetic research has found an association between 
this disease and genes on four different chromosomes. 
The validity of looking for these genes in a person with- 
out symptoms or without family history of the disease is 
still being studied. 


CANCER SUSCEPTIBILITY TESTING. Cancer can result 
from an inherited (germline) mutated gene or a gene that 
mutated sometime during a person’s lifetime (acquired 
mutation). Some genes, called tumor suppressor genes, 
produce proteins that protect the body from cancer. If 
one of these genes develops a mutation, it is unable to 
produce the protective protein. If the second copy of the 
gene is normal, its action may be sufficient to continue 
production, but if that gene later also develops a muta- 
tion, the person is vulnerable to cancer. Other genes, 
called oncogenes, are involved in the normal growth of 
cells. A mutation in an oncogene can cause too much 
growth, the beginning of cancer. 


Direct DNA tests are currently available to look for 
gene mutations identified and linked to several kinds of 
cancer. People with a family history of these cancers are 
those most likely to be tested. If one of these mutated 
genes is found, the person is more susceptible to devel- 
oping the cancer. The likelihood that the person will 
develop the cancer, even with the mutated gene, is not 
always known because other genetic and environmental 
factors are also involved in the development of cancer. 


Cancer susceptibility tests are most useful when a 
positive test result can be followed with clear treatment 
options. In families with familial polyposis of the colon, 
testing a child for a mutated APC gene can reveal 
whether or not the child needs frequent monitoring for 
the disease. In families with potentially fatal familial 
medullary thyroid cancer or multiple endocrine neopla- 
sia type 2, finding a mutated RET gene in a child pro- 
vides the opportunity for that child to have preventive 
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removal of the thyroid gland. In the same way, MSH1 
and MSH2 mutations can reveal which members in an 
affected family are vulnerable to familiar colorectal can- 
cer and would benefit from aggressive monitoring. 


In 1994, a mutation linked to early-onset familial 
breast and ovarian cancer was identified. BRCA1 is locat- 
ed on chromosome 17. Women with a mutated form of this 
gene have an increased risk of developing breast and ovari- 
an cancer. A second related gene, BRCA2, was later dis- 
covered. Located on chromosome 13, it also carries 
increased risk of breast and ovarian cancer. Although both 
genes are rare in the general population, they are slightly 
more common in women of Ashkenazi Jewish descent. 


When a woman is found to have a mutation of one of 
these genes, the likelihood that she will get breast or 
ovarian cancer increases, but not to 100%. Other genetic 
and environmental factors influence the outcome. 


Testing for these genes is most valuable in families 
where a mutation has already been found. BRCA1 and 
BRCA2 are large genes; BRCA1 includes 100,000 bases. 
More than 120 mutations to this gene have been discov- 
ered, but a mutation could occur in any one of the bases. 
Studies show tests for these genes may miss 30% of 
existing mutations. The rate of missed mutations, the 
unknown disease likelihood in spite of a positive result, 
and the lack of a clear preventive response to a positive 
result, make the value of this test for the general popula- 
tion uncertain. 


Prenatal and postnatal chromosome analysis 


Chromosome analysis can be done on fetal cells pri- 
marily when the mother is age 35 or older at the time of 
delivery, experienced multiple miscarriages, or reports a 
family history of a genetic abnormality. Prenatal testing 
is done on the fetal cells from a chorionic villi sampling 
(from the baby’s developing placenta) at 9-12 weeks or 
from the amniotic fluid (the fluid surrounding the baby) 
at 15-22 weeks of pregnancy. Cells from amniotic fluid 
grow for seven to 10 days before they are ready to be 
analyzed. Chorionic villi cells have the potential to grow 
faster and can be analyzed sooner. 


Chromosome analysis using blood cells is done on a 
child who is born with or later develops signs of mental 
retardation or physical malformation. In the older child, 
chromosome analysis may be done to investigate devel- 
opmental delays. 


Extra or missing chromosomes cause mental and 
physical abnormalities. A child born with an extra chro- 
mosome 21 (trisomy 21) has Down syndrome. An extra 
chromosome 13 or 18 also produce well known syn- 
dromes. A missing X chromosome causes Turner syn- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


drome and an extra X in a male causes Klinefelter syn- 
drome. Other abnormalities are caused by extra or miss- 
ing pieces of chromosomes. Fragile X syndrome is a 
sex-linked disease, causing mental retardation in males. 


Chromosome material may also be rearranged, such 
as the end of chromosome 1 moved to the end of chro- 
mosome 3.This is called a chromosomal translocation. If 
no material is added or deleted in the exchange, the per- 
son may not be affected. Such an exchange, however, can 
cause infertility or abnormalities if passed to children. 


Evaluation of a man and woman’s infertility or 
repeated miscarriages will include blood studies of both 
to check for a chromosome translocation. Many chromo- 
some abnormalities are incompatible with life; babies 
with these abnormalities often miscarrry during the first 
trimester. Cells from a baby that died before birth can be 
studied to look for chromosome abnormalities that may 
have caused the death. 


Cancer diagnosis and prognosis 


Certain cancers, particularly leukemia and lym- 
phoma, are associated with changes in chromosomes: 
extra or missing complete chromosomes, extra or miss- 
ing portions of chromosomes, or exchanges of material 
(translocations) between chromosomes. Studies show 
that the locations of the chromosome breaks are at loca- 
tions of tumor suppressor genes or oncogenes. 


Chromosome analysis on cells from blood, bone 
marrow, or solid tumor helps diagnose certain kinds of 
leukemia and lymphoma and often helps predict how 
well the person will respond to treatment. After treatment 
has begun, periodic monitoring of these chromosome 
changes in the blood and bone marrow gives the physi- 
cian information as to the effectiveness of the treatment. 


A well-known chromosome rearrangement is found 
in chronic myelogenous leukemia. This leukemia is asso- 
ciated with an exchange of material between chromo- 
somes 9 and 22. The resulting smaller chromosome 22 is 
called the Philadelphia chromosome. 


Preparation 


Most tests for genetic diseases of children and adults 
are done on blood. To collect the 5—10 mL of blood need- 
ed, a healthcare worker draws blood from a vein in the 
inner elbow region. Collection of the sample takes only a 
few minutes. 


Prenatal testing is done either on amniotic fluid or a 
chorionic villus sampling. To collect amniotic fluid, a 
physician performs a procedure called amniocentesis. An 
ultrasound is done to find the baby’s position and an area 
filled with amniotic fluid. The physician inserts a needle 
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through the woman’s skin and the wall of her uterus and 
withdraws 5—10 mL of amniotic fluid. Placental tissue for 
a chorionic villus sampling is taken through the cervix. 
Each procedures take approximately 30 minutes. 


Bone marrow is used for chromosome analysis in a 
person with leukemia or lymphoma. The person is given 
local anesthesia. Then the physician inserts a needle 
through the skin and into the bone (usually the sternum 
or hip bone). One-half to 2 mL of bone marrow is with- 
drawn. This procedure takes approximately 30 minutes. 


Aftercare 


After blood collection the person can feel discom- 
fort or bruising at the puncture site or may become dizzy 
or faint. Pressure to the puncture site until the bleeding 
stops reduces bruising. Warm packs to the puncture site 
relieve discomfort. 


The chorionic villi sampling, amniocentesis and 
bone marrow procedures are all done under a physician’s 
supervision. The person is asked to rest after the proce- 
dure and is watched for weakness and signs of bleeding. 


Risks 


Collection of amniotic fluid and chorionic villi sam- 
pling, have the risk of miscarriage, infection, and bleed- 
ing; the risks are higher for the chorionic villi sampling. 
Because of the potential risks for miscarriage, 0.5% fol- 
lowing the amniocentesis and 1% following the chorionic 
villi sampling procedure, both of these prenatal tests are 
offered to couples, but not required. A woman should tell 
her physician immediately if she has cramping, bleeding, 
fluid loss, an increased temperature, or a change in the 
baby’s movement following either of these procedures. 


After bone marrow collection, the puncture site may 
become tender and the person’s temperature may rise. 
These are signs of a possible infection. 


Genetic testing involves other nonphysical risks. 
Many people fear the possible loss of privacy about per- 
sonal health information. Results of genetic tests may be 
reported to insurance companies and affect a person’s 
insurability. Some people pay out-of-pocket for genetic 
tests to avoid this possibility. Laws have been proposed 
to deal with this problem. Other family members may be 
affected by the results of a person’s genetic test. Privacy 
of the person tested and the family members affected is a 
consideration when deciding to have a test and to share 
the results. 


A positive result carries a psychological burden, 
especially if the test indicates the person will develop a 
disease, such as Huntington’s chorea. The news that a per- 
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son may be susceptible to a specific kind of cancer, while 
it may encourage positive preventive measures, may also 
negatively shadow many decisions and activities. 


A genetic test result may also be inconclusive mean- 
ing no definitive result can be given to the individual or 
family. This may cause the individual to feel more anxious 
and frustrated and experience psychological difficulties. 


Prior to undergoing genetic testing, individuals need 
to learn from the genetic counselor the likelihood that the 
test could miss a mutation or abnormality. 


Normal results 


A normal result for chromosome analysis is 46, XX 
or 46, XY. This means there are 46 chromosomes 
(including two X chromosomes for a female or one X 
and one Y for a male) with no structural abnormalities. A 
normal result for a direct DNA mutation analysis or link- 
age study is no gene mutation found. 


There can be some benefits from genetic testing 
when the individual tested is not found to carry a genetic 
mutation. Those who learn with great certainty they are 
no longer at risk for a genetic disease, may choose not to 
undergo prophylactic therapies and may feel less anxious 
and relieved. 


Abnormal results 


An abnormal chromosome analysis report will 
include the total number of chromosomes and will identi- 
fy the abnormality found. Tests for gene mutations will 
report the mutations found. 


There are many ethical issues to consider with an 
abnormal prenatal test result. Many of the diseases tested 
for during a pregnancy, cannot be treated or cured. In 
addition, some diseases tested for during pregnancy, may 
have a late-onset of symptoms or have minimal effects 
on the affected individual. 


Before making decisions based on an abnormal test 
result, the person should meet again with a genetic coun- 
selor to fully understand the meaning of the results, learn 
what options are available based on the test result, and 
what are the risks and benefits of each of those options. 
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i Genital herpes 


Definition 


Genital herpes is a sexually transmitted disease 
caused by a herpes virus. The disease is characterized by 
the formation of fluid-filled, painful blisters in the geni- 
tal area. 
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Genital herpes 


Description 


Genital herpes (herpes genitalis, herpes progenitalis) 
is characterized by the formation of fluid-filled blisters 
on the genital organs of men and women. The word “her- 
pes” comes from the Greek adjective herpestes, meaning 
creeping, which refers to the serpent-like pattern that the 
blisters may form. Genital herpes is a sexually transmit- 
ted disease which means that it is spread from person-to- 
person only by sexual contact. Herpes may be spread by 
vaginal, anal, and oral sexual activity. It is not spread by 
objects (such as a toilet seat or doorknob), swimming 
pools, hot tubs, or through the air. 


Genital herpes is a disease resulting from an infec- 
tion by a herpes simplex virus. There are eight different 
kinds of human herpes viruses. Only two of these, herpes 
simplex types | and 2, can cause genital herpes. It has 
been commonly believed that herpes simplex virus type 1 
infects above the waist (causing cold sores) and herpes 
simplex virus type 2 infects below the waist (causing 
genital sores). This is not completely true. Both herpes 
virus type | and type 2 can cause herpes lesions on the 
lips or genitals, but recurrent cold sores are almost 
always type 1. The two viruses seem to have evolved to 
infect better at one site or the other, especially with 
regard to recurrent disease. 


To determine the occurrence of herpes type 2 infec- 
tion in the United States, the Centers for Disease Control 
and Prevention (CDC) used information from a survey 
called the National Health and Nutrition Examination 
Survey III (1988-1994). This survey of 40,000 noninsti- 
tutionalized people found that 21.9% of persons age 12 
or older had antibodies to herpes type 2. This means that 
45 million Americans have been exposed at some point 
in their lives to herpes simplex virus type 2. More 
women (25.6%) than men (17.8%) had antibodies. The 
racial differences for herpes type 2 antibodies were 
whites, 17.6%; blacks, 45.9%; and Mexican Americans, 
22.3%. Interestingly, only 2.6% of adults reported that 
they have had genital herpes. Over half (50% to 60%) of 
the white adults in the United States have antibodies to 
herpes simplex virus type 1. The occurrence of antibod- 
ies to herpes type 1 is higher in blacks. 


Viruses are different from bacteria. While bacteria 
are independent and can reproduce on their own, viruses 
cannot reproduce without the help of a cell. Viruses enter 
human cells and force them to make more virus. A 
human cell infected with herpes virus releases thousands 
of new viruses before it is killed. The cell death and 
resulting tissue damage causes the actual sores. The 
highest risk for spreading the virus is the time period 
beginning with the appearance of blisters and ending 
with scab formation. 
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Herpes virus can also infect a cell and instead of 
making the cell produce new viruses, it hides inside the 
cell and waits. Herpes virus hides in cells of the nervous 
system called “neurons.” This is called “latency.” A latent 
virus can wait inside neurons for days, months, or even 
years. At some future time, the virus “awakens” and 
causes the cell to produce thousands of new viruses 
which causes an active infection. Sometimes an active 
infection occurs without visible sores. Therefore, an 
infected person can spread herpes virus to other people 
even in the absence of sores. 


This process of latency and active infection is best 
understood by considering the genital sore cycle. An 
active infection is obvious because sores are present. The 
first infection is called the “primary” infection. This 
active infection is then controlled by the body’s immune 
system and the sores heal. In between active infections, 
the virus is latent. At some point in the future latent 
viruses become activated and once again cause sores. 
These are called “recurrent infections” or “outbreaks.” 
Genital sores caused by herpes type | recur much less 
frequently than sores caused by herpes type 2. 


Although it is unknown what triggers latent viruses 
to activate, several conditions seem to bring on infec- 
tions. These include illness, tiredness, exposure to sun- 
light, menstruation, skin damage, food allergy and hot or 
cold temperatures. Although many people believe that 
stress can bring on their genital herpes outbreaks, there 
is no scientific evidence that there is a link between 
stress and recurrences. However, at least one clinical 
study has shown a connection between how well people 
cope with stress and their belief that stress and recurrent 
infections are linked. 


Newborn babies who are infected with herpes virus 
experience a very severe, and possibly fatal disease. This 
is called “neonatal herpes infection.” In the United 
States, one in 3,000-5,000 babies born will be infected 
with herpes virus. Babies can become infected during 
passage through the birth canal, but can become infected 
during the pregnancy if the membranes rupture early. 
Doctors will perform a Cesarean section on women who 
go into labor with active genital herpes. 


Causes and symptoms 


While anyone can be infected by herpes virus, not 
everyone will show symptoms. Risk factors for genital 
herpes include: early age at first sexual activity, multiple 
sexual partners, and a medical history of other sexually- 
transmitted diseases. 


Most patients with genital herpes experience a pro- 
drome (symptoms of oncoming disease) of pain, burn- 
ing, itching, or tingling at the site where blisters will 
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form. This prodrome stage may last anywhere from a few 
hours, to one to two days. The herpes infection prodrome 
can occur for both the primary infection and recurrent 
infections. The prodrome for recurrent infections may be 
severe and cause a severe burning or stabbing pain in the 
genital area, legs, or buttocks. 


Primary genital herpes 


The first symptoms of herpes usually occur within 
two to seven days after contact with an infected person 
but may take up to two weeks. Symptoms of the primary 
infection are usually more severe than those of recurrent 
infections. For up to 70% of the patients, the primary 
infection causes symptoms which affect the whole body 
(called “constitutional symptoms”) including tiredness, 
headache, fever, chills, muscle aches, loss of appetite, as 
well as painful, swollen lymph nodes in the groin. These 
symptoms are greatest during the first three to four days 
of the infection and disappear within one week. The pri- 
mary infection is more severe in women than in men. 


Following the prodrome come the herpes blisters, 
which are similar on men and women. First, small red 
bumps appear. These bumps quickly become fluid-filled 
blisters. In dry areas, the blisters become filled with pus 
and take on a white to gray appearance, become covered 
with a scab, and heal within two to three weeks. In moist 
areas, the fluid-filled blisters burst and form painful 
ulcers which drain before healing. New blisters may 
appear over a period of one week or longer and may join 
together to form very large ulcers. The pain is relieved 
within two weeks and the blisters and ulcers heal without 
scarring by three to four weeks. 


Women can experience a very severe and painful 
primary infection. Herpes blisters first appear on the 
labia majora (outer lips), labia minora (inner lips), and 
entrance to the vagina. Blisters often appear on the cli- 
toris, at the urinary opening, around the anal opening, 
and on the buttocks and thighs. In addition, women may 
get herpes blisters on the lips, breasts, fingers, and eyes. 
The vagina and cervix are almost always involved which 
causes a watery discharge. Other symptoms that occur in 
women are: painful or difficult urination (83%), swelling 
of the urinary tube (85%), meningitis (36%), and throat 
infection (13%). Most women develop painful, swollen 
lymph nodes (lymphadenopathy) in the groin and pelvis. 
About one in ten women get a vaginal yeast infection as 
a complication of the primary herpes infection. 


In men, the herpes blisters usually form on the penis 
but can also appear on the scrotum, thighs, and buttocks. 
Fewer than half of the men with primary herpes experi- 
ence the constitutional symptoms. Thirty percent to 40% 
of men have a discharge from the urinary tube. Some 
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Female cervix covered with herpes lesions (Photo 
Researchers. Reproduced by permission.) 


men develop painful swollen lymph nodes (lym- 
phadenopathy) in the groin and pelvis. Although less fre- 
quently than women, men too may experience painful or 
difficult urination (44%), swelling of the urinary tube 
(27%), meningitis (13%), and throat infection (7%). 


Recurrent genital herpes 


One or more outbreaks of genital herpes per year 
occur in 60-90% of those infected with herpes virus. 
About 40% of the persons infected with herpes simplex 
virus type 2 will experience six or more outbreaks each 
year. Genital herpes recurrences are less severe than the 
primary infection; however, women still experience more 
severe symptoms and pain than men. Constitutional 
symptoms are not usually present. Blisters will appear at 
the same sites during each outbreak. Usually there are 
fewer blisters, less pain, and the time period from the 
beginning of symptoms to healing is shorter than the pri- 
mary infection. One out of every four women experience 
painful or difficult urination during recurrent infection. 
Both men and women may develop lymphadenopathy. 


Diagnosis 


Because genital herpes is so common, it is diag- 
nosed primarily by symptoms. It can be diagnosed and 
treated by the family doctor, dermatologists (doctors who 
specialize in skin diseases), urologists (doctors who spe- 
cialize in the urinary tract diseases of men and women 
and the genital organs of men), gynecologists (doctors 
who specialize in the diseases of women’s genital 
organs) and infectious disease specialists. The diagnosis 
and treatment of this infectious disease should be cov- 
ered by most insurance providers. 


Laboratory tests may be performed to look for the 
virus. Because healing sores do not shed much virus, a 
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A close-up view of a man’s penis with a blister (center of 
image) caused by the herpes simplex virus. (Photograph by 
Dr. P. Marazzi, Custom Medical Stock Photo. Reproduced by 
permission.) 


sample from an open sore would be taken for viral cul- 
ture. A sterile cotton swab would be wiped over open 
sores and the sample used to infect human cells in culture. 
Cells which are killed by herpes virus have a certain 
appearance under microscopic examination. The results 
of this test are available within two to ten days. Other 
areas which may be sampled, depending upon the disease 
symptoms in a particular patient, include the urinary tract, 
vagina, cervix, throat, eye tissues, and cerebrospinal fluid. 


Direct staining and microscopic examination of the 
lesion sample may also be used. A blood test may be per- 
formed to see if the patient has antibodies to herpes 
virus. The results of blood testing are available within 
one day. The disadvantage of this blood test is that it usu- 
ally does not distinguish between herpes type 1 and 2, 
and only determines that the patient has had a herpes 
infection at some point in his or her life. Therefore, the 
viral culture test must be performed to be absolutely cer- 
tain that the sores are caused by herpes virus. 


Because genital sores can be symptoms of many 
other diseases, the doctor must determine the exact cause 
of the sores. The above mentioned tests are performed to 
determine that herpes virus is causing the genital sores. 
Other diseases which may cause genital sores are 
syphilis, chancroid, lymphogranuloma venereum, 
granuloma inguinale, herpes zoster, erythema multi- 
form, Behcet’s syndrome, inflammatory bowel disease, 
contact dermatitis, candidiasis, and impetigo. 
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Because most newborns who are infected with her- 
pes virus were born to mothers who had no symptoms of 
infection it is important to check all newborn babies for 
symptoms. Any skin sore should be sampled to deter- 
mine if it is caused by herpes simplex. Babies should be 
checked for sores in their mouth and for signs of herpes 
infection in their eyes. 


Treatment 


There is no cure for herpes virus infections. There 
are antiviral drugs available which have some effect in 
lessening the symptoms and decreasing the length of her- 
pes outbreaks. There is evidence that some may also pre- 
vent future outbreaks. These antiviral drugs work by 
interfering with the replication of the viruses and are 
most effective when taken as early in the infection 
process as possible. For the best results, drug treatment 
should begin during the prodrome stage before blisters 
are visible. Depending on the length of the outbreak, 
drug treatment could continue for up to 10 days. 


Acyclovir (Zovirax) is the drug of choice for herpes 
infection and can be given intravenously, taken by mouth 
(orally), or applied directly to sores as an ointment. Acy- 
clovir has been in use for many years and only five out of 
100 patients experience side effects. Side effects of acy- 
clovir treatment include nausea, vomiting, itchy rash, and 
hives. Although acyclovir is the recommended drug for 
treating herpes infections, other drugs may be used 
including famciclovir (Famvir), valacyclovir (Valtrex), 
vidarabine (Vira-A), idoxuridine (Herplex Liquifilm, 
Stoxil), trifluorothymidine (Viroptic), and penciclovir 
(Denavir). 


Acyclovir is effective in treating both the primary 
infection and recurrent outbreaks. When taken intra- 
venously or orally, acyclovir reduces the healing time, 
virus shedding period, and duration of vesicles. The stan- 
dard oral dose of acyclovir for primary herpes is 200 mg 
five times daily or 400 mg three times daily for a period 
of 10 days. Recurrent herpes is treated with the same 
doses for a period of five days. Intravenous acyclovir is 
given to patients who require hospitalization because of 
severe primary infections or herpes complications such 
as aseptic meningitis or sacral ganglionitis (inflammation 
of nerve bundles). 


Patients with frequent outbreaks (greater than six to 
eight per year) may benefit from long term use of acy- 
clovir which is called “suppressive therapy.” Patients on 
suppressive therapy have longer periods between herpes 
outbreaks. The specific dosage used for suppression 
needs to be determined for each patient and should be 
reevaluated every few years. Alternatively, patients may 
use short term suppressive therapy to lessen the chance 
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of developing an active infection during special occa- 
sions such as weddings or holidays. 


There are several things that a patient may do to 
lessen the pain of genital sores. Wearing loose fitting 
clothing and cotton underwear is helpful. Removing 
clothing or wearing loose pajamas while at home may 
reduce pain. Soaking in a tub of warm water and using a 
blow dryer on the “cool” setting to dry the infected area 
is helpful. Putting an ice pack on the affected area for 10 
minutes, followed by five minutes off and then repeating 
this procedure may relieve pain. A zinc sulfate ointment 
may help to heal the sores. Application of a baking soda 
compress to sores may be soothing. 


Neonatal herpes 


Newborn babies with herpes virus infections are 
treated with intravenous acyclovir or vidarabine for 10 
days. These drugs have greatly reduced deaths and 
increased the number of babies who appear normal at one 
year of age. However, because neonatal herpes infection 
is so serious, even with treatment babies may not survive, 
or may suffer nervous system damage. Infected babies 
may be treated with long term suppressive therapy. 


Alternative treatment 


An imbalance in the amino acids lysine and arginine 
is thought to be one contributing factor in herpes virus 
outbreaks. A ratio of lysine to arginine that is in balance 
(that is more lysine than arginine is present) seems to help 
the immune system work optimally. Thus, a diet that is 
rich in lysine may help prevent recurrences of genital her- 
pes. Foods that contain high levels of lysine include most 
vegetables, legumes, fish, turkey, beef, lamb, cheese, and 
chicken. Patients may take 500 mg of lysine daily and 
increase to 1,000 mg three times a day during an out- 
break. Intake of the amino acid arginine should be 
reduced. Foods rich in arginine that should be avoided are 
chocolate, peanuts, almonds, and other nuts and seeds. 


Clinical experience indicates a connection between 
high stress and herpes outbreaks. Some patients respond 
well to stress reduction and relaxation techniques. Acu- 
pressure and massage may relieve tiredness and stress. 
Meditation, yoga, tai chi, and hypnotherapy can also 
help relieve stress and promote relaxation. 


Some herbs, including echinacea (Echinacea spp.) 
and garlic (Allium sativum), are believed to strengthen 
the body’s defenses against viral infections. Red marine 
algae (family Dumontiaceae), both taken internally and 
applied topically, is thought to be effective in treating 
herpes type I and type II infections. Other topical treat- 
ments may be helpful in inhibiting the growth of the her- 
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KEY TERMS 


Groin—The region of the body that lies between 
the abdomen and the thighs. 


Latent virus—A nonactive virus which is in a dor- 
mant state within a cell. Herpes virus is latent in 
cells of the nervous system. 


Prodrome—Symptoms which warn of the begin- 
ning of disease. The herpes prodrome consists of 
pain, burning, tingling, or itching at a site before 
blisters are visible. 


Recurrence—The return of an active herpes infec- 
tion following a period of latency. 


Ulcer—A painful, pus-draining, depression in the 
skin caused by an infection. 


pes virus, in minimizing the damage it causes, or in help- 
ing the sores heal. Zinc sulphate ointment seems to help 
sores heal and to fight recurrence. Lithium succinate 
ointment may interfere with viral replication. An oint- 
ment made with glycyrrhizinic acid, a component of 
licorice (Glycyrrhiza glabra), seems to inactivate the 
virus. Topical applications of vitamin E or tea tree oil 
(Melaleuca spp.) help dry up herpes sores. Specific com- 
binations of homeopathic remedies may also be helpful 
treatments for genital herpes. 


Prognosis 


Although physically and emotionally painful, geni- 
tal herpes is usually not a serious disease. The primary 
infection can be severe and may require hospitalization 
for treatment. Complications of the primary infection 
may involve the cervix, urinary system, anal opening, 
and the nervous system. Persons who have a decreased 
ability to produce an immune response to infection 
(called “immunocompromised”) due to disease or med- 
ication are at risk for a very severe, and possibly fatal, 
herpes infection. Even with antiviral treatment, neonatal 
herpes infections can be fatal or cause permanent ner- 
vous system damage. 


Prevention 


The only way to prevent genital herpes is to avoid 
contact with infected persons. This is not an easy solu- 
tion because many people aren’t aware that they are 
infected and can easily spread the virus to others. Avoid 
all sexual contact with an infected person during a herpes 
outbreak. Because herpes virus can be spread at any 
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Genital warts 


time, condom use is recommended to prevent the spread 
of virus to uninfected partners. As of early 1998 there 
were no herpes vaccines available, although new herpes 
vaccines are being tested in humans. 


Resources 


BOOKS 

Ebel, Charles. Managing Herpes: How to Live and Love With a 
Chronic STD. American Social Health Association, 1998. 

Sacks, Stephen L. The Truth About Herpes. Gordon Soules 
Book Publisher, 1997. 


PERIODICALS 
Murray, Michael T. “Natural Help for Herpes and Cold Sores.” 
Let’s Live, Apr. 1997: 68+. 


OTHER 
JAMA. 8 Apr. 1998 <http://pubs.ama-assn.org>. 
Mayo Clinic Online. 5 Mar. 1998 <http://www.mayohealth.org>. 


Belinda Rowland, PhD 


| Genital warts 


Definition 


Genital warts, which are also called condylomata 
acuminata or venereal warts, are growths in the genital 
area caused by a sexually transmitted papillomavirus. A 
papillomavirus is a virus that produces papillomas, or 
benign growths on the skin and mucous membranes. 


Description 


Genital warts are the most common sexually trans- 
mitted disease (STD) in the general population. It is esti- 
mated that 1% of sexually active people between the ages 
of 18 and 45 have genital warts; however, polymerase 
chain reaction (PCR) testing indicates that as many as 
40% of sexually active adults carry the human papillo- 
mavirus (HPV) that causes genital warts. 


Genital warts vary somewhat in appearance. They 
may be either flat or resemble raspberries or cauliflower 
in appearance. The warts begin as small red or pink 
growths and grow as large as four inches across, interfer- 
ing with intercourse and childbirth. The warts grow in 
the moist tissues of the genital areas. In women, they 
occur on the external genitals and on the walls of the 
vagina and cervix; in men, they develop in the urethra 
and on the shaft of the penis. The warts then spread to the 
area behind the genitals surrounding the anus. 


Risk factors for genital warts include: 
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Man with genital warts. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


e multiple sexual partners 

e infection with another STD 
* pregnancy 

e anal intercourse 

* poor personal hygiene 


e heavy perspiration 


Causes and symptoms 


There are about 80 types of human papillomavirus. 
Genital warts are caused by HPV types 1, 2, 6, 11, 16, 
and 18. HPV is transmitted by sexual contact. The incu- 
bation period varies from one to six months. 


The symptoms include bleeding, pain, and odor as 
well as the visible warts. 


Diagnosis 

The diagnosis is usually made by examining scrap- 
ings from the warts under a darkfield microscope. If the 
warts are caused by HPV, they will turn white when a 5% 
solution of white vinegar is added. If the warts reappear, 
the doctor may order a biopsy to rule out cancer. 


Treatment 


No treatment for genital warts is completely effective 
because therapy depends on destroying skin infected by the 
virus. There are no drugs that will kill the virus directly. 


Medications 


Genital warts were treated until recently with applica- 
tions of podophyllum resin, a corrosive substance that can- 
not be given to pregnant patients. A milder form of 
podophyllum, podofilox (Condylox), has been introduced. 
Women are also treated with 5-fluorouracil cream, 
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bichloroacetic acid, or trichloroacetic acid. All of these 
substances irritate the skin and require weeks of treatment. 


Genital warts can also be treated with injections of 
interferon. Interferon works best in combination with 
podofilox applications. 


Surgery 


Surgery may be necessary to remove warts blocking 
the patient’s vagina, urethra, or anus. Surgical techniques 
include the use of liquid nitrogen, electrosurgery, and 
laser surgery. 


Prognosis 


Genital warts are benign growths and are not cancer- 
ous by themselves. Repeated HPV infection in women, 
however, appears to increase the risk of later cervical 
cancer. Women infected with HPV types 16 and 18 
should have yearly cervical smears. Recurrence is com- 
mon with all present methods of treatment—including 
surgery—because HPV can remain latent in apparently 
normal surrounding skin. 


Prevention 


The only reliable method of prevention is sexual 
abstinence. The use of condoms minimizes but does not 
eliminate the risk of HPV transmission. The patient’s 
sexual contacts should be notified and examined. 


Resources 


BOOKS 

Berger, Timothy G. “Skin and Appendages.” In Current Med- 
ical Diagnosis and Treatment, 1996. 35th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1995. 

Curry, Stephen L., and David L. Barclay. “Benign Disorders of 
the Vulva & Vagina.” In Current Obstetric & Gynecologic 
Diagnosis & Treatment, ed. Alan H. DeCherney and Mar- 
tin L. Pernoll. Norwalk, CT: Appleton & Lange, 1994. 

Edwards, Libby. “Condylomata Acuminata.” In Conn’s Cur- 
rent Therapy, 1996, ed. Robert E. Rakel. Philadelphia: W. 
B. Saunders Co., 1996. 

Foster, David C. “Vulvar and Vaginal Disease.” In Current 
Diagnosis. Vol. 9. Ed. Rex B. Conn, et al. Philadelphia: W. 
B. Saunders Co., 1997. 

“Genital Warts.” In Professional Guide to Diseases, ed. Stanley 
Loeb, et al. Springhouse, PA: Springhouse Corporation, 
1991. 

Hunt, Thomas K., and Reid V. Mueller. “Inflammation, Infec- 
tion, & Antibiotics.” In Current Surgical Diagnosis and 
Treatment. 10th ed. Ed. Lawrence W. Way. Stamford: 
Appleton & Lange, 1994. 

MacKay, H. Trent. “Gynecology.” In Current Medical Diagno- 
sis and Treatment, 1998. 37th ed. Ed. Stephen McPhee, et 
al. Stamford: Appleton & Lange, 1997. 
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KEY TERMS 


Condylomata acuminata—Another name for geni- 
tal warts. 


Papilloma—A benign growth on the skin or mucous 
membrane. Viruses that cause these growths are 
called human papillomaviruses (HPVs). 


Podophyllum resin—A medication derived from 
the May apple or mandrake and used to treat geni- 
tal warts. 


“Podophyllum Resin.” In Nurses Drug Guide 1995, ed. Billie 
Ann Wilson, et al. Norwalk, CT: Appleton & Lange, 1995. 

“Sexually Transmitted Diseases: Genital Warts.” In The Merck 
Manual of Diagnosis and Therapy. 16th ed. Ed. Robert 
Berkow. Rahway, NJ: Merck Research Laboratories, 1992. 

Tyring, Stephen K. “Viral Diseases of the Skin.” In Conn’s 
Current Therapy, 1996, ed. Robert E. Rakel. Philadelphia: 
W. B. Saunders Co., 1996. 


Rebecca J. Frey 


Gentamicin see Aminoglycosides 
German measles see Rubella 


i Gestalt therapy 


Definition 


Gestalt therapy is a humanistic therapy technique 
that focuses on gaining an awareness of emotions and 
behaviors in the present rather than in the past. The thera- 
pist does not interpret experiences for the patient. 
Instead, the therapist and patient work together to help 
the patient understand him/herself. This type of therapy 
focuses on experiencing the present situation rather than 
talking about what occurred in the past. Patients are 
encouraged to become aware of immediate needs, meet 
them, and let them recede into the background. The well- 
adjusted person is seen as someone who has a constant 
flow of needs and is able to satisfy those needs. 


Purpose 


In Gestalt therapy (from the German word meaning 
form), the major goal is self-awareness. Patients work on 
uncovering and resolving interpersonal issues during 
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Gestalt therapy 


therapy. Unresolved issues are unable to fade into the 
background of consciousness because the needs they rep- 
resent are never met. In Gestalt therapy, the goal is to dis- 
cover people connected with a patient’s unresolved 
issues and try to engage those people (or images of those 
people) in interactions that can lead to a resolution. 
Gestalt therapy is most useful for patients open to work- 
ing on self-awareness. 


Precautions 


The choice of a therapist is crucial. Some people 
who call themselves “therapists” have limited training in 
Gestalt therapy. It is important that the therapist be a 
licensed mental health professional. Additionally, some 
individuals may not be able to tolerate the intensity of 
this type of therapy. 


Description 


Gestalt therapy has developed into a form of therapy 
that emphasizes medium to large groups, although many 
Gestalt techniques can be used in one-on-one therapy. 
Gestalt therapy probably has a greater range of formats 
than any other therapy technique. It is practiced in indi- 
vidual, couples, and family therapies, as well as in thera- 
py with children. 


Ideally, the patient identifies current sensations and 
emotions, particularly ones that are painful or disruptive. 
Patients are confronted with their unconscious feelings 
and needs, and are assisted to accept and assert those 
repressed parts of themselves. 


The most powerful techniques involve role-play- 
ing. For example, the patient talks to an empty chair as 
they imagine that a person associated with an unre- 
solved issue is sitting in the chair. As the patient talks 
to the “person” in the chair, the patient imagines that 
the person responds to the expressed feelings. 
Although this technique may sound artificial and might 
make some people feel self-conscious, it can be a pow- 
erful way to approach buried feelings and gain new 
insight into them. 


Sometimes patients use battacca bats, padded sticks 
that can be used to hit chairs or sofas. Using a battacca 
bat can help a patient safely express anger. A patient may 
also experience a Gestalt therapy marathon, where the 
participants and one or more facilitators have nonstop 
group therapy over a weekend. The effects of the 
intense emotion and the lack of sleep can eliminate many 
psychological defenses and allow significant progress to 
be made in a short time. This is true only if the patient 
has adequate psychological strength for a marathon and 
is carefully monitored by the therapist. 
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Preparation 


Gestalt therapy begins with the first contact. There is 
no separate diagnostic or assessment period. Instead, 
assessment and screening are done as part of the ongoing 
relationship between patient and therapist. This assess- 
ment includes determining the patient’s willingness and 
support for work using Gestalt methods, as well as deter- 
mining the compatibility between the patient and the 
therapist. Unfortunately, some “encounter groups” led by 
poorly trained individuals do not provide adequate pre- 
therapy screening and assessment. 


Aftercare 


Sessions are usually held once a week. Frequency of 
sessions held is based on how long the patient can go 
between sessions without losing the momentum from the 
previous session. Patients and therapists discuss when to 
start sessions, when to stop sessions, and what kind of 
activities to use during a session. However, the patient is 
encouraged and required to make choices. 


Risks 


Disturbed people with severe mental illness may not 
be suitable candidates for Gestalt therapy. Facilities that 
provide Gestalt therapy and train Gestalt therapists vary. 
Since there are no national standards for these Gestalt 
facilities, there are no set national standards for Gestalt 
therapy or Gestalt therapists. 


Normal results 


Scientific documentation on the effectiveness of 
Gestalt therapy is limited. Evidence suggests that this 
type of therapy may not be reliably effective. 


Abnormal results 


This approach can be anti-intellectual and can dis- 
count thoughts, thought patterns, and beliefs. In the 
hands of an ineffective therapist, Gestalt procedures can 
become a series of mechanical exercises, allowing the 
therapist as a person to stay hidden. Moreover, there is a 
potential for the therapist to manipulate the patient with 
powerful techniques, especially in therapy marathons 
where fatigue may make a patient vulnerable. 


Resources 


BOOKS 
Ellis, Willis D. A Source Book of Gestalt Psychology. New 
York: Routledge & Gegan Paul, 1969. 
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Kendall, Philip C., and Julian D. Norton-Ford. Clinical Psy- 
chology: Scientific and Professional Dimensions. New 
York: John Wiley & Sons, 1982. 

Kohler, Wolfgang Gestalt Psychology. New York: Liveright 
Publishing Corporation, 1947. 

Pursglove, Paul David. Recognitions in Gestalt Therapy. New 
York: Funk & Wagnalls, 1968. 
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www.aagt.org>. 


David James Doermann 


fl Gestational diabetes 


Definition 


Gestational diabetes is a condition that occurs dur- 
ing pregnancy. Like other forms of diabetes, gestational 
diabetes involves a defect in the way the body processes 
and uses sugars (glucose) in the diet. Gestational dia- 
betes, however, has a number of characteristics that are 
different from other forms of diabetes. 


Description 


Glucose is a form of sugar that is present in many 
foods, including sweets, potatoes, pasta, and breads. The 
body uses glucose to provide energy. It is stored in the 
liver, muscles, and fatty tissue. The pancreas produces a 
hormone (a chemical produced in one part of the body, 
which travels to another part of the body in order to exert 
its effect) called insulin. Insulin is required to allow glu- 
cose to enter the liver, muscles, and fatty tissues, thus 
reducing the amount of glucose in the blood. In diabetes, 
blood levels of glucose remain abnormally high. In many 
forms of diabetes, this is because the pancreas does not 
produce enough insulin. 


In gestational diabetes, the pancreas is not at fault. 
Instead, the problem is in the placenta. During pregnancy, 
the placenta provides the baby with nourishment. It also 
produces a number of hormones that interfere with the 
body’s usual response to insulin. This condition is 
referred to as “insulin resistance.” Most pregnant women 
do not suffer from gestational diabetes, because the pan- 
creas works to produce extra quantities of insulin in order 
to compensate for insulin resistance. However, when a 
woman’s pancreas cannot produce enough extra insulin, 
blood levels of glucose stay abnormally high, and the 
woman is considered to have gestational diabetes. 
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About 1-3% of all pregnant women develop gesta- 
tional diabetes. Women at risk for gestational diabetes 
include those who: 


e are overweight 
e have a family history of diabetes 
e have previously given birth to a very large, heavy baby 


e have previously had a baby who was stillborn, or born 
with a birth defect 


e have an excess amount of amniotic fluid (the cushion- 
ing fluid within the uterus that surrounds the develop- 
ing fetus) 

e are over 25 years of age 


e belong to an ethnic group known to experience higher 
rates of gestational diabetes (in the United States, these 
groups include Mexican-Americans, American Indians, 
African-Americans, as well as individuals from Asia, 
India, or the Pacific Islands) 


e have a previous history of gestational diabetes during a 
pregnancy 


Causes and symptoms 


Most women with gestational diabetes have no recog- 
nizable symptoms. However, leaving gestational diabetes 
undiagnosed and untreated is risky to the developing fetus. 
Left untreated, a diabetic mother’s blood sugar levels will 
be consistently high. This sugar will cross the placenta and 
pour into the baby’s system through the umbilical cord. 
The unborn baby’s pancreas will respond to this high level 
of sugar by constantly putting out large amounts of 
insulin. The insulin will allow the fetus’s cells to take in 
glucose, where it will be converted to fat and stored. A 
baby who has been exposed to constantly high levels of 
sugar throughout pregnancy will be abnormally large. 
Such a baby will often grow so large that he or she cannot 
be born through the vagina, but will instead need to be 
born through a surgical procedure (cesarean section). 


Furthermore, when the baby is born, the baby will 
still have an abnormally large amount of insulin circulat- 
ing. After birth, when the mother and baby are no longer 
attached to each other via the placenta and umbilical 
cord, the baby will no longer be receiving the mother’s 
high level of sugar. The baby’s high level of insulin, how- 
ever, will very quickly use up the glucose circulating in 
the baby’s bloodstream. The baby is then at risk for hav- 
ing a dangerously low level of blood glucose (a condition 
called hypoglycemia). 


Diagnosis 
Since gestational diabetes most often exists with no 


symptoms detectable by the patient, and since its existence 
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Gestational diabetes 


KEY TERMS 


Glucose—A form of sugar. The final product of the 
breakdown of carbohydrates (starches). 


Insulin—A hormone produced by the pancreas 
that is central to the processing of sugars and car- 
bohydrates in the diet. 


Placenta—An organ that is attached to the inside 
wall of the mother’s uterus and to the fetus via the 
umbilical cord. The placenta allows oxygen and 
nutrients from the mother’s bloodstream to pass 
into the unborn baby. 


puts the developing baby at considerable risk, screening 
for the disorder is a routine part of pregnancy care. This 
screening is usually done between the 24th and 28th week 
of pregnancy. By this point in the pregnancy, the placental 
hormones have reached a sufficient level to cause insulin 
resistance. Screening for gestational diabetes involves the 
pregnant woman drinking a special solution that contains 
exactly 50 grams of glucose. An hour later, the woman’s 
blood is drawn and tested for its glucose level. A level less 
than 140 mg/dl is considered normal. 


When the screening glucose level is over 140 mg/dl, 
a special three-hour glucose tolerance test is performed. 
This involves following a special diet for three days prior 
to the test. This diet is set-up to contain at least 150 grams 
of carbohydrate each day. Just before the test, the patient 
is instructed to eat and drink nothing (except water) for 
10-14 hours. A blood sample is then tested to determine 
the fasting glucose level. The patient then drinks a special 
solution containing exactly 100 grams of glucose, and her 
blood is tested every hour for the next three hours. If two 
or more of these levels are elevated over normal, then the 
patient is considered to have gestational diabetes. 


Treatment 


Treatment for gestational diabetes will depend on the 
severity of the diabetes. Mild forms can be treated with 
diet (decreasing the intake of sugars and fats, in particu- 
lar). Many women are put on strict, detailed diets, and are 
asked to stay within a certain range of calorie intake. 
Exercise is sometimes used to keep blood sugar levels 
lower. Patients are often asked to regularly measure their 
blood sugar. This is done by poking a finger with a needle 
called a lancet, putting a drop of blood on a special type of 
paper, and feeding the paper into a meter which analyzes 
and reports the blood sugar level. When diet and exercise 
do not keep blood glucose levels within an acceptable 
range, a patient may need to take regular shots of insulin. 
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Many babies born to women with gestational dia- 
betes are large enough to cause more difficult deliveries, 
and they may require the use of forceps, suction, or 
cesarean section. Once the baby is born, it is important to 
carefully monitor its blood glucose levels. These levels 
may drop sharply and dangerously once the baby is no 
longer receiving large quantities of sugar from the moth- 
er. When this occurs, it is easily resolved by giving the 
baby glucose. 


Prognosis 


Prognosis for women with gestational diabetes, and 
their babies, is generally good. Almost all such women 
stop being diabetic after the birth of their baby. However, 
some research has shown that nearly 50% of these 
women will develop a permanent form of diabetes within 
15 years. The child of a mother with gestational diabetes 
has a greater-than-normal chance of developing diabetes 
sometime in adulthood, also. A woman who has had ges- 
tational diabetes during one pregnancy has about a 66% 
chance of having it again during any subsequent preg- 
nancies. Women who had gestational diabetes usually are 
tested for diabetes at the post-partum checkup or after 
stopping breastfeeding. 


Prevention 


There is no known way to actually prevent diabetes, 
particularly since gestational diabetes is due to the 
effects of normal hormones of pregnancy. However, the 
effects of insulin resistance can be best handled through 
careful attention to diet, avoiding becoming overweight 
throughout life, and participating in reasonable exercise. 


Resources 


BOOKS 

Ferris, Thomas F. “Gestational Diabetes.” In Harrison’s Princi- 
ples of Internal Medicine, ed. Anthony S. Fauci, et al. 
New York: McGraw-Hill, 1997. 

Lowe, Ernest, and Gary Arsham. Diabetes: A Guide to Living 
Well. Minneapolis: Chronimed Publishing, 1997. 


PERIODICALS 
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cast 50, no.12 (Dec. 1997): 20+. 

Morrison, John C. “Prediction of Continued Glucose Intoler- 
ance in Women with Gestational Diabetes.” Clinical Dia- 
betes 14, no. 6 (Nov./Dec. 1996): 156. 

Pasui, Kristine and Kay F. McFarland. “Management of Dia- 
betes in Pregnancy.” American Family Physician 55, no.8 
(June 1997): 2731+. 

Weller, Kenneth A. “Diagnosis and Management of Gestational 
Diabetes.” American Family Physician 53, no. 6 (1 May 
1996): 2053+. 
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ORGANIZATIONS 

American Diabetes Association. 1701 North Beauregard Street, 
Alexandria, VA 22311. (800) 342-2383. <http://www. 
diabetes.org>. 


Rosalyn Carson-DeWitt, MD 


I GI bleeding studies 


Definition 


GI bleeding studies uses radioactive materials in the 
investigation of bleeding from the gastrointestinal (GI) 
tract. These studies go under various names such as “GI 
bleeding scans” or “Tagged red blood cell scans.” They 
are performed and interpreted by radiologists (physicians 
who specialize in diagnosis and treatment of diseases by 
means of x rays or related substances). 


Purpose 


These studies are designed to find the source of blood 
loss from the GI tract; that is the stomach, small bowel, or 
colon. They work best when bleeding is either too slow, 
intermittent, or too rapid to be identified by other means, 
such as endoscopy, upper GI series, or barium enema. 


They are particularly useful when other methods 
have not been able to determine the site or cause of 
bleeding. 


Precautions 


Because of the use of radioactive materials, these 
studies are best avoided in pregnant patients. Another 
important relates to the interpretation of these tests, 
whether normal or abnormal. Since these studies are far 
from perfect, they can only be used as “guides” as to the 
cause or site of bleeding. In most instances, further stud- 
ies must be performed to confirm their findings. 


Description 


Bleeding scans are based on the accumulation of 
radioactive material as it exits from the vessels during a 
bleeding episode. Blood is first withdrawn from the 
patient. Then, the blood, along with a radioactive sub- 
stance is injected into a vein and over several hours scans 
measuring radioactivity are performed. The studies were 
initially reported to be very sensitive and accurate; how- 
ever, critical evaluation of these tests have shown them to 
be less accurate than originally believed. 
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A clay model of the human digestive system. (Custom Med- 
ical Stock Photo. Reproduced by permission.) 


Preparation 


No preparation is needed for these tests. They are 
often done on an “emergency” basis. 


Aftercare 


No special care is needed after the exam. 


Risks 


Bleeding scans are free of any risks or side-effects, 
aside from the fact that they should best be avoided in 
pregnancy. 


Normal results 


A normal exam would fail to show any evidence of 
accumulation of radioactive material on the scan. How- 
ever, scans may be normal in as many as 70% of patients 
who later turn out to have significant causes of bleeding. 
This is known as a false-negative result. A patient must 
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Giardiasis 


KEY TERMS 


Endoscope, Endoscopy—An endoscope as used in 
the field of gastroenterology is a thin flexible tube 
which uses a lens or miniature camera to view 
various areas of the gastrointestinal tract. The per- 
formance of an exam using an endoscope is 
referred by the general term endoscopy. Diagnosis 
through biopsies or other means and therapeutic 
procedures can be done with these instruments. 


be bleeding at the same time the scan is performed for it 
to be seen. Therefore, not finding evidence of a bleeding 
source during the study, can be misleading. 


Abnormal results 


The accumulation of radioactive material indicating 
a “leakage” of blood from the vessels is abnormal. The 
scan gives a rough, though not exact, guide as to the 
location of the bleeding. It can tell where the bleeding 
may be, but usually not the cause. Thus, extreme caution 
and skill is needed in interpreting these scans, and deci- 
sions involving surgery or other treatment should await 
more definitive tests. 


Resources 


BOOKS 

Lane, Loren. “Radionuclide Scanning.” In Sleisenger & Ford- 
tran’s Gastrointestinal and Liver Disease, ed. Mark Feld- 
man, et al. Philadelphia: W. B. Saunders Co., 1997. 


PERIODICALS 

Mujica, Victor R. and Barkin, Jamie S. “Occult Gastrointesti- 
nal Bleeding.” Gastrointestinal Endoscopy Clinics of 
North America (Oct. 1996): 833-845 

Shapiro, Marcelle J. “Radionuclide Scans.” Gastroenterology 
Clinics of North America (Mar. 1994): 125-128 


David Kaminstein, MD 


Giant-cell arteritis see Temporal arteritis 


i Giardiasis 


Definition 


Giardiasis is a common intestinal infection spread 
by eating contaminated food, drinking contaminated 
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water, or through direct contact with the organism that 
causes the disease, Giardia lamblia. Giardiasis is found 
throughout the world and is a common cause of trav- 
eller’s diarrhea. In the United States it is a growing 
problem, especially among children in childcare centers. 


Description 


Giardia is one of the most common intestinal para- 
sites in the world, infecting as much as 20% of the entire 
population of the earth. It is common in overcrowded 
developing countries with poor sanitation and a lack of 
clean water. Recent tests have found Giardia in 7% of all 
stool samples tested nationwide, indicating that this dis- 
ease is much more widespread than was originally 
believed. It has been found not only in humans, but also 
in wild and domestic animals. 


Giardiasis is becoming a growing problem in the 
United States, where it affects three times more children 
than adults. In recent years, giardiasis outbreaks have 
been common among people in schools or daycare cen- 
ters and at catered affairs and large public picnic areas. 
Children can easily pass on the infection by touching 
contaminated toys, changing tables, utensils, or their own 
feces, and then touching other people. For this reason, 
infection spreads quickly through a daycare center or 
institution for the developmentally disabled. 


Unfiltered streams or lakes that may be contaminated 
by human or animal wastes are a common source of 
infection. Outbreaks can occur among campers and hikers 
who drink untreated water from mountain streams. While 
20 million Americans drink unfiltered city water from 
streams or rivers, giardiasis outbreaks from tainted city 
water have been rare. Most of these problems have 
occurred not due to the absence of filters, but because of 
malfunctions in city water treatment plants, such as a tem- 
porary drop in chlorine levels. It is possible to become 
infected in a public swimming pool, however, since Giar- 
dia can survive in chlorinated water for about 15 minutes. 
During that time, it is possible for an individual to swal- 
low contaminated pool water and become infected. 


Causes and symptoms 


Giardiasis is spread by food or water contaminated by 
the Giardia lamblia protozoan organism found in the 
human intestinal tract and feces. When the cysts are ingest- 
ed, the stomach acid degrades the cysts and releases the 
active parasite into the body. Once within the body, the par- 
asites cling to the lining of the small intestine, reproduce, 
and are swept into the fecal stream. As the liquid content of 
the bowel dries up, the parasites form cysts, which are then 
passed in the feces. Once excreted, the cysts can survive in 
water for more than three months. The parasite is spread 
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further by direct fecal-oral contamination, such as can 
occur if food is prepared without adequate hand-washing, 
or by ingesting the cysts in water or food. 


Giardiasis is not fatal, and about two-thirds of 
infected people exhibit no symptoms. Symptoms will not 
occur until between one and two weeks after infection. 
When present, symptoms include explosive, watery diar- 
rhea that can last for a week or more and, in chronic 
cases, may persist for months. Because the infection 
interferes with the body’s ability to absorb fats from the 
intestinal tract, the stool is filled with fat. Other symp- 
toms include foul-smelling and greasy feces, stomach 
pains, gas and bloating, loss of appetite, nausea and 
vomiting. In cases in which the infection becomeschron- 
ic, lasting for months or years, symptoms might include 
poor digestion, problems digesting milk, intermittent 
diarrhea, fatigue, weakness, and significant weight loss. 


Diagnosis 

Diagnosis can be difficult because it can be easy to 
overlook the presence of the giardia cysts during a routine 
inspection of a stool specimen. In the past, the condition 
has been diagnosed by examining three stool samples for 
the presence of the parasites. However, because the 
organism is shed in some stool samples and not others, 
the infection may not be discovered using this method. 


A newer, more accurate method of diagnosing the 
condition is the enzyme-linked immunosorbent assay 
(ELISA) that detects cysts and antigen in stool, and is 
approximately 90% accurate. While slightly more expen- 
sive, it only needs to be done once and is therefore less 
expensive overall than the earlier test. 


Treatment 


Acute giardiasis can usually be allowed to run its 
natural course and tends to clear up on its own. Antibi- 
otics are helpful, however, in easing symptoms and pre- 
venting the spread of infection. Medications include 
metronidazole, furazolidone and paromomycin. Healthy 
carriers with no symptoms do not need antibiotic treat- 
ment. If treatment should fail, the patient should wait two 
weeks and repeat the drug course. Anyone with an 
impaired immune system (immunocompromised), such 
as a person with AIDS, may need to be treated with a 
combination of medications. 


Prognosis 


Giardiasis is rarely fatal, and when treated promptly, 
antibiotics usually cure the infection. While most people 
respond quickly to treatment, some have lingering symp- 
toms and suffer with diarrhea and cramps for long peri- 
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Giardia Lamblia 


Infection with the protozoon Giardia lamblia, shown above, 
causes diarrhea in humans. (I/l/ustration by Electronic Illustra- 
tors Group). 


ods, losing weight and not growing well. Those most at- 
risk for a course like this are the elderly, people with a 
weakened immune system, malnourished children, and 
anyone with low stomach acid. 


Prevention 


The best way to avoid giardiasis is to avoid drinking 
untreated surface water, especially from mountain 
streams. The condition also can be minimized by practic- 
ing the following preventive measures: 


¢ thoroughly washing hands before handling food 
* maintaining good personal cleanliness 
e boiling any untreated water for at least three minutes 
* properly disposing of fecal material 

Children with severe diarrhea (and others who are 
unable to control their bowel habits) should be kept at 
home until the stool returns to normal. If an outbreak 
occurs in a daycare center, the director should notify the 
local health department. Some local health departments 
require a follow-up stool testing to confirm that the per- 


son is no longer contagious. People not in high-risk set- 
tings can return to their routine activities after recovery. 


Resources 


BOOKS 
Infectious Disease. Ed. Barbara A. Bannister, et al. Oxford, 
England: Blackwell Scientific, Inc., 1996. 
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KEY TERMS 


Antibody—A specific protein produced by the 
immune system in response to a specific foreign 
protein or particle called an antigen. 


Antigen—A substance (usually a protein) identi- 
fied as foreign by the body’s immune system, trig- 
gering the release of antibodies as part of the 
body’s defense mechanism. 


Enzyme-linked immunosorbent assay (ELISA)—A 
laboratory technique used to detect specific anti- 
gens or antibodies. It can be used to diagnose giar- 
diasis. 

Giardia lamblia—A type of protozoa with a whip- 
like tail that infects the human intestinal tract, 
causing giardiasis. The protozoa will not spread to 
other parts of the body. 


Immunocompromised—A state in which the 
immune system is suppressed or not functioning 


properly. 
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Carol A. Turkington 


Giardia lamblia infection see Giardiasis 
Gigantism see Acromegaly and gigantism 
Gilchrist’s disease see Blastomycosis 


Gilles de la Tourette’s syndrome see 
Tourette syndrome 


Gingivitis see Periodontal disease 


l Ginkgo biloba 


Definition 


Ginkgo biloba, known as the maidenhair tree, is one 
of the oldest trees on Earth, once part of the flora of the 
Mesozoic period. The ginkgo tree is the only surviving 
species of the Ginkgoaceae family. This ancient decidu- 
ous tree may live for thousands of years. Ginkgo is 
indigenous to China, Japan, and Korea, but also thrived 
in North America and Europe prior to the Ice Age. This 
drastic climate change destroyed the wild ginkgo tree 
throughout much of the world. In China, ginkgo was cul- 
tivated in temple gardens as a sacred tree known as bai 
gou, thus assuring its survival there for over 200 million 
years. Ginkgo fossils found from the Permian period are 
identical to the living tree, which is sometimes called a 
living fossil. 


Description 


Ginkgo trees may grow to 122 ft (37.2 m) tall and 
measure 4 ft (1.2 m) in girth. The female trees have a 
somewhat pointed shape at the top, like a pyramid. The 
male trees are broader at the crown. The bark of the orna- 
mental ginkgo tree is rough and fissured and may be an 
ash to dark-brown in color. Distinctive, fan-shaped leaves 
with long stalks emerge from a sheath on the stem. 
Leaves are bright green in spring and summer, and turn to 
golden yellow in the fall. Ginkgo trees may take as long 
as 30 years to flower. Ginkgo is dioecious, with male and 
female flowers blooming on separate trees. Blossoms 
grow singly from the axils of the leaf. The female flowers 
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appear at the end of a leafless branch. The yellow, plum- 
shaped fruits develop an unpleasant scent as they ripen. 
They contain an edible inner seed that is available in 
Asian country marketplaces. Ginkgo’s longevity may be 
due, in part, to its remarkable resistance to disease, pollu- 
tion, and insect damage. Ginkgo trees are part of the land- 
scape plan in many urban areas throughout the world. 
Millions of ginkgo trees, grown for harvest of the medici- 
nal leaves, are raised on plantations in the United States, 
France, South Korea, and Japan, and are exported to 
Europe for pharmaceutical processing. 


Purpose 


Ginkgo leaves, fresh or dry, and seeds, separated 
from the outer layer of the fruit, are used medicinally. 
Ginkgo has remarkable healing virtues that have been 
recorded as far back as 2800 B.c. in the oldest Chinese 
materia medica. Ginkgo seeds were traditionally served 
to guests along with alcohol drinks in Japan. An enzyme 
present in the ginkgo seed has been shown in clinical 
research to speed up alcohol metabolism in the body, 
underscoring the wisdom of this folk custom. The leaf 
extract has been used in Asia for thousands of years to 
treat allergies, asthma, and bronchitis. It is also valued 
in Chinese medicine as a heart tonic, helpful in the treat- 
ment of cardiac arrhythmia. Ginkgo was first introduced 
to Europe in 1730, and to North America in 1784 where 
it was planted as an exotic garden ornamental near 
Philadelphia. Ginkgo medicinal extracts are the primary 
prescription medicines used in France and Germany. 


Ginkgo acts to increase blood flow throughout the 
body, particularly cerebral blood flow. It acts as a circu- 
latory system tonic, stimulating greater tone in the 
venous system. The herb is a useful and proven remedy 
for numerous diseases caused by restricted blood flow. 
European physicians prescribe the extract for treatment 
of Raynaud’s disease, a condition of impaired circula- 
tion to the fingers. It is also recommended to treat inter- 
mittent claudication, a circulatory condition that results 
in painful cramping of the calf muscles in the leg and 
impairs the ability to walk. German herbalists recom- 
mend ingesting the extract for treatment of leg ulcers, 
and large doses are used to treat varicose veins. Ginkgo 
is widely recommended in Europe for the treatment of 
stroke. The dried leaf extract may also act to prevent 
hemmorrhagic stroke by strengthening the blood capil- 
laries throughout the body. In studies of patients with 
atherosclerotic clogging of the penile artery, long-term 
therapy with ginkgo extract has provided significant 
improvement in erectile function. Ginkgo extract also 
acts to eliminate damaging free-radicals in the body, and 
has been shown to be effective in treatment of premen- 
strual syndrome, relieving tender or painful breasts. 
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Ginkgo biloba leaves. (Photograph by Robert J. Huffman. Field 
Mark Publications. Reproduced by permission.) 


Ginkgo extract has proven benefits to elderly per- 
sons. This ancient herb acts to enhance oxygen utiliza- 
tion and thus improves memory, concentration, and other 
mental faculties. The herbal extract is used to treat 
Alzheimer’s disease. It has been shown to have benefi- 
cial effect on the hippocampus, an area of the brain 
affected by Alzheimer’s disease. The herbal extract has 
also been shown to significantly improve long-distance 
vision and may reverse damage to the retina of the eye. 
Studies have also confirmed its value in the treatment of 
depression in elderly persons. The ginkgo extract may 
provide relief for persons with headache, sinusitis, and 
vertigo. It may also help relieve chronic ringing in the 
ears known as tinnitus. 


The active constituents in the ginkgo tree, known as 
ginkgolides, interfere with a blood protein known as the 
platelet activating factor, or PAF. Other phytochemicals 
in ginkgo include flavonoids, biflavonoides, proantho- 
cyanidins, trilactonic diterpenes (including the 
ginkgolides A, B, C, and M), and bilabolide, a trilactonic 
sesquiterpene. The therapeutic effects of this herb have 
not been attributed to a single chemical constituent; 
rather, the medicinal benefits are due to the synergy 
between the various chemical constituents. The standard- 
ized extract of ginkgo must be taken consistently to be 
effective. A period of at least 12 weeks of use may be 
required before the beneficial results are evident. 


Preparations 


Ginkgo’s active principles are dilute in the leaves. 
The herb must be processed to extract the active phyto- 
chemicals before it is medicinally useful. It would take 
an estimated 50 fresh ginkgo leaves to yield one standard 
dose of the extract. Dry extracts of the leaf, standardized 
to a potency of 24% flavone glycosides and 6% terpenes, 
are commercially available. A standard dose is 40 mg, 
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three times daily, though dosages as high as 240 mg daily 
are sometimes indicated. 


Ginkgo extracts are widely used in Europe where 
they are sold in prescription form or over the counter as 
an approved drug. This is not the case in the United 
States, where ginkgo extract is sold as a food supplement 
in tablet and capsule form. 


Precautions 


Ginkgo is generally safe and non-toxic in therapeu- 
tic dosages. Exceeding a daily dose of 240 mg of the 
dried extract may result in restlessness, diarrhea, and 
mild gastrointestinal disorders. Those on anticoagulants 
should have their doctor adjust their dose or should avoid 
ginkgo in order to avoid over-thinning their blood and 
hemorrhaging. Ginkgo should be avoided two days 
before and one to two weeks after surgery to avoid bleed- 
ing complications. 


Side effects 


Severe allergic skin reactions, similar to those 
caused by poison ivy, have been reported after contact 
with the fruit pulp of ginkgo. Eating even a small amount 
of the fruit has caused severe gastrointestinal irritation in 
some persons. People with persistent headaches should 
stop taking ginkgo. Some patients on medications for 
nervous system disease should avoid ginkgo. It can inter- 
act with some other medicines, but clinical information 
is still emerging. 


Interactions 


The chemically active ginkgolides present in the 
extract, specifically the ginkgolide B component, act to 
reduce the clotting time of blood and may interact with 
antithrombotic medicines, including aspirin. 


Resources 
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Associates, 1996. 

Murray, Michael T. The Healing Power of Herbs. 2nd ed. 
Roseville, CA: Prima Publications, Inc., 1995. 

Ody, Penelope. The Complete Medicinal Herbal. New York: 
DK Publishing, Inc., 1993. 

PDR for Herbal Medicines. Montvale, NJ: Medical Economics 
Company, 1998. 

Prevention’s 200 Herbal Remedies. Emmaus, PA: Rodale 
Press, Inc., 1997. 
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Í Ginseng, Korean 


Definition 


Korean ginseng is one of the most widely used and 
acclaimed herbs in the world. Its scientific name is Panax 
ginseng, which is the species from which Chinese, Kore- 
an, red, and white ginseng are produced. Chinese and 
Korean ginseng are the same plant cultivated in different 
regions, and have slightly different properties according 
to Chinese medicine. White ginseng is simply the dried 
or powdered root of Korean ginseng, while red ginseng is 
the same root that is steamed and dried in heat or sun- 
light. Red ginseng is said to be slightly stronger and 
more stimulating in the body than white, according to 
Chinese herbalism. 


Description 


Korean ginseng has had a long and illustrious histo- 
ry as an herb for health, and has been used for thousands 
of years throughout the Orient as a medicine and tonic. 
Early Chinese medicine texts written in the first century 
A.D. mention ginseng, and ginseng has long been classi- 
fied by Chinese medicine as a “superior” herb. This 
means it is said to promote longevity and vitality. Leg- 
ends around the world have touted ginseng as an aphro- 
disiac and sexual tonic. Researchers have found a slight 
connection between sex drive and consuming ginseng, 
although a direct link and the mechanism of action are 
still researched and disputed. 


Korean ginseng grows on moist, shaded mountain- 
sides in China, Korea, and Russia. It is a perennial herb 
that reaches heights of two or more feet, and is distin- 
guished by its dark green leaves and red clusters of 
berries. The root of the plant is the part valued for its 
medicinal properties. The root is long and slender and 
sometimes resembles the shape of the human body. 
Asian legends claim that this “man-root” has magical 
powers for those lucky enough to afford or find it, and 
the roots bearing the closest resemblance to the human 
body are still the most valuable ones. The word ren shen 
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in Chinese means roughly “the essence of the earth in the 
shape of a man.” 


Korean ginseng has historically been one of the most 
expensive of herbs, as it has been highly in demand in 
China and the Far East for centuries. Wars have been 
fought in Asia over lands where it grew wild. Wild Kore- 
an ginseng is now nearly extinct from many regions. Sin- 
gle roots of wild plants have recently been auctioned in 
China and New York City for sums approaching $50,000. 
Most of the world’s supply of Korean ginseng is cultivat- 
ed by farmers in Korea and China. 


Because of the number of herbs sold under the name 
of ginseng, there can be some confusion for the con- 
sumer. Korean ginseng is a member of the Araliaceae 
family of plants, which also includes closely related 
American ginseng (Panax quinquefolius) and Siberian 
ginseng (Eleutherococcus senticosus). Both American 
and Siberian ginseng are considered by Chinese herbal- 
ists to be different herbs than Korean ginseng, and are 
said to have different effects and healing properties in the 
body. To add more confusion, there are eight herbs in 
Chinese medicine which are sometimes called ginseng, 
including black ginseng, purple ginseng, and prince’s 
ginseng, some of which are not at all botanically related 
to Panax ginseng, so consumers should choose ginseng 
products with awareness. 


Purpose 


The word panax is formed from Greek roots mean- 
ing “cure-all,” and Panax ginseng has long been consid- 
ered to be one of the great healing and strengthening 
herbs in natural medicine. Ginseng is classified as an 
adaptogen, which is a substance that helps the body 
adapt to stress and balance itself without causing major 
side effects. Korean ginseng is used as a tonic for 
improving overall health and stamina, and Chinese 
herbalists particularly recommend it for the ill, weak, or 
elderly. Korean ginseng has long been asserted to have 
longevity, anti-senility, and memory improvement effects 
in the aged population. As it helps the body to adapt to 
stress, athletes may use ginseng as herbal support during 
rigorous training. Korean ginseng generally increases 
physical and mental energy. It is a good tonic for the 
adrenal glands, and is used by those suffering from 
exhaustion, burnout, or debilitation from chronic illness. 


Traditional Chinese medicine also prescribes 
Korean ginseng to treat diabetes, and research has shown 
that it enhances the release of insulin from the pancreas 
and lowers blood sugar levels. Korean ginseng has been 
demonstrated to lower blood cholesterol levels. It has 
also been shown to have antioxidant effects and to 
increase immune system activity, which makes it a good 
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Dried Korean ginseng. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


herbal support for those suffering from cancer and AIDS 
and other chronic conditions that impair the immune sys- 
tem. Further uses of Korean ginseng in Chinese medicine 
include treatment of impotence, asthma, and digestive 
weakness. 


Research 


Scientists have isolated what they believe are the pri- 
mary active ingredients in ginseng, chemicals termed 
saponin triterpenoid glycosides, or commonly called 
ginsenocides. There are nearly 30 ginsenocides in Kore- 
an ginseng. Much research on Korean ginseng has been 
conducted in China, but controlled human experiments 
with it have not been easily accessible to the English- 
speaking world. Recent research in China was summa- 
rized by Dr. C. Lui in the February 1992 issue of the 
Journal of Ethnopharmacology, where he wrote that 
Panax ginseng was found to contain 28 ginsenocides that 
“act on the central nervous system, cardiovascular sys- 
tem and endocrine secretion, promote immune function, 
and have effects on anti-aging and relieving stress.” 


To summarize other research, Korean ginseng has 
been shown in studies to have significant effects for the 
following. 
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e Physical improvement and performance enhancement 
for athletes: A study performed over three years in Ger- 
many showed athletes given ginseng had favorable 
improvement in several categories over a control group 
who took a placebo. Another 1982 study showed that 
athletes given ginseng had improved oxygen intake and 
faster recovery time than those given placebos. 


Mental performance improvement and mood enhance- 
ment: In general, studies show that ginseng enhances 
mental performance, learning time, and memory. One 
study of sixteen volunteers showed improvement on a 
wide variety of mental tests, including mathematics. 
Another study showed that those performing intricate 
and mentally demanding tasks improved performance 
when given Korean ginseng. Finally, a study has shown 
improvement of mood in depression sufferers with the 
use of ginseng. 


Antifatigue and antistress actions: Patients with chronic 
fatigue who were given ginseng showed a statistically 
significant improvement in physical tests and in mental 
attention and concentration, when compared with those 
given placebos. 


Lowering blood sugar: Animal studies have shown that 
ginseng can facilitate the release of insulin from the 
pancreas and increase the number of insulin receptors 
in the body. 


Antioxidant properties: Scientific analysis of ginseng 
has shown that it has antioxidant effects, similar to the 
effects of vitamins A, C, and E. Thus, ginseng could be 
beneficial in combating the negative effects of pollu- 
tion, radiation, and aging. 


Cholesterol reduction: Some studies have shown that 
Korean ginseng reduces total cholesterol and increases 
levels of good cholesterol in the body. 


Anticancer effects and immune system stimulation: 
Several tests have shown that Korean ginseng increases 
immune cell activity in the body, including the activity 
of T-cells and lymphocytes, which are instrumental in 
fighting cancer and other immune system disorders like 
AIDS. A Korean study indicates that taking ginseng 
may reduce the chances of getting cancer, as a survey of 
more than 1,800 patients in a hospital in Seoul showed 
that those who did not have cancer were more likely to 
have taken ginseng regularly than those patients who 
had contracted cancer. 


Physical and mental improvement in the elderly: One 
study showed significant improvement in an elderly test 
group in visual and auditory reaction time and car- 
diopulmonary function when given controlled amounts 
of Korean ginseng. Korean ginseng has also been 
shown to alleviate symptoms of menopause. 
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e Impotence: Studies of human sexual function and Kore- 
an ginseng have been generally inconclusive, despite 
the wide acclaim of ginseng as a sexual tonic. Tests 
with lab animals and ginseng have shown some inter- 
esting results, indicating that Korean ginseng promotes 
the growth of male reproductive organs, increases 
sperm and testoterone levels, and increases sexual 
activity in laboratory animals. In general, scientists 
believe the link between ginseng and sex drive is due to 
ginseng’s effect of strengthening overall health and bal- 
ancing the hormonal system. 


Preparations 


Korean ginseng can be purchased as whole roots, 
powder, liquid extracts, and tea. Roots should be sliced 
and boiled in water for up to 45 minutes to extract all the 
beneficial nutrients. One to five grams of dry root is the 
recommended amount for one serving of tea. Herbalists 
recommend that ginseng not be boiled in metal pots, to 
protect its antioxidant properties. Ginseng should be 
taken between meals for best assimilation. 


Some high quality Korean ginseng extracts and 
products are standardized to contain a specified amount 
of ginsenosides. The recommended dosage for extracts 
containing four to eight percent of ginsenosides is 100 
mg once or twice daily. The recommended dosage for 
non-standardized root powder or extracts is 1—2 g daily, 
taken in capsules or as a tea. It is recommended that gin- 
seng be taken in cycles and not continuously; after each 
week of taking ginseng, a few days without ingesting the 
herb should be observed. Likewise, Korean ginseng 
should not be taken longer than two months at a time, 
after which one month’s rest period should be allowed 
before resuming the cycle again. Chinese herbalists rec- 
ommend that ginseng be taken primarily in the autumn 
and winter months. 


Precautions 


Consumers should be aware of the different kinds of 
ginseng, and which type is best suited for them. Red 
Korean ginseng is considered stronger and more stimu- 
lating than white, wild ginseng is stronger than cultivat- 
ed, and Korean ginseng is generally believed to be slight- 
ly stronger than Chinese. Furthermore, American and 
Siberian ginseng have slightly different properties than 
Korean ginseng, and consumers should make an 
informed choice as to which herb is best suited for them. 
Chinese herbalists do not recommend Korean ginseng 
for those people who have “heat” disorders in their bod- 
ies, such as ulcers, high blood pressure, tension 
headaches, and symptoms associated with high stress 
levels. Korean ginseng is generally not recommended for 
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those with symptoms of nervousness, mental imbalance, 
inflammation, or fever. Korean ginseng is not recom- 
mended for pregnant or lactating women, and women of 
childbearing age should use ginseng sparingly, as some 
studies imply that it can influence estrogen levels. Also, 
Chinese herbalists typically only prescribe ginseng to 
older people or the weak, as they believe that younger 
and stronger people do not benefit as much from it and 
ginseng is “wasted on the young.” 


Because of the number of and demand for ginseng 
products on the market, consumers should search for a 
reputable brand, preferably with a standardized percent- 
age of active ingredients. To illustrate the mislabeling 
found with some ginseng products, Consumer Reports 
magazine analyzed ten nationally-distributed ginseng 
products in 1995. They found that several of them lacked 
significant amounts of ginsenocides, despite claims on 
the packaging to the contrary. Ginseng fraud has led the 
American Botanical Council, publisher of HerbalGram 
magazine, to initiate the Ginseng Evaluation Program, a 
comprehensive study and standardization of ginseng 
products on the American market. This study and its 
labeling standards are still under development, and con- 
sumers should watch for it. 


Side effects 


Korean ginseng acts as a slight stimulant in the 
body, and in some cases can cause overstimulation, irri- 
tability, nervousness and insomnia, although strong side 
effects are generally rare. Taking too high a dosage of 
ginseng, or taking ginseng for too long without a break, 
can cause ginseng intoxication, for which symptoms 
might include headaches, insomnia, seeing spots, dizzi- 
ness, shortage of breath and gastrointestinal discomfort. 
Long term use may cause menstrual abnormalities and 
breast tenderness in some women. 


Interactions 


Those taking hormonal drugs should use ginseng 
with care. Ginseng should not be taken with caffeine or 
other stimulants as these may increase its stimulatory 
effects and cause uncomfortable side effects. 


Resources 


BOOKS 
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erence Publications, 1989. 
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Healing Arts Press, 1992. 

Fulder, Stephan. The Book of Ginseng and Other Chinese 
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1993. 
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KEY TERMS 


Adaptogen—Substance that improves the body’s 
ability to adapt to stress. 


Ginsenocide—Active substances found in gin- 
seng. 


Hobbs, Christopher. Ginseng: The Energy Herb. Loveland, 
CO: Botanica Press, 1996. 
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HerbalGram (a quarterly journal of the American Botanical 
Council and Herb Research Foundation). P.O. Box 
144345, Austin, TX 78714-4345. (800) 373-7105. 


Douglas Dupler 


E Glaucoma 


Definition 


Glaucoma is a group of eye diseases characterized by 
damage to the optic nerve usually due to excessively high 
intraocular pressure (IOP).This increased pressure within 
the eye, if untreated can lead to optic nerve damage result- 
ing in progressive, permanent vision loss, starting with 
unnoticeable blind spots at the edges of the field of vision, 
progressing to tunnel vision, and then to blindness. 


Description 


Between two to three million people in the United 
States have glaucoma, and 120,000 of those are legally 
blind as a result. It is the leading cause of preventable 
blindness in the United States and the most frequent 
cause of blindness in African-Americans, who are at 
about a three-fold higher risk of glaucoma than the rest 
of the population. The risk of glaucoma increases dra- 
matically with age, but it can strike any age group, even 
newborn infants and fetuses. 


Glaucoma can be classified into two categories: 
open-angle glaucoma and narrow-angle glaucoma. To 
understand what glaucoma is and what these terms mean, 
it is useful to understand eye structure. 


Eyes are sphere-shaped. A tough, non-leaky protec- 
tive sheath (the sclera) covers the entire eye, except for 
the clear cornea at the front and the optic nerve at the 
back. Light comes into the eye through the cornea, then 
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passes through the lens, which focuses it onto the retina 
(the innermost surface at the back of the eye). The rods 
and cones of the retina transform the light energy into 
electrical messages, which are transmitted to the brain by 
the bundle of nerves known as the optic nerve. 


The iris, the colored part of the eye shaped like a 
round picture frame, is between the dome-shaped cornea 
and the lens. It controls the amount of light that enters 
the eye by opening and closing its central hole (pupil) 
like the diaphragm in a camera. The iris, cornea, and lens 
are bathed in a liquid called the aqueous humor, which is 
somewhat similar to plasma. This liquid is continually 
produced by nearby ciliary tissues and moved out of the 
eye into the bloodstream by a system of drainage canals 
(called the trabecular meshwork). The drainage area is 
located in front of the iris, in the angle formed between 
the iris and the point at which the iris appears to meet the 
inside of the cornea. 


Glaucoma occurs if the aqueous humor is not 
removed rapidly enough or if it is made too rapidly, caus- 
ing pressure to build-up. The high pressure distorts the 
shape of the optic nerve and destroys the nerve. Destroyed 
nerve cells result in blind spots in places where the image 
from the retina is not being transmitted to the brain. 


Open-angle glaucoma accounts for over 90% of all 
cases. It is called “open-angle” because the angle between 
the iris and the cornea is open, allowing drainage of the 
aqueous humor. It is usually chronic and progresses slow- 
ly. In narrow-angle glaucoma, the angle where aqueous 
fluid drainage occurs is narrow, and therefore may drain 
slowly or may be at risk of becoming closed. A closed- 
angle glaucoma attack is usually acute, occurring when 
the drainage area is blocked. This can occur, for example, 
if the iris and lens suddenly adhere to each other and the 
iris is pushed forward. In patients with very narrow 
angles, this can occur when the eyes dilate (e.g., when 
entering a dark room, or if taking certain medications). 


Congenital glaucoma occurs in babies and is the 
result of incomplete development of the eye’s drainage 
canals during embryonic development. Microsurgery can 
often correct the defects or they can be treated with a 
combination of medicine and surgery. 


One rare form of open-angle glaucoma, normal ten- 
sion glaucoma, is different. People with normal-tension 
glaucoma have optic nerve damage in the presence of 
normal IOP. As of 1998, the mechanism of this disease is 
a mystery but is generally detected after an examination 
of the optic nerve. Those at higher risk for this form of 
glaucoma are people with a familial history of normal 
tension glaucoma, people of Japanese ancestory, and 
people with a history of systemic heart disease such as 
irregular heart rhythm. 
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Glaucoma is also a secondary condition of over 60 
widely diverse diseases and can also result from injury, 
inflammation, tumor, or in advanced cases of cataract or 
diabetes. 


Causes and symptoms 
Causes 


The cause of vision loss in all forms of glaucoma is 
optic nerve damage. There are many underlying causes 
and forms of glaucoma. Most causes of glaucoma are not 
known, but it is clear that a number of different processes 
are involved, and a malfunction in any one of them could 
cause glaucoma. For example, trauma to the eye could 
result in the angle becoming blocked, or, as a person 
ages, the lens becomes larger and may push the iris for- 
ward. The cause of optic nerve damage in normal-tension 
glaucoma is also unknown, but there is speculation that 
the optic nerves of these patients are susceptible to dam- 
age at lower pressures than what is usually considered to 
be abnormally high. 


It is probable that most glaucoma is inherited. At 
least ten defective genes that cause glaucoma have been 
identified. 


Symptoms 


At first, chronic open-angle glaucoma is without 
noticeable symptoms. The pressure build-up is gradual 
and there is no discomfort. Moreover, the vision loss is 
too gradual to be noticed and each eye fills-in the image 
where its partner has a blind spot. However, if it is not 
treated, vision loss becomes evident, and the condition 
can be very painful. 


On the other hand, acute closed-angle glaucoma is 
obvious from the beginning of an attack. The symptoms 
are, blurred vision, severe pain, sensitivity to light, nau- 
sea, and halos around lights. The normally clear corneas 
may be hazy. This is an ocular emergency and needs to 
be treated immediately. 


Similarly, congenital glaucoma is evident at birth. 
Symptoms are bulging eyes, cloudy corneas, excessive 
tearing, and sensitivity to light. 


Diagnosis 


Intraocular pressure, visual field defects, the angle in 
the eye where the iris meets the cornea, and the appear- 
ance of the optic nerve are all considered in the diagnosis 
of glaucoma. IOP is measured with an instrument known 
as a tonometer. One type of tonometer involves numbing 
the eye with an eyedrop that has a yellow coloring in it 
and touching the cornea with a small probe. This quick 
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test is a routine part of an eye examination and is usually 
included without extra charge in the cost of a visit to an 
ophthalmologist or optometrist. 


Ophthalmoscopes, hand-held instruments with a 
light source, are used to detect optic nerve damage by 
looking through the pupil. The optic nerve is examined 
for changes; the remainder of the back of the eye can be 
examined as well. Other types of lenses that can be used 
to examine the back of the eye may also be used. A slit 
lamp will allow the doctor to examine the front of the eye 
(i.e., cornea, iris, and lens). 


Visual field tests (perimetry) can detect blind spots 
in a patient’s field of vision before the patient is aware of 
them. Certain defects may indicate glaucoma. 


Another test, gonioscopy, can distinguish between 
narrow-angle and open-angle glaucoma. A gonioscope, 
which is a hand-held contact lens with a mirror, allows 
visualization of the angle between the iris and the cornea. 


Intraocular pressure can vary throughout the day. For 
that reason, the doctor may have a patient return for sever- 
al visits to measure the IOP at different times of the day. 


Treatment 
Medications 


When glaucoma is diagnosed, drugs, typically given 
as eye drops, are usually tried before surgery. Several 
classes of medications are effective at lowering IOP and 
thus preventing optic nerve damage in chronic and 
neonatal glaucoma. Beta blockers, like Timoptic; car- 
bonic anhydrase inhibitors, like acetazolamide; and 
alpha-2 agonists, such as Alphagan, inhibit the produc- 
tion of aqueous humor. Miotics, like pilocarpine, and 
prostaglandin analogues, like Xalatan, increase the out- 
flow of aqueous humor. Cosopt is the first eyedrop that is 
a combined beta blocker (Timoptic) and carbonic anhy- 
drase inhibitor and may be helpful for patients required 
to take more than one glaucoma medication each day. 
The Food and drug administration recently approved two 
new prostaglandin-related drugs, Travatan and Lumigan 
on March 16, 2001. These drugs work by decreasing 
intraocular pressure and may be considered for people 
with glaucoma that are unable to tolerate other IOP low- 
ering drugs. Additionally, Travatan may work best for 
African-Americans with glaucoma (a population at high 
risk for glaucoma). 


It is important for patients to tell their doctors about 
any conditions they have or medications they are taking. 
Certain drugs used to treat glaucoma should not be pre- 
scribed for patients with pre-existing conditions. All of 
these drugs mentioned above have side effects, some of 
which are rare but serious and potentially life-threaten- 
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A close-up view of an inflamed eye with acute glaucoma 
and an irregularly enlarged pupil. (Custom Medical Stock 
Photo. Reproduced by permission.) 


ing, so patients taking them should be monitored closely, 
especially for cardiovascular, pulmonary, and behavioral 
symptoms. Different medications lower IOP by different 
amounts, and a combination of medications may be nec- 
essary. It is important that patients take their medications 
and that their regimens are monitored regularly, to be 
sure that the IOP is lowered sufficiently. IOP should be 
measured three to four times per year. 


As of 1998, normal-tension glaucoma is treated in 
the same way as chronic high-intraocular-pressure glau- 
coma. This reduces IOP to less-than-normal levels, on the 
theory that overly susceptible optic nerves are less likely 
to be damaged at lower pressures. Research underway 
may point to better treatments for this form of glaucoma. 


Attacks of acute closed-angle glaucoma are medical 
emergencies. IOP is rapidly lowered by successive 
deployment of acetazolamide, hyperosmotic agents, a 
topical beta-blocker, and pilocarpine. Epinephrine should 
not be used because it exacerbates angle closure. 


Surgery 


There are several types of laser surgery used to treat 
glaucoma. Laser peripheral iridotomy makes an opening 
in the iris allowing the fluid to drain, argon laser trabecu- 
loplasty is aimed at the fluid channel opening to help the 
drainage system function and laser cyclophotocoagula- 
tion is used to decrease the amount of fluid made. Micro- 
surgery, also called “filtering surgery” has been used in 
many different types of glaucoma. A new opening is cre- 


1459 


ewone 


Glaucoma 


KEY TERMS 


Agonist—A drug that mimics one of the body’s own 
molecules. 


Alpha-2 agonist (alpha-2 adrenergic receptor ago- 
nist)—A class of drugs that bind to and stimulate 
alpha-2 adrenergic receptors, causing responses 
similar to those of adrenaline and noradrenaline. 
They inhibit aqueous humor production and a have 
a wide variety of effects, including dry mouth, 
fatigue, and drowsiness. 


Aqueous humor—A transparent liquid, contained 
within the eye, that is composed of water, sugars, 
vitamins, proteins, and other nutrients. 


Betablocker (beta-adrenergic blocker)—A class of 
drugs that bind beta-adrenergic receptors and thereby 
decrease the ability of the body’s own natural epi- 
nephrine to bind to those receptors, leading to inhibi- 
tion of various processes in the body’s sympathetic 
system. Betablockers can slow the heart rate, constrict 
airways in the lungs, lower blood pressure, and 
reduce aqueous secretion by ciliary tissues in the eye. 


Carbonic anhydrase inhibitor—A class of diuretic 
drugs that inhibit the enzyme carbonic anhydrase, 
an enzyme involved in producing bicarbonate, 
which is required for aqueous humor production by 
the ciliary tissues in the eye. Thus, inhibitors of this 
enzyme inhibit aqueous humor production. Some 
side effects are urinary frequency, kidney stones, 
loss of the sense of taste, depression, and anemia. 


Cornea—Clear, bowl-shaped structure at the front 
of the eye. It is located in front of the colored part of 
the eye (iris). The cornea lets light into the eye and 
partially focuses it. 


Gonioscope—An instrument used to examine the 
trabecular meshwork; consists of a magnifier and a 
lens equipped with mirrors, which sits on the 
patient's cornea. 


Hyperosmotic drugs—Refers to a class of drugs for 
glaucoma that increase the osmotic pressure in the 
blood, which then pulls water from the eye into the 
blood. 


ated in the sclera allowing the intraocular fluid to bypass 
the blocked drainage canals. The tissue over this opening 
forms a little blister or bleb on the clear conjuctiva that 
Doctors monitor ensuring that fluid is draining. These 
surgeries are usually successful, but the effects often last 
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Iris—The colored part of the eye just behind the 
cornea and in front of the lens that controls the 
amount of light sent to the retina. 


Lens (the crystalline lens)—A transparent structure 
in the eye that focuses light onto the retina. 


Laser cyclophotocoagulation—A procedure used 
for severe glaucoma in patients who have not 
responded well to previous treatments. The laser 
partially destroys the tissues that make the fluid of 
the eye. 


Laser peripheral iridotomy—This procedure makes 
a drainage hole in the iris allowing the fluid to drain 
from the eye 


Laser Trabeculoplasty—In this procedure the laser 
attempts to open the normal drainage channels of 
the eye so fluid can drain more effectively. 


Miotic—A drug that causes pupils to contract. 


Ophthalmoscope—An instrument, with special 
lighting, designed to view structures in the back of 
the eye. 


Optic nerve—tThe nerve that carries visual mes- 
sages from the retina to the brain. 


Prostaglandin—A group of molecules that exert 
local effects on a variety of processes including 
fluid balance, blood flow, and gastrointestinal func- 
tion. 


Prostaglandin analogue—A class of drugs that are 
similar in structure and function to prostaglandin. 


Retina—The inner, light-sensitive layer of the eye 
containing rods and cones. 


Sclera—the tough, fibrous, white outer protective 
covering that surrounds the eye. 


Tonometry—The measurement of pressure. 


Trabecular meshwork—A sponge-like tissue locat- 
ed near the cornea and iris that functions to drain 
the aqueous humor from the eye into the blood. 


less than a year. Nevertheless, they are an effective treat- 
ment for patients whose IOP is not sufficiently lowered 
by drugs and for those who can’t tolerate the drugs. 
Because all surgeries have risks, patients should speak to 
their doctors about the procedure being performed. 
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Alternative treatment 


Vitamin C, vitamin B, (thiamine), chromium, 
zinc,bilberry and rutin may reduce IOP. 


There is evidence that medicinal marijuana lowers 
IOP, too. However, marijuana has serious side effects 
and contains carcinogens, and any IOP-lowering med- 
ication must be taken continually to avoid optic nerve 
damage. Although the Food and Drug Administration 
(FDA) and National Institutes of Health (NIH) currently 
recommend against treating glaucoma with marijuana, 
they are supporting research to learn more about it and 
to determine the feasibility of separating the compo- 
nents that lower IOP from components that produce side 
effects and carcinogens. 


Any glaucoma patient using alternative methods to 
attempt to prevent optic nerve damage should also be 
under the care of a traditionally trained ophthalmologist 
or optometrist who is licensed to treat glaucoma, so that 
IOP and optic nerve damage can be monitored. 


Prognosis 


About half of the people stricken by glaucoma are 
not aware of it. For them, the prognosis is not good, and 
many of them will become blind. Sight lost due to glau- 
coma cannot be restored. On the other hand, the progno- 
sis for treated glaucoma is excellent. 


Prevention 


Because glaucoma may not initially result in symp- 
toms, the best form of prevention is to have regular eye 
exams. 


Patients with narrow angles should avoid certain 
medications (even over-the-counter medications, such 
as some cold or allergy medications).Any person who is 
glaucoma-susceptible (i.e. narrow angles and borderline 
IOPs) should read the warning labels on over-the- 
counter medicines and inform their physicians of prod- 
ucts they are considering taking.Steroids may also raise 
IOP, so patients may need to be monitored more fre- 
quently if it is necessary to use steroids for another 
medical condition. 


Not enough is known about the underlying mecha- 
nisms of glaucoma to prevent the disease itself. Howev- 
er, prevention of optic nerve damage from glaucoma is 
essential and can be effectively accomplished when the 
condition is diagnosed and treated. As more is learned 
about the genes that cause glaucoma, it will become 
possible to test DNA and identify potential glaucoma 
victims, so they can be treated even before their IOP 
becomes elevated. 
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Glaucoma surgery see Trabeculectomy 
Glioma see Brain tumor 
Glipizide see Antidiabetic drugs 


i Glomerulonephritis 


Definition 


Acute glomerulonephritis is an inflammatory disease 
of both kidneys predominantly affecting children from 
ages two to 12. Chronic glomerulonephritis can develop 
over a period of 10—20 years and is most often associated 
with other systemic disease, including diabetes, malaria, 
hepatitis, or systemic lupus erythematosus. 


Description 


Acute glomerulonephritis is an inflammation of the 
glomeruli, bundles of tiny vessels inside the kidneys. The 
damaged glomeruli cannot effectively filter waste prod- 
ucts and excess water from the bloodstream to make 
urine. The kidneys appear enlarged, fatty, and congested. 


Causes and symptoms 


Acute glomerulonephritis most often follows a 
streptococcal infection of the throat or skin. In children, 
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Glomerulonephritis 


A close-up view of glomerulonephritis affecting the kidney. 
(Custom Medical Stock Photo. Reproduced by permission.) 


it is most often associated with an upper respiratory 
infection, tonsillitis, or scarlet fever. Kidney symptoms 
usually begin two to three weeks after the initial infec- 
tion. Exposure to certain paints, glue or other organic 
solvents may also be the causative agent. It is thought 
that the kidney is damaged with exposure to the toxins 
that are excreted into the urine. 


Mild glomerulonephritis may produce no symptoms, 
and diagnosis is made with laboratory studies of the 
urine and blood. Individuals with more severe cases of 
the disease may exhibit: 


e fatigue 

* nausea and vomiting 
e shortness of breath 

e disturbed vision 

e high blood pressure 


e swelling, especially noted in the face, hands, feet, and 
ankles 


e blood and protein in the urine, resulting in a smoky or 
slightly red appearance 


The individual with chronic glomerulonephritis may 
discover their condition with a routine physical exam 
revealing high blood pressure, or an eye exam showing 
vascular or hemorrhagic changes. The kidneys may be 
reduced to as little as one-fifth their normal size, consist- 
ing largely of fibrous tissues. 


Diagnosis 


Diagnosis of glomerulonephritis is established based 
on medical history, combined with laboratory studies. A 
“dipstick” test of urine will reveal increased protein levels. 
A 24 hour urine collection allows measurement of the 
excretion of proteins and creatinine. Creatinine clearance 
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from the bloodstream by the kidneys is considered an 
index of the glomerular filtration rate. Blood studies may 
reveal a low blood count, and may also be checked for the 
presence of a streptococcal antibody titer(a sophisticated 
blood test indicating presence of streptococcal infection). 
A kidney biopsy may also be performed, using ultrasound 
to guide the needle for obtaining the specimen. 


Treatment 


The main objectives in the treatment of acute 
glomerulonephritis are to: 


decrease the damage to the glomeruli 
e decrease the metabolic demands on the kidneys 
e improve kidney function 


Bedrest helps in maintaining adequate blood flow to 
the kidney. If residual infection is suspected, antibiotic 
therapy may be needed. In the presence of fluid overload, 
diuretics may be used to increase output with urination. 
Iron and vitamin supplements may be ordered if anemia 
develops, and antihypertensives, if high blood pressure 
accompanies the illness. In order to rest the kidney dur- 
ing the acute phase, decreased sodium and protein intake 
may be recommended. The amount of protein allowed is 
dependent upon the amount lost in the urine, and the 
requirements of the individual patient. Sodium limita- 
tions depend on the amount of edema present. Fluid 
restrictions are adjusted according to the patient’s urinary 
output and body weight. 


An accurate daily record of the patient’s weight, 
fluid intake and urinary output assist in estimating kid- 
ney function. The patient must be watched for signs of 
complications and recurrent infection. As edema is 
reduced and the urine becomes free of protein and red 
blood cells, the patient is allowed to increase activity. A 
woman who has had glomerulonephritis requires special 
medical attention during pregnancy. 


Prognosis 


In acute glomerulonephritis, symptoms usually sub- 
side in two weeks to several months, with 90% of children 
recovering without complications and adults recovering 
more slowly. Chronic glomerulonephritis is a disease that 
tends to progress slowly, so that there are no symptoms 
until the kidneys can no longer function. The resultant 
renal failure may require dialysis or kidney transplant. 


Prevention 
Prevention of glomerulonephritis is best accom- 


plished by avoiding upper respiratory infections, as well 
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Dialysis—A process of filtering and removing 
waste products from the bloodstream. Two main 
types are hemodialysis and peritoneal dialysis. In 
hemodialysis, the blood flows out of the body into 
a machine that filters out the waste products and 
routes the cleansed blood back into the body. In 
peritoneal dialysis, the cleansing occurs inside the 
body. Dialysis fluid is injected into the peritoneal 
cavity and wastes are filtered through the peri- 
toneum, the thin membrane that surrounds the 
abdominal organs. 


Glomeruli—Groups of tiny blood vessels with 
very thin walls that function as filters in the kidney. 
Glomeruli become inflamed and are destroyed in 
the disease process of glomerulonephritis. 


Renal—Relating to the kidneys, from the Latin 
word renes. 


as other acute and chronic infections, especially those of 
a streptococcal origin. Cultures of the infection site, usu- 
ally the throat, should be obtained and antibiotic sensibil- 
ity of the offending organism determined. Prompt med- 
ical assessment for necessary antibiotic therapy should 
be sought when infection is suspected. The use of pro- 
phylactic immunizations is recommended as appropriate. 
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Glossopharyngeal neuralgia see Neuralgia 


i Glucose-6-phosphate 


dehydrogenase deficiency 
Definition 


Glucose-6-phosphate dehydrogenase deficiency is 
an inherited condition caused by a defect or defects in the 
gene that codes for the enzyme, glucose-6-phosphate 
dehydrogenase (G6PD). It can cause hemolytic anemia, 
varying in severity from life-long anemia, to rare bouts 
of anemia to total unawareness of the condition. The 
episodes of hemolytic anemia are usually triggered by 
oxidants, infection, or by eating fava beans. 


Description 


G6PD deficiency is the most common enzyme defi- 
ciency in the world, with about 400 million people living 
with it. It is most prevalent in people of African, Mediter- 
ranean, and Asian ancestry. The incidence in different 
populations varies from zero in South American Indians 
to less than 0.1% of Northern Europeans to about 50% of 
Kurdish males. In the United States, it is most common 
among African American males; about 11 to 14% are 
G6PD-deficient. 


G6PD deficiency is a recessive sex-linked trait. 
Thus, males have only one copy of the G6PD gene, but 
females have two copies. Recessive genes are masked in 
the presence of a gene that encodes normal G6PD. 
Accordingly, females with one copy of the gene for 
G6PD deficiency are usually normal, while males with 
one copy have the trait. 


GO6PD is present in all human cells but is particularly 
important to red blood cells. It is required to make NADPH 
in red blood cells but not in other cells. It is also required to 
make glutathione. Glutathione and NADPH both help pro- 
tect red blood cells against oxidative damage. Thus, when 
G6PD is defective, oxidative damage to red blood cells 
readily occurs, and they break open as a result. This event 
is called hemolysis, and multiple hemolyses in a short time 
span constitute an episode of hemolytic anemia. 


As of 1998, there are almost 100 different known 
forms of G6PD enzyme molecules encoded by defective 
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Glucose-6-phosphate dehydrogenase deficiency 


KEY TERMS 


Bilirubin—A breakdown product derived from 
hemoglobin; removed from the blood by the liver. 


Enzyme—A protein catalyst; one of the two kinds of 
biological catalysts, which are exceedingly specific; 
each different enzyme only catalyzes one or two 
specific reactions. 


Enzyme activity—A measure of the ability of an 
enzyme to catalyze a specific reaction. 


Glutathione—A molecule that acts as a co-enzyme 
in cellular oxidation-reduction reactions. 


Hemolysis—Lysis (opening) of red blood cells, with 
concomitant leakage of cell contents from the cells. 


Hemolytic anemia—Anemia due to hemolysis. 


Jaundice—Yellowish skin color due to liver disease. 


G6PD genes, yet not one of them is completely inactive. 
This suggests that G6PD is indispensable. Many G6PD 
defective enzymes are deficient in their stability rather 
than their initial ability to function. Since red blood cells 
lack nuclei, they, unlike other cells, cannot synthesize 
new enzyme molecules to replace defective ones. Hence, 
we expect young red blood cells to have new, functional 
G6PD and older cells to have non-functioning G6PD. 
This explains why episodes of hemolytic anemia are fre- 
quently self-limiting; new red blood cells are generated 
with enzymes able to afford protection from oxidation. 


The geographic distribution of G6PD deficiency, 
allowing for migration, coincides with the geographic 
distribution of malaria. This fact and survival statistics 
suggest that G6PD deficiency protects against malaria. 


Glucose-6-phosphate dehydrogenase deficiency is 
also known as G6PD deficiency, favism, and primaquine 
sensitivity. 


Causes and symptoms 
Causes 


G6PD deficiency is caused by one copy of a defective 
G6PD gene in males or two copies of a defective G6PD 
gene in females. Hemolytic anemic attacks can be caused 
by oxidants, infection, and or by eating fava beans. 


Symptoms 


The most significant consequence of this disorder is 
hemolytic anemia, which is usually episodic, but the 
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Neonatal—Describes babies just after they are born. 


Recessive trait—An inherited trait that is outwardly 
obvious only when two copies of the gene for that 
trait are present—as opposed to a dominant trait 
where one copy of the gene for the dominant trait is 
sufficient to display the trait. The recessive condi- 
tion is said to be masked by the presence of the 
dominant gene when both are present; i.e., the 
recessive condition is seen only in the absence of 
the dominant gene. 


Sex-linked—Refers to genes or traits carried on one 
of the sex chromosomes, usually the X. 


X chromosome—One of the two types of sex chro- 
mosomes, present twice in female cells and once in 
male cells. 


vast majority of people with G6PD deficiency have no 
symptoms. 


The many different forms of G6PD deficiency have 
been divided into five classes according to severity. 


e Class 1—enzyme deficiency with chronic hemolytic 
anemia 


e Class 2—severe enzyme deficiency with less than 10% 
of normal activity 


e Class 3—moderate to mild enzyme deficiency with 
10-60% of normal activity 


e Class 4—very mild or no enzyme deficiency 


e Class 5—increased enzyme activity Fortunately, only a 
small number of people fall into Class 1. 


The major symptoms of hemolytic anemia are jaun- 
dice, dark urine, abdominal pain, back pain, lowered red 
blood cell count, and elevated bilirubin. People who suf- 
fer from severe and chronic forms of G6PD deficiency in 
addition may have gallstones, enlarged spleens, defec- 
tive white blood cells, and cataracts. 


Attacks of hemolytic anemia are serious for infants. 
Brain damage and death are possible but preventable 
outcomes. Newborns with G6PD deficiency are about 
1.5 times as likely to get neonatal jaundice than new- 
borns without G6PD deficiency. 


Diagnosis 
Blood tests can detect G6PD deficiency, either by 


measuring the G6PD enzyme activity between episodes 
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or by measuring bilirubin during an episode. Such tests 
cost about $50.00. Family histories are helpful, too. 


Treatment 


In a typical attack of hemolytic anemia, no treatment 
is needed; the patient will recover in about eight days. 
However, blood transfusions are necessary in severe 
cases. Recent success treating elevated bilirubin in new- 
borns by exposing them to bright light has decreased the 
need for neonatal transfusions. 


Alternative treatment 


Vitamin E and folic acid (both anti-oxidants) may 
help decrease hemolysis in G6PD-deficient individuals. 


Prognosis 


The prognosis for almost everyone with G6PD defi- 
ciency is excellent. Large studies have shown that G6PD- 
deficient individuals do not acquire any illnesses more 
frequently than the rest of the population. In fact the 
opposite may be true for some diseases like ischemic 
heart disease and cerebrovascular disease. 


Prevention 


Most episodes of hemolytic anemia can be prevented 
by avoiding fava beans, oxidant drugs, and oxidant chem- 
icals. All of the following oxidants can trigger attacks: 
acetanilid, dapsone, doxorubicin, furazolidone, methyl- 
ene blue, nalidixic acid, napthalene, niridazole, nitrofu- 
rantoin, phenazopyridine, phenylhydrazine, primaquine, 
quinidine, quinine, sulfacetamide, sulfamethoxazole, sul- 
fonamide, sulfapyridine, thiazolesulfone, toluidine blue, 
and trinitrotoluene. Since infections also trigger hemolyt- 
ic attacks and have other dire consequences, sometimes it 
is advisable to use one of the listed drugs. 


It is especially important to screen newborns who 
are likely to have G6PD deficiency to ensure that G6PD- 
deficient babies won’t be subjected to any of the triggers 
of hemolytic anemia. Pregnant women, especially in 
areas where G6PD deficiency is prevalent, should avoid 
eating fava beans. 


Resources 


BOOKS 

Luzzatto, Lucio, and Atul Mehta. “Glucose 6-Phosphate Dehy- 
drogenase Deficiency.” In The Metabolic and Molecular 
Bases of Inherited Disease. 7th ed. Ed. Charles R. Scriver, 
et al. New York: McGraw-Hill, Inc., 1995. 


ORGANIZATIONS 

Alliance of Genetic Support Groups. 4301 Connecticut Ave. 
NW, Suite 404, Washington, D.C. 20008. (202) 966-5557. 
<http://www.geneticalliance.org>. 
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OTHER 
Favism Home Page. <http://rialto.com/favism/index.htm>. 


Lorraine Lica, PhD 


Glucosylcerebroside lipidosis see Gaucher 
disease 


Gluten enteropathy see Celiac disease 
Glyburide see Antidiabetic drugs 


f Glycogen storage diseases 


Definition 


Glycogen serves as the primary fuel reserve for the 
body’s energy needs. Glycogen storage diseases, also 
known as glycogenoses, are genetically linked metabolic 
disorders that involve the enzymes regulating glycogen 
metabolism. Symptoms vary by the glycogen storage dis- 
ease (GSD) type and can include muscle cramps and 
wasting, enlarged liver, and low blood sugar. Disruption 
of glycogen metabolism also affects other biochemical 
pathways as the body seeks alternative fuel sources. 
Accumulation of abnormal metabolic by-products can 
damage the kidneys and other organs. GSD can be fatal, 
but the risk hinges on the type of GSD. 


Description 


Most of the body’s cells rely on glucose as an energy 
source. Glucose levels in the blood are very stringently 
controlled within a range or 70-100 mg/dL, primarily by 
hormones such as insulin and glucagon. Immediately 
after a meal, blood glucose levels rise and exceed the 
body’s immediate energy requirements. In a process 
analogous to putting money in the bank, the body bun- 
dles up the extra glucose and stores it as glycogen in the 
liver and muscles. Later, as the blood glucose levels 
begin to dip, the body makes a withdrawal from its 
glycogen savings. 


The system for glycogen metabolism relies on a 
complex system of enzymes. These enzymes are respon- 
sible for creating glycogen from glucose, transporting 
the glycogen to and from storage areas within cells, and 
extracting glucose from the glycogen as needed. Both 
creating and tearing down the glycogen macromolecule 
are multistep processes requiring a different enzyme at 
each step. If one of these enzymes is defective and fails 
to complete its step, the process halts. Such enzyme 
defects are the underlying cause of GSDs. 
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Glycogen storage diseases 


The enzyme defect arises from an error in its gene. 
Since the error is in the genetic code, GSDs can be 
passed down from generation-to-generation. However, 
all but one GSD are linked to autosomal genes, which 
means a person inherits one copy of the gene from each 
parent. Following a Mendelian inheritance pattern, the 
normal gene is dominant and the defective gene is reces- 
sive. As long as a child receives at least one normal gene, 
there is no risk for a GSD. GSDs appear only if a person 
inherits a defective gene from both parents. 


The most common forms of GSD are Types I, I, II, 
and IV, which may account for more than 90% of all 
cases. The most common form is Type I, or von Gierke’s 
disease, which occurs in one out of every 100,000 births. 
Other forms, such as Types VI and IX, are so rare that 
reliable statistics are not available. The overall frequency 
of all forms of glycogen storage disease is approximately 
one in 20,000—25,000 live births. 


Causes and symptoms 


GSD symptoms depend on the enzyme affected. 
Since glycogen storage occurs mainly in muscles and the 
liver, those sites display the most prominent symptoms. 


There are at least 10 different types of GSDs which 
are Classified according to the enzyme affected: 


e Type Ia, or von Gierke’s disease, is caused by glucose- 
6-phosphatase deficiency in the liver, kidney, and small 
intestine. The last step in glycogenolysis, the breaking 
down of glycogen to glucose, is the transformation of 
glucose-6-phosphate to glucose. In GSD I, that step 
does not occur. As a result, the liver is clogged with 
excess glycogen and becomes enlarged and fatty. Other 
symptoms include low blood sugar and elevated levels 
of lactate, lipids, and uric acid in the blood. Growth is 
impaired, puberty is often delayed, and bones may be 
weakened by osteoporosis. Blood platelets are also 
affected and frequent nosebleeds and easy bruising are 
common. Primary symptoms improve with age, but 
after age 20-30, liver tumors, liver cancer, chronic 
renal disease, and gout may appear. 


Type Ib is caused by glucose-6-phosphatase translocase 
deficiency. In order to carry out the final step of 
glycogenolysis, glucose-6-phosphate has to be trans- 
ported into a cell’s endoplasmic reticulum. If translo- 
case, the enzyme responsible for that movement, is 
missing or defective, the same symptoms occur as in 
Type Ia. Additionally, the immune system is weakened 
and victims are susceptible to bacterial infections, such 
as pneumonia, mouth and gum infections, and inflam- 
matory bowel disease. Types Ic and Id are also caused 
by defects in the translocase system. 
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e Type II, or Pompe’s disease or acid maltase deficiency, 
is caused by lysosomal alpha-D-glucosidase deficiency 
in skeletal and heart muscles. GSD II is subdivided 
according to the age of onset. In the infantile form, 
infants seem normal at birth, but within a few months 
they develop muscle weakness, trouble breathing, and 
an enlarged heart. Cardiac failure and death usually 
occur before age 2, despite medical treatment. The juve- 
nile and adult forms of GSD II affect mainly the skeletal 
muscles in the body’s limbs and torso. Unlike the infan- 
tile form, treatment can extend life, but there is no cure. 
Respiratory failure is the primary cause of death. 


Type HI, or Cori’s disease, is caused by glycogen 
debrancher enzyme deficiency in the liver, muscles, and 
some blood cells, such as leukocytes and erythrocytes. 
About 15% of GSD III cases only involve the liver. The 
glycogen molecule is not a simple straight chain of 
linked glucose molecules, but rather an intricate net- 
work of short chains that branch off from one another. 
In glycogenolysis, a particular enzyme is required to 
unlink the branch points. When that enzyme fails, 
symptoms similar to GSD I occur; in childhood, it may 
be difficult to distinguish the two GSDs by symptoms 
alone. In addition to the low blood sugar, retarded 
growth, and enlarged liver causing a swollen abdomen, 
GSD III also causes muscles prone to wasting, an 
enlarged heart, and heightened levels of lipids in the 
blood. The muscle wasting increases with age, but the 
other symptoms become less severe. 


Type IV, or Andersen’s disease, is caused by glycogen 
brancher enzyme deficiency in the liver, brain, heart, 
skeletal muscles, and skin fibroblasts. The glycogen 
constructed in GSD IV is abnormal and insoluble. As it 
accumulates in the cells, cell death leads to organ dam- 
age. Infants born with GSD IV appear normal at birth, 
but are diagnosed with enlarged livers and failure to 
thrive within their first year. Infants who survive 
beyond their first birthday develop cirrhosis of the liver 
by age 3—5 and die as a result of chronic liver failure. 


Type V, or McArdle’s disease, is caused by glycogen 
phosphorylase deficiency in skeletal muscles. Under 
normal circumstances, muscles cells rely on oxidation 
of fatty acids during rest or light activity. More 
demanding activity requires that they draw on their 
glycogen stockpile. In GSD V, this form of glycogenol- 
ysis is disabled and glucose is not available. The main 
symptoms are muscle weakness and cramping brought 
on by exercise, as well as burgundy-colored urine after 
exercise due to myoglobin (a breakdown product of 
muscle) in the urine. 


e Type VI, or Hers’ disease, is caused by liver phosphory- 
lase deficiency, which blocks the first step of 
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glycogenolysis. In contrast to other GSDs, Type VI 
seems to be linked to the X chromosome. Low blood 
sugar is one of the key symptoms, but it is not as severe 
as in some other forms of GSD. An enlarged liver and 
mildly retarded growth also occur. 


Type VII, or Tarui’s disease, is caused by muscle phos- 
phofructokinase deficiency. Although glucose may be 
available as a fuel in muscles, the cells cannot metabo- 
lize it. Therefore, abnormally high levels of glycogen 
are stockpiled in the muscle cells. The symptoms are 
similar to GSD V, but also include anemia and 
increased levels of uric acid. 


Types VIII and XI are caused by defects of enzymes in 
the liver phosphorylase activating-deactivating cascade 
and have symptoms similar to GSD VI. 


Type IX is caused by liver glycogen phosphorylase 
kinase deficiency and, symptom-wise, is very similar to 
GSD VI. The main differences are that the symptoms 
may not be as severe and may also include exercise- 
related problems in the muscles, such as pain and 
cramps. The symptoms abate after puberty with proper 
treatment. Most cases of GSD IX are linked to the X 
chromosome and therefore affect males. 


Type X is caused by a defect in the cyclic adenosine 
monophosphate-dependent (AMP) kinase enzyme and 
presents symptoms similar to GSDs VI and IX. 


Diagnosis 


Diagnosis usually occurs in infancy or childhood, 
although some milder types of GSD go unnoticed well 
into adulthood and old age. It is even conceivable that 
some of the milder GSDs are never diagnosed. 


The four major symptoms that typically lead a doc- 
tor to suspect GSDs are low blood sugar, enlarged liver, 
retarded growth, and an abnormal blood biochemistry 
profile. A definitive diagnosis is obtained by biopsy of 
the affected organ or organs. The biopsy sample is tested 
for its glycogen content and assayed for enzyme activity. 
There are DNA-based techniques for diagnosing some 
GSDs from more easily available samples, such as blood 
or skin. These DNA techniques can also be used for pre- 
natal testing. 


Treatment 


Some GSD types cannot be treated, while others are 
relatively easy to control through symptom management. 
In more severe cases, receiving an organ transplant is the 
only option. In the most severe cases, there are no avail- 
able treatments and the victim dies within the first few 
years of life. 
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Of the treatable types of GSD, many are treated by 
manipulating the diet. The key to managing GSD Tis to 
maintain consistent levels of blood glucose through a 
combination of nocturnal intragastric feeding (usually 
for infants and children), frequent high-carbohydrate 
meals during the day, and regular oral doses of corn- 
starch (people over age 2). Juvenile and adult forms of 
GSD II can be managed somewhat by a high protein diet, 
which also helps in cases of GSD III, GSD VI, and GSD 
IX. GSD V and GSD VII can also be managed with a 
high protein diet and by avoiding strenuous exercise. 


For GSD cases in which dietary therapy is ineffec- 
tive, organ transplantation may be the only viable alter- 
native. Liver transplants have been effective in reversing 
the symptoms of GSD IV. 


Advances in genetic therapy offer hope for effective 
treatment in the future. This therapy involves using virus- 
es to deliver a correct form of the gene to affected cells. 
Another potential therapy utilizes transgenic animals to 
produce correct copies of the defective enzyme in their 
milk. In late 1997, a Dutch pharmaceutical company, 
Pharming Health Care Products, began clinical trials to 
treat GSD II with human alpha-glucosidase derived from 
the milk of transgenic rabbits. Researchers at Duke Uni- 
versity in North Carolina are also focusing on a treatment 
for Pompe’s disease and, aided by Synpac Pharmaceuti- 
cals Limited of the United Kingdom, plan to begin clini- 
cal trials of a recombinant form of the enzyme in 1998. 


Prognosis 


People with well-managed, treatable types of GSD 
can lead long, relatively normal lives. This goal is 
accomplished with the milder types of GSD, such as 
Types VI, IX, and X. As the GSD type becomes more 
severe, a greater level of vigilance against infections and 
other complications is required. Given current treatment 
options, complications such as liver disease, heart fail- 
ure, and respiratory failure may not be warded-off indef- 
initely. Quality of life and life expectancy are substantial- 
ly decreased. 


Prevention 


Because GSD is an inherited condition, it is not pre- 
ventable. If both parents carry the defective gene, there is 
a one-in-four chance that their offspring will inherit the 
disorder. Other children may be carriers or they may 
miss inheriting the gene altogether. 


Through chorionic villi sampling and amniocentesis, 
the disorder can be detected prior to birth. Some types of 
GSD can be detected even before conception occurs, if 
both parents are tested for the presence of the defective 
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KEY TERMS 


Amniocentesis—A medical test done during preg- 
nancy in which a small sample of the amniotic fluid 
is taken from around the fetus. The fluid contains 
fetal cells that can be examined for genetic abnor- 
malities. 


Autosomal gene—A gene found on one of the 22 
autosomal chromosome pairs; i.e., not on a sex (X 
or Y) chromosome. 


Chorionic villus sampling—A medical test done 
during pregnancy in which a sample of the mem- 
brane surrounding the fetus is removed for exami- 
nation. This examination can reveal genetic fetal 
abnormalities. 


Glucose—A form of sugar that serves as the body’s 
main energy source. 


Glycogen—A macromolecule composed mainly of 
glucose that serves as the storage form of glucose 
that is not immediately needed by the body. 


gene. Before undergoing such testing, the prospective par- 
ents should meet with a genetic counselor and other pro- 
fessionals in order to make an informed decision. 


Resources 


BOOKS 

Chen, Yuan-Tsong, and Ann Burchell. “Glycogen Storage Dis- 
eases.” In The Metabolic and Molecular Bases of Inherit- 
ed Disease. 7th ed. Ed. Charles R. Scriver, et al. New 
York: McGraw-Hill, Inc., 1995. 


PERIODICALS 

Goldberg, Teresia, and Alfred Slonim. “Nutrition Therapy for 
Hepatic Glycogen Storage Diseases.” Journal of the 
American Dietetic Association 93, no. 12 (Dec. 1993): 
1423. 

Talente, Gregg M., Rosalind A. Coleman, Craig Alter, et al. 
“Glycogen Storage Disease in Adults.” Annals of Internal 
Medicine 120 (1994): 218. 

Triomphe, Teeny J. “Glycogen Storage Disease: A Basic 
Understanding and Guide to Nursing Care.” Journal of 
Pediatric Nursing 12, no. 4 (Aug. 1997): 238. 


ORGANIZATIONS 

Acid Maltase Deficiency Association. PO Box 700248, San 
Antonio, TX 78270-0248. (210) 494-6144. <http://www. 
amda-pompe.org>. 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. <http://www.liverfoundation. 
org>. 
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Glycogenolysis—The process of tearing-down a 
glycogen molecule to free up glucose. 


Glycogenosis—An alternate term for glycogen stor- 
age disease. The plural form is glycogenoses. 


Gout—A painful condition in which uric acid pre- 
cipitates from the blood and accumulates in joints 
and connective tissues. 


Mendelian inheritance—An inheritance pattern for 
autosomal gene pairs. The genetic trait displayed 
results from one parent’s gene dominating over the 
gene inherited from the other parent. 


Osteoporosis—A disease in which the bones 
become weak and brittle. 


Renal disease—Kidney disease. 


Transgenic animal—Animals that have had genes 
from other species inserted into their genetic code. 


Association for Glycogen Storage Disease. PO Box 896, 
Durant, Iowa 52747-9769. (319) 785-6038. 


Julia Barrett 


i Glycosylated hemoglobin test 


Definition 


Glycosylated hemoglobin is a test that indicates how 
much sugar has been in a person’s blood during the past 
two to four months. It is used to monitor the effective- 
ness of diabetes treatment. 


Purpose 


Diabetes is a disease in which a person cannot effec- 
tively use sugar in the blood. Left untreated, blood sugar 
levels can be very high. High sugar levels increase risk of 
complications, such as damage to eyes, kidneys, heart, 
nerves, blood vessels, and other organs. 


A routine blood sugar test reveals how close to nor- 
mal a sugar level is at the time of the test. The glycosylat- 
ed hemoglobin test reveals how close to normal it has 
been during the past several months. 
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This information helps a physician evaluate how 
well a person is responding to diabetes treatment and to 
determine how long sugar levels have been high in a per- 
son newly diagnosed with diabetes. 


Description 


The Diabetes Control and Complications Trial 
(DCCT) demonstrated that persons with diabetes who 
maintained blood glucose (sugar) and total fasting hemo- 
globin levels at or close to a normal range decreased their 
risk of complications by 50-75%. Based on results of this 
study, the American Diabetes Association (ADA) recom- 
mends routine glycosylated hemoglobin testing to mea- 
sure long-term control of blood sugar. 


Glycosylated hemoglobin measures the percentage 
of hemoglobin bound to glucose. Hemoglobin is a pro- 
tein found in every red blood cell. As hemoglobin and 
glucose are together in the red blood cell, the glucose 
gradually binds to the Alc form of hemoglobin in a 
process called glycosylation. The amount bound reflects 
how much glucose has been in the blood during the past 
average 120-day lifespan of red cells. 


Several methods are used to measure the amount of 
bound hemoglobin and glucose. They are electrophore- 
sis, chromatography, and immunoassay. All are based on 
the separation of hemoglobin bound to glucose from that 
without glucose. 


The ADA recommends glycosylated hemoglobin be 
done during a person’s first diabetes evaluation, again 
after treatment is begun and sugar levels are stabilized, 
then repeated semiannually. If the person does not meet 
treatment goals or sugar levels have not stabilized, the 
test should be repeated quarterly. 


Other names for the test include: Hemoglobin Alc, 
Diabetic control index, GHb, glycosylated hemoglobin, 
and glycated hemoglobin. The test is covered by insur- 
ance. Results are usually available the following day. 


Preparation 


A person does not need to fast before this test. A 
healthcare worker ties a tourniquet on the person’s upper 
arm, locates a vein in the inner elbow region, and inserts 
a needle into that vein. Vacuum action draws the blood 
through the needle into an attached tube. Collection of 
the sample takes only a few minutes. This test requires 5 
mL of blood. 


Aftercare 
Discomfort or bruising may occur at the puncture 


site, or the person may feel dizzy or faint. Pressure to the 
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KEY TERMS 


Diabetes mellitus—A disease in which a person 
can’t effectively use sugar in the blood to meet the 
needs of the body. It is caused by a lack of the hor- 
mone insulin. 


Glucose—The main form of sugar used by the 
body for energy. 


Glycosylated hemoglobin—A test that measures 
the amount of hemoglobin bound to glucose. It is 
a measure of how much glucose has been in the 
blood during the past two to four months. 


puncture site until bleeding stops reduces bruising. Warm 
packs relieve discomfort. 


Normal results 


Diabetes treatment should achieve glycosylated 
hemoglobin levels of less than 7.0%. Normal values for a 
non-diabetic person is 4.0-6.0%. 


Because laboratories use different methods, results 
from different laboratories can not always be compared. 
The National Glycosylation Standardization Program 
gives a certification to laboratories using tests standard- 
ized to those used in the DCCT study. 


Abnormal results 


Results require interpretation by a physician with 
knowledge of the person’s clinical condition, as well as 
the test method used. Some methods give false high or 
low results if the person has an abnormal hemoglobin, 
such as hemoglobin S or F. 


Conditions that increase the lifespan of red cells, 
such as a splenectomy (removal of the spleen), falsely 
increase levels. Conditions that decrease the lifespan, 
such as hemolysis (disruption of the red blood cell mem- 
brane), falsely decrease levels. 


Resources 


PERIODICALS 

American Diabetes Association. “Position Statement: Stan- 
dards of Medical Care for Patients with Diabetes Melli- 
tus.” Diabetes Care (Jan. 1998): 23-31. 

American Diabetes Association. “Position Statement: Tests of 
Glycemia in Diabetes.” Diabetes Care (Jan. 1998): S69-71. 

American Diabetes Association. “Report of the Expert Com- 
mittee on the Diagnosis and Classification of Diabetes 
Mellitus.” Diabetes Care (July 1997): 1183-1197. 
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The DCCT Research Group. “The Effects of Intensive Treat- 
ment of Diabetes on the Development and Progression of 
Long-Term Complications in Insulin-Dependent Diabetes 
Mellitus.” New England Journal of Medicine (Sept. 1993): 
977-986. 


ORGANIZATIONS 

American Diabetes Association. 1701 North Beauregard Street, 
Alexandria, VA 22311. (800) 342-2383. <http://www. 
diabetes.org>. 

Centers for Disease Control and Prevention. 1600 Clifton Rd., 
NE, Atlanta, GA 30333. (800) 311-3435, (404) 639-3311. 
<http://www.cdc.gov>. 

National Diabetes Information Clearinghouse. 1 Information 
Way, Bethesda, MD 20892-3560. (800) 860-8747. <http:// 
www.niddk.nih.gov/health/diabetes/ndic.htm>. 

National Institute of Diabetes and Digestive and Kidney Dis- 
eases (NIDDK). Building 31, Room 9A04, 31 Center 
Drive, MSC 2560, Bethesda, MD 208792-2560. (301) 
496-3583. <http://www.niddk.nih.gov>. 


Nancy J. Nordenson 


| Goiter 


Definition 


Goiter refers to any visible enlargement of the thy- 
roid gland. 


Description 


The thyroid gland sits astride the trachea (windpipe) 
and is shaped like a butterfly. It makes thyroxin, a hormone 
that regulates the metabolic activity of the body, rather like 
the gas pedal on a car. Too much thyroxin increases the 
metabolism, causing weight loss, temperature elevation, 
nervousness, and irritability. Too little thyroxin slows the 
metabolism down, deepens the voice, causes weight gain 
and water retention, and retards growth and mental devel- 
opment in children. Both conditions also alter hair and skin 
growth, bowel function, and menstrual flow. 


Curiously, the thyroid gland is often enlarged 
whether it is making too much hormone, too little, or 
sometimes even when it is functioning normally. The 
thyroid is controlled by the pituitary gland, which 
secretes thyroid stimulating hormone (TSH) in response 
to the amount of thyroxin it finds in the blood. TSH 
increases the amount of thyroxin secreted by the thyroid 
and also causes the thyroid gland to grow. 


¢ Hyperthyroid goiter—If the amount of stimulating hor- 
mone is excessive, the thyroid will both enlarge and 
secrete too much thyroxin. The result—hyperthy- 
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This woman’s goiter may have been caused by an insuffi- 
cient intake of iodine. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


roidism with a goiter. Graves’ disease is the most com- 
mon form of this disorder. 


e Euthyroid goiter—The thyroid is the only organ in the 
body to use iodine. If dietary iodine is slightly inade- 
quate, too little thyroxin will be secreted, and the pitu- 
itary will sense the deficiency and produce more TSH. 
The thyroid gland will enlarge enough to make suffi- 
cient thyroxin. 


e Hypothyroid goiter—If dietary iodine is severely 
reduced, even an enlarged gland will not be able to 
make enough thyroxin. The gland will keep growing 
under the influence of TSH, but it may never be able to 
make enough thyroxin. 


Causes and symptoms 


Excess TSH (or similar hormones), cysts, and 
tumors will enlarge the thyroid gland. Of these, TSH 
enlarges the entire gland while cysts and tumors enlarge 
only a part of it. 


The only symptom from a goiter is the large 
swelling just above the breast bone. Rarely, it may con- 
strict the trachea (windpipe) or esophagus and cause dif- 
ficulty breathing or swallowing. The rest of the symp- 
toms come from thyroxin or the lack of it. 


Diagnosis 
The size, shape, and texture of the thyroid gland help 


the physician determine the cause. A battery of blood 
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KEY TERMS 


Cyst—A liquid-filled structure developing abnor- 
mally in the body. 


Euthyroid—Having the right amount of thyroxin 
stimulation. 


Hyperthyroid—Having too much thyroxin stimu- 
lation. 


Hypothyroid—Having too little thyroxin stimula- 
tion. 


Pituitary gland—The master gland, located in the 
middle of the head, that controls most of the other 
glandss by secreting stimulating hormones. 


Radiotherapy—the use of ionizing radiation, either 
as x rays or radioactive isotopes, to treat disease. 


Thyroxin—The hormone secreted by the thyroid 
gland. 


tests are required to verify the specific thyroid disease. 
Functional imaging studies using radioactive iodine 
determine how active the gland is and what it looks like. 


Treatment 


Goiters of all types will regress with treatment of the 
underlying condition. Dietary iodine may be all that is 
needed. However, if an iodine deficient thyroid that has 
grown in size to accommodate its deficiency is suddenly 
supplied an adequate amount of iodine, it could suddenly 
make large amounts of thyroxin and cause a thyroid storm, 
the equivalent of racing your car motor at top speed. 


Hyperthyroidism can be treated with medications, 
therapeutic doses of radioactive iodine, or surgical reduc- 
tion. Surgery is much less common now than it used to 
be because of progress in drugs and radiotherapy. 


Prognosis 


Although goiters diminish in size, the thyroid may not 
return to normal. Sometimes thyroid function does not 
return after treatment, but thyroxin is easy to take as a pill. 


Prevention 


Euthyroid goiter and hypothyroid goiter are com- 
mon around the world because many regions have inade- 
quate dietary iodine, including some places in the United 
States. International relief groups are providing iodized 
salt to many of these populations. Because mental retar- 
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dation is acommon result of hypothyroidism in chil- 
dren, this is an extremely important project. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 

Gregerman, Robert I. “Thyroid disorders” In Principles of 
Ambulatory Medicine, ed. L. Randol Barker, et al. Balti- 
more: Williams & Wilkins, 1995. 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Current Medical Diagnosis and Treatment, 1996. 35th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 1995. 


ORGANIZATIONS 

International Council for the Control of Iodine Deficiency Disor- 
ders. 43 Circuit Road, Chester Hill, MA, 02167. (207) 335- 
2221. <http://www.tulane.edu/~icec/icciddhome.htm>. 

The Micronutrient Initiative (c/o International Development 
Research Centre). 250 Albert St., Ottawa, Ontario, Canada 
K1G 3H9. (613) 236-6163, ext. 2050. <http://www.idre.ca/ 
mi/index.htm>. 


J. Ricker Polsdorfer, MD 


Gonadal dysgenesis see Turner syndrome 


i Gonorrhea 


Definition 


Gonorrhea is a highly contagious sexually transmit- 
ted disease that is caused by the bacterium Neisseria 
gonorrhoeae. The mucous membranes of the genital 
region may become inflamed without the development of 
any other symptoms. When symptoms do occur, they are 
different in men and women. In men, gonorrhea usually 
begins as an infection of the vessel that carries urine and 
sperm (urethra). In women, it will most likely infect the 
narrow part of the uterus (cervix). If untreated, gonorrhea 
can result in serious medical complications. 


Description 


Gonorrhea is commonly referred to as “the clap.” 
The incidence of gonorrhea has steadily declined since 
the 1980s, largely due to increased public awareness 
campaigns and the risk of contracting other sexually 
transmitted diseases, such as AIDS. Still, current esti- 
mates range from 400,000 to as many as one million pro- 
jected cases of gonorrhea in the United States each year. 
These estimates vary due to the private nature of the dis- 
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ease and the consequent underreporting that occurs. The 
majority of reported cases of gonorrhea come from pub- 
lic health clinics. 


The disease affects people of all ages, races, and 
socioeconomic levels, but some individuals are more at- 
risk than others. Adolescents and young adults are the 
highest risk group, with more than 80% of the reported 
cases each year occurring in the 15—29 age group. Those 
individuals with multiple sexual partners and who use no 
barrier contraception, such as condoms, are most at- 
risk. Reported rates vary among racial and ethnic groups. 


The risk factors for gonorrhea are not unlike those 
for all sexually transmitted diseases. Both men and 
women can become infected through a variety of sexual 
contact behaviors, including oral, anal, or vaginal inter- 
course. The disease is transmitted very efficiently. In 
fact, women run a 60-90% chance of contracting the dis- 
ease after just one sexual encounter with an infected 
male. The disease can also be transmitted from an infect- 
ed mother to her infant during delivery. 


Causes and symptoms 


If treated early, gonorrhea can be cured. Unfortu- 
nately, many individuals with gonorrhea, particularly 
women, will experience no symptoms to alert them to the 
possibility that they have contracted gonorrhea, and 
therefore, many do not seek treatment. When present, the 
symptoms and complications of gonorrhea are primarily 
limited to the genital, urinary, and gastrointestinal sys- 
tems and usually begin between one day and two weeks 
following infection. If left untreated, serious complica- 
tions can result if the disease spreads to the bloodstream 
and infects the brain, heart valves, and joints. Untreated 
gonorrhea can also result in severe damage to the repro- 
ductive system, making an individual unable to conceive 
a child (sterile). 


Symptoms of gonorrhea in women 


As many as 80% of women with gonorrhea show no 
symptoms. If present, symptoms may include the following: 


e bleeding between menstrual periods 

e chronic abdominal pain. 

e painful urination. 

e vaginal discharge, often cloudy and yellow. 


e in the case of oral infection, there may be no symptoms 
or only a sore throat. 


e anal infection may cause rectal itching or discharge. 


Because women often do not show any symptoms, 
complications are more likely to occur as the disease pro- 
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gresses. The most common complication is pelvic 
inflammatory disease (PID). PID can occur in up to 
40% of women with gonorrhea and may result in damage 
to the fallopian tubes, a pregnancy developing outside 
the uterus (ectopic pregnancy), or sterility. If an infected 
woman is pregnant, gonorrhea can be passed on to her 
newborn through the birth canal during delivery. These 
infants may experience eye infections that could lead to 
blindness. 


Symptoms of gonorrhea in men 


Men are more likely to experience the following 
symptoms: 


e thick and cloudy discharge from the penis. 
e burning or pain during urination. 
e more frequent urination. 


e in the case of oral infection, there may be no symptoms 
or only a sore throat. 


e anal infection may cause rectal itching or discharge. 


In men, complications can affect the prostate, testi- 
cles, and surrounding glands. Inflammation, tissue death 
and pus formation (abscesses), and scarring can occur 
and result in sterility. 


Diagnosis 


The diagnosis of gonorrhea can be made at a public 
health clinic or a family physician office. First, the doctor 
will discuss symptoms and the patient’s known contact or 
at-risk behavior. There are three methods available to test 
for the presence of Neisseria gonorrhoeae. These include 
a culture, a Gram stain, and an ELISA test. Culture of 
secretions from the infected area is the preferred method 
for gonorrhea screening in patients with or without symp- 
toms. A cotton swab can be used to collect enough sample 
for a culture. The sample is incubated for up to two days, 
providing enough time for the bacteria to multiply and be 
accurately identified. This test is nearly 100% accurate. 


Gram stains are more accurate in the diagnosis of 
gonorrhea in men than in women. To perform this test, a 
small amount of discharge from the infected area will 
be placed on a slide, stained with a special dye, and 
examined under a microscope for the presence of the 
gonococcus bacteria. The advantage to this test is that 
results can be obtained very quickly at the initial visit. 
Because it requires that the physician or technician to 
be able to recognize and accurately identify the bacteria 
simply by looking at it under a microscope, however, 
this test is only approximately 70% accurate. As a 
result, one of the other methods will also probably be 
used to confirm the diagnosis. 
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ELISA, or enzyme-linked immunosorbent assay, has 
emerged as a rapid and sensitive test for gonorrhea. It is 
much more sensitive than the gram stain and is more conve- 
nient than the culture test, which involves the transport and 
storage of samples. As of late 1997, several other diagnostic 
tests were being researched with the goal of providing a 
cost-effective method of screening for a variety of sexually 
transmitted diseases. One of the most interesting of these is 
a home test that can be taken by the patient themselves, 
allowing for a degree of privacy and confidentiality. 


When a patient suspects exposure to or experiences 
symptoms of gonorrhea, he or she may see a public 
health provider or family practice physician. Physicians 
trained in obstetrics or gynecology may also be involved, 
particularly if gynecological complications occur. Men 
who experience complications may be referred to a urol- 
ogist. There are also infectious disease doctors who spe- 
cialize in the treatment and research of all infectious dis- 
eases, including those transmitted sexually. All doctors 
must report this highly contagious disease to public 
health officials, and patients are asked to provide the 
names of sex partners during the suspected period of 
infection so that they can be notified of the risk. 


Treatment 


Gonorrhea has become more difficult and expensive 
to treat since the 1970s, due to the increased resistance of 
gonorrhea to certain antibiotics. In fact, according to pro- 
jections from the Centers for Disease Control and Preven- 
tion, 30% of the strains of gonorrhea were resistant to 
routine antibiotics in 1994, and resistance has been 
increasing steadily. Furthermore, many patients have both 
gonorrhea and chlamydial infections. Therefore, two drug 
treatment regimens are common. Medications used to 
treat gonorrhea include ceftriaxone, cefixime, spectino- 
mycin, ciprofloxacin, and ofloxacin. Ceftriaxone and 
doxycycline or azithromycin are often given simultane- 
ously to treat possible co-existing chlamydia (in pregnant 
women, erythromycin should be substituted for the afore- 
mentioned anti-chlamydial agents). 


An extremely important consideration is to make 
sure that all of the prescribed medication is taken. If a 
course of antibiotics is not completed, the medication will 
only kill those organisms that are susceptible to the 
antibiotic, allowing those that are resistant to the effects 
of that particular antibiotic to multiply and possibly cause 
a new infection that will be more difficult to treat. Patients 
should refrain from sexual intercourse until treatment is 
complete and return for follow-up testing. Any sexual 
partners during the time of infection, even if those part- 
ners do not show symptoms, should be notified and treat- 
ed when any sexually transmitted disease is involved. 
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A transmission electron microscopy (TEM) image of Neisse- 
ria gonorrhoeae. (Custom Medical Stock Photo. Reproduced 
by permission.) 


Alternative treatment 


Although there is no known alternative to antibiotics 
in the treatment of gonorrhea, there are herbs and miner- 
als that may be used to supplement antibiotic treatment: 


e Lactobacillus acidophilus or live-culture yogurts are 
helpful, while taking antibiotics, to replenish gastroin- 
testinal flora. 


¢ The following supplements may be used to improve the 
body’s immune function: zinc, multivitamins and min- 
eral complexes, vitamin C, and garlic (Allium sativum). 


e Several herbs may reduce some symptoms or help 
speed healing: kelp has balanced vitamins and miner- 
als. Calendula (Calendula officinalis), myrrh (Com- 
miphora molmol), and thuja (Thuja occidentalis) may 
help reduce discharge and inflammation when used as a 
tea or douche. 


e Hot baths may also help reduce pain and inflammation. 


e A variety of herbs may help with symptoms of the 
reproductive and urinary systems. 


e If a physician approves, fasting, combined with certain 
juices, may help cleanse the urinary and gastrointestinal 
systems. 


¢ There may be acupressure and acupuncture points 
that will help with system cleansing. These exact pres- 
sure points can be provided and treated by an acupres- 
surist or acupuncturist. 


Prognosis 


The prognosis for patients with gonorrhea varies 
based on how early the disease is detected and treated. If 
treated early and properly, patients can be entirely cured 
of the disease. Up to 40% of female patients who are not 
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KEY TERMS 


Cervix—tThe narrow part or neck of the uterus. 


Chlamydia—The most common bacterial sexually 
transmitted disease in the United States that often 
accompanies gonorrhea and is known for its lack of 
evident symptoms in the majority of women. 


Ectopic pregnancy—A pregnancy that occurs out- 
side the uterus, such as in the fallopian tubes. 
Although the fetus will not survive, in some cases, 
ectopic pregnancy can also result in the death of 
the mother. 


ELISA—Enzyme-linked immunosorbent assay. This 
test has been used a screening test for AIDS for 
many years and has also been used to detect gonor- 
rhea bacteria. 


HIV—Human immunodeficiency virus, the virus 
that causes AIDS. The risk of acquiring AIDS is 
increased by the presence of gonorrhea or other 
sexually transmitted diseases. 


treated early may develop pelvic inflammatory disease 
(PID) and the possibility of resulting sterility. Although 
the risk of infertility is higher in women than in men, 
men may also become sterile if the urethra becomes 
inflamed (urethritis) as a result of an untreated gonor- 
rhea infection. Following an episode of PID, a woman is 
six to 10 times more likely, should a pregnancy occur, to 
have a pregnancy develop outside the uterus (ectopic 
pregnancy), which can result in death. Liver infection 
may also occur in untreated women. In approximately 
2% of patients with untreated gonorrhea, the gonococcal 
infection may spread throughout the body and can cause 
fever, arthritis-like joint pain, and skin lesions. 


Prevention 


Currently, there is no vaccine for gonorrhea, but sever- 
al are under development. The best prevention is to abstain 
from having sex or to engage in sex only when in a mutual- 
ly monogamous relationship in which both partners have 
been tested for gonorrhea, AIDS, and other sexually trans- 
mitted diseases. The next line of defense is the use of con- 
doms, which have been shown to be highly effective in pre- 
venting disease (and unwanted pregnancies). To be 100% 
effective, condoms must be used properly. A female birth- 
control device that blocks the entry of sperm into the cervix 
(diaphragm) can also reduce the risk of infection. The risk 
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Neisseria gonorrhoeae—The bacterium that causes 
gonorrhea. It cannot survive for any length of time 
outside the human body. 


Pelvic inflammatory disease (PID)—An infection of 
the upper genital tract that is the most serious threat 
to a woman's ability to reproduce. At least 25% of 
women who contract the disease, which can be a 
complication of gonorrhea, will experience long- 
term consequences such as infertility or ectopic 
pregnancy. 


Sexually transmitted diseases (STDs)—A group of 
diseases which are transmitted by sexual contact. In 
addition to gonorrhea, this groups generally 
includes chlamydia, HIV (AIDS), herpes, syphilis, 
and genital warts. 


Sterile—Unable to conceive a child. 


Urethra—The canal leading from the bladder, and 
in men, also a path for sperm fluid. 


Urethritis—Inflammation of the urethra. 


of contracting gonorrhea increases with the number of sex- 
ual partners. Any man or woman who has sexual contact 
with more than one partner is advised to be tested regularly 
for gonorrhea and other sexually transmitted diseases. 
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i Goodpasture’s syndrome 


Definition 


An uncommon and life-threatening hypersensitivity 
disorder believed to be an autoimmune process related to 
antibody formation in the body. Goodpasture’s syndrome 
is characterized by renal (kidney) disease and lung hem- 
orrhage. 


Description 


The disorder is characterized by autoimmune reac- 
tion which deposits of antibodies in the membranes of 
both the lung and kidneys, causing both inflammation of 
kidney (glomerulonephritis) and lung bleeding. It is 
typically a disease of young males. 


Causes and symptoms 


The exact cause is unknown. It is an autoimmune 
disorder; that is, the immune system is fighting the 
body’s own normal tissues through creating antibodies 
that attack the lungs and kidneys. Sometimes the disor- 
der is triggered by a viral infection, or by the inhalation 
of gasoline or other hydrocarbon solvents. An association 
also exists between cigarette smoking and the syndrome. 
The target antigen of the Goodpasture’s antibodies has 
been localized to a protein chain (type IV collagen). 
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Symptoms include foamy, bloody, or dark colored 
urine, decreased urine output, cough with bloody spu- 
tum, difficulty breathing after exertion, weakness, 
fatigue, nausea or vomiting, weight loss, nonspecific 
chest pain and/or pale skin. 


Diagnosis 

The clinician will perform a battery of tests to con- 
firm a diagnosis. These tests include a complete blood 
count (CBC) to confirm anemia, iron levels to check for 
blood loss and blood urea nitrogen (BUN) and creatinine 
levels to test the kidney function. A urinalysis will be 
done to check for damage to the kidneys. A sputum test 
will be done to look for specific antibodies. A chest x 
ray will be done to assess the amount of fluid in the lung 
tissues. A lung needle biopsy and a kidney biopsy will 
show immune system deposits. The kidney biopsy can 
also show the presence of the harmful antibodies that 
attack the lungs and kidneys. 


Treatment 


Treatment is focused on slowing the progression of 
the disease. Treatment is most effective when begun 
early, before kidney function has deteriorated to a point 
where the kidney is permanently damaged, and dialysis 
is necessary. Corticosteroids, such as prednisone, or 
other anti-inflammatory medications may be used to 
reduce the immune response. Immune suppressants such 
as cyclophosphamide or azathioprine are used aggres- 
sively to reduce immune system effects. 


A procedure whereby blood plasma, which contains 
antibodies, is removed from the body and replaced with 
fluids or donated plasma (plasmapheresis) may be per- 
formed daily for two or more weeks to remove circulating 
antibodies. It is fairly effective in slowing or reversing the 
disorder. Dialysis to clean the blood of wastes may be 
required if kidney function is poor. A kidney transplant 
may be successful, especially if performed after circulat- 
ing antibodies have been absent for several months. 


Prognosis 


The probable outcome is variable. Most cases 
progress to severe renal failure and end-stage renal dis- 
ease within months. Early diagnosis and treatment makes 
the probable outcome more favorable. 


Prevention 


No known prevention of Goodpasture’s syndrome 
exists. People should avoid glue sniffing and the siphon- 
ing gasoline. Stopping smoking, if a family history of 
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KEY TERMS 


Antibody—A protein molecule produced by the 
immune system in response to a protein that is not 
recognized as belonging in the body. 


Antigen—Any substance that, as a result of com- 
ing in contact with appropriate cells,induces a 
state of sensitivity and/or immune responsiveness 
after a period of time and that reacts in a demon- 
strable way with antibodies. 


Autoimmune disorder—An abnormality within 
the body whereby the immune system incorrectly 
attacks the body’s normal tissues, thereby causing 
disease or organ dysfunction. 


Blood urea nitrogen (BUN)—A test used to mea- 
sure the blood level of urea nitrogen, a waste that 
is normally filtered from the kidneys. 


Creatinine—A test used to measure the blood 
level of creatinine, a waste product filtered out of 
the blood by the kidneys. Higher than usual levels 
of this substance may indicate kidney disease. 


Glomerulus (glomeruli)—A small tuft of blood 
capillaries in the kidney, responsible for filtering 
out waste products. 


renal failure exists, may prevent some cases. Early diag- 
nosis and treatment may slow progression of the disorder. 
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Definition 


Gout is a form of acute arthritis that causes severe 
pain and swelling in the joints. It most commonly affects 
the big toe, but may also affect the heel, ankle, hand, 
wrist, or elbow. Gout usually comes on suddenly, goes 
away after 5-10 days, and can keep recurring. Gout is 
different from other forms of arthritis because it occurs 
when there are high levels of uric acid circulating in the 
blood, which can cause urate crystals to settle in the tis- 
sues of the joints. 


Description 


Uric acid, which is found naturally in the blood 
stream, is formed as the body breaks down waste prod- 
ucts, mainly those containing purine, a substance that is 
produced by the body and is also found in high concentra- 
tions in some foods, including brains, liver, sardines, 
anchovies, and dried peas and beans. Normally, the kid- 
neys filter uric acid out of the blood and excrete it in the 
urine. Sometimes, however, the body produces too much 
uric acid or the kidneys aren’t efficient enough at filtering 
it from the blood, and it builds up in the blood stream, a 
condition known as hyperuricemia. A person’s suscepti- 
bility to gout may increase because of the inheritance of 
certain genes or from being overweight and eating a rich 
diet. In some cases, another disease (such as lymphoma, 
leukemia, or hemolytic anemia) may be the underlying 
cause of the uric acid buildup that results in gout. 


Hyperuricemia doesn’t always cause gout. However, 
over the course of years, sharp urate crystals build up in 
the synovial fluid of the joints. Often, some precipitating 
event, such as an infection, surgery, a stubbed toe, or 
even a heavy drinking binge can cause inflammation. 
White blood cells, mistaking the urate crystals for a for- 
eign invader, flood into the joint and surround the crys- 
tals, causing inflammation—in other words, the redness, 
swelling, and pain that are the hallmarks of a gout attack. 


Causes and symptoms 


As a result of high levels of uric acid in the blood, 
needle-like urate crystals gradually accumulate in the 
joints. Urate crystals may be present in the joint for a long 
time without causing symptoms. Infection, injury to the 
joint, surgery, drinking too much, or eating the wrong 
kinds of foods may suddenly bring on the symptoms, 
which include pain, tenderness, redness, warmth, and 
swelling of the joint. In many cases, the gout attack 
begins in the middle of the night. The pain is often so 
excruciating that the sufferer cannot bear weight on the 
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joint or tolerate the pressure of bedcovers. The inflamed 
skin over the joint may be red, shiny, and dry, and the 
inflammation may be accompanied by a mild fever. 
These symptoms may go away in about a week and disap- 
pear for months or years at a time. However, over the 
course of time, attacks of gout recur more and more fre- 
quently, last longer, and affect more joints. Eventually, 
stone-like deposits known as tophi may build up in the 
joints, ligaments, and tendons, leading to permanent joint 
deformity and decreased motion. (In addition to causing 
the tophi associated with gout, hyperuricemia can also 
cause kidney stones, also called renal calculi or uroliths.) 


Gout affects an estimated one million Americans. It 
most commonly afflicts men (800,000 men versus 
200,000 women). Uric-acid levels tend to increase in 
men at puberty, and, because it takes 20 years of hyper- 
uricemia to cause gout symptoms, men commonly devel- 
op gout in their late 30s or early 40s. Women more typi- 
cally develop gout later in life, starting in their 60s. 
According to some medical experts, estrogen protects 
against hyperuricemia, and when estrogen levels fall dur- 
ing menopause, urate crystals can begin to build up in 
the joints. Excess body weight, regular excessive alcohol 
intake, the use of blood pressure medications called 
diuretics, and high levels of certain fatty substances in 
the blood (serum triglycerides) associated with an 
increased risk of heart disease can all increase a person’s 
risk of developing gout. 


Diagnosis 

Usually, physicians can diagnose gout based on the 
physical examination and medical history (the patient’s 
description of symptoms and other information). Doctors 
can also administer a test that measures the level of uric 
acid in the blood. While normal uric acid levels don’t 
necessarily rule out gout and high levels don’t confirm it, 
the presence of hyperuricemia increases the likelihood of 
gout. The development of a tophus can confirm the diag- 
nosis of gout. The most definitive way to diagnose gout 
is to take a sample of fluid from the joint and test it for 
urate crystals. 


Treatment 


The goals of treatment for gout consist of alleviating 
pain, avoiding severe attacks in the future, and prevent- 
ing long-term joint damage. In addition to taking pain 
medications as prescribed by their doctors, people having 
gout attacks are encouraged to rest and to increase the 
amount of fluids that they drink. 


Acute attacks of gout can be treated with nonaspirin, 
nonsteroidal anti-inflammatory drugs (NSAIDs) such 
as naproxen sodium (Aleve), ibuprofen (Advil), or 
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Uric acid 
crystals 


Gout, a form of acute arthritis, most commonly occurs in 
the big toe. It is caused by high levels of uric acid in the 
blood, in which urate crystals settle in the tissues of the 
joints and produce severe pain and swelling. (//iustration by 
Electronic Illustrators Group.) 


indomethacin (Indocin). In some cases, these drugs can 
aggravate a peptic ulcer or existing kidney disease and 
cannot be used. Doctors sometimes also use colchicine 
(Colbenemid), especially in cases where nonsteroidal 
anti-inflammatory drugs cannot be used. Colchicine may 
cause diarrhea, which tends to go away once the patient 
stops taking it. Corticosteroids such as prednisone 
(Deltasone) and adrenocorticotropic hormone (Acthar) 
may be given orally or may be injected directly into the 
joint for a more concentrated effect. While all of these 
drugs have the potential to cause side effects, they are 
used for only about 48 hours and are not likely to cause 
major problems. However, aspirin and closely related 
drugs (salicylates) should be avoided because they can 
ultimately worsen gout. 


Once an acute attack has been successfully treated, 
doctors try to prevent future attacks of gout and long- 
term joint damage by lowering uric acid levels in the 
blood. There are two types of drugs for correcting hyper- 
uricemia. Uricosuric drugs, such as probenecid (Bene- 
mid) and sulfinpyrazone (Anturane), lower the levels of 
urate in the blood by increasing its removal from the 
body (excretion) through the urine. These drugs may pro- 
mote the formation of kidney stones, and they may not 
work for all patients, especially those with kidney dis- 
ease. Allopurinol (Zyloprim), a type of drug called a xan- 
thine-oxidase inhibitor, blocks the production of urate in 
the body, and can dissolve kidney stones as well as treat- 
ing gout. The potential side effects of allopurinol include 
rash, a skin condition known as dermatitis, and liver 
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KEY TERMS 


Allopurinol—A drug that corrects hyperuricemia 
by inhibiting urate production. 


Colchicine—A drug used to treat painful flare-ups 
of gout. 


Corticosteroids—Medications related to a natural 
body hormone called hydrocortisone, which are 
used to treat inflammation. 


Hyperuricemia—High levels of a waste product 
called uric acid in the blood. 


Probenecid—A drug that corrects hyperuricemia 
by increasing the urinary excretion of urate. 


Purine—A substance found in foods that is broken 
down into urate and may contribute to hyper- 
uricemia and gout. 


Sulfinpyrazone—A drug that corrects hyperuricemia 
by increasing the urinary excretion of urate. 


Synovial fluid—Fluid surrounding the joints which 
acts as a lubricant, reducing the friction between 
the joints. 


Urate crystals—Crystals formed by high levels of 
uric acid in the blood. 


dysfunction. Once people begin taking these medica- 
tions, they must take them for life or the gout will contin- 
ue to return. 


Alternative treatment 


The alternative medicine approach to gout focuses on 
correcting hyperuricemia by losing weight and limiting 
the intake of alcohol and purine-rich foods. In addition, 
consuming garlic (Allium sativum) has been recommend- 
ed to help prevent gout. Increasing fluid intake, especially 
by drinking water, is also recommended. During an acute 
attack, contrast hydrotherapy (alternating three-minute 
hot compresses with 30-second cold compresses) can 
help dissolve the crystals and resolve the pain faster. 


Prognosis 


Gout cannot be cured but usually it can be managed 
successfully. As tophi dissolve, joint mobility generally 
improves. (In some cases, however, medicines alone do not 
dissolve the tophi and they must be removed surgically.) 
Lowering uric acid in the blood also helps to prevent or 
improve the kidney problems that may accompany gout. 
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Prevention 


For centuries, gout has been known as a “rich man’s 
disease” or a disease of overindulgence in food and 
drink. While this view is perhaps a little overstated and 
oversimplified, lifestyle factors clearly influence a per- 
son’s risk of developing gout. Since obesity and exces- 
sive alcohol intake are associated with hyperuricemia 
and gout, losing weight and limiting alcohol intake can 
help ward off gout. Dehydration may also promote the 
formation of urate crystals, so people taking diuretics or 
“water pills” may be better off switching to another type 
of blood pressure medication, and everyone should be 
sure to drink at least six to eight glasses of water each 
day. Since purine is broken down in the body into urate, 
it may also be helpful to avoid foods high in purine, such 
as organ meats, sardines, anchovies, red meat, gravies, 
beans, beer, and wine. 


Resources 
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Guide. Puyallup, WA: Future Medicine Publishing, Inc., 
1993. 
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land Journal of Medicine (15 Feb. 1996): 445-51. 
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vard Health Letter (June 1995): 6-8. 
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I Gout drugs 


Definition 


Gout drugs are medicines that prevent or relieve the 
symptoms of gout, a disease that affects the joints and 
kidneys. 


Purpose 


Gout is a disease in which uric acid, a waste product 
that normally passes out of the body in urine, collects 
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and forms crystals in the joints and the kidneys. When 
uric acid crystals build up in the joints, the tissue around 
the joint becomes inflamed, and nerve endings in the 
area become irritated, causing extreme pain. Uric acid 
crystals in the kidneys can lead to kidney stones and 
eventually to kidney failure. 


The symptoms of gout—-severe pain, usually in the 
hand or foot (often at the base of the big toe), but some- 
times in the elbow or knee—should be reported to a 
health care professional. If not treated, gout can lead to 
high blood pressure, deformed joints, and even death 
from kidney failure. Fortunately, the condition is easily 
treated. For patients who have just had their first attack, 
physicians may prescribe only medicine to reduce the 
pain and inflammation, such as nonsteroidal anti- 
inflammatory drugs, corticosteroids, or colchicine. 
Patients may also be advised to change their eating and 
drinking habits, avoiding organ meats and other protein- 
rich foods, cutting out alcoholic beverages, and drinking 
more water. Some people never have another gout attack 
after the first. For those who do, physicians may prescribe 
additional drugs that either help the body get rid of uric 
acid or reduce the amount of uric acid the body produces. 
These drugs will not relieve gout attacks that already have 
started, but will help prevent attacks when taken regularly. 


Description 


Three main types of drugs are used in treating gout. 
Colchicine helps relieve the symptoms of gout by reduc- 
ing inflammation. Allopurinol (Lopurin, Zyloprim) 
reduces the amount of uric acid produced in the body. 
Probenecid (Benemid, Probalan) and sulfinpyrazone 
(Anturane) help the body get rid of excess uric acid. 
Physicians may recommend that patients take more than 
one type of gout drug at the same time. Some of these 
medicines may also be prescribed for other medical con- 
ditions that are caused by too much uric acid in the body. 


Recommended dosage 


The recommended dosage depends on the type of 
gout drug. Check with the physician who prescribed the 
drug or the pharmacist who filled the prescription for the 
correct dosage. 


Always take gout drugs exactly as directed. Never 
take larger or more frequent doses than recommended. 
Patients who are told to take more than one gout drug 
should carefully follow the physician’s directions for tak- 
ing all medicines. 


Gout drugs such as allopurinol, probenecid, and 
sulfinpyrazone must be taken regularly to prevent gout 
attacks. The medicine may take some time to begin 
working, so gout attacks may continue for awhile after 
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starting to take the drug. Continuing to take the drug is 
important, even if it does not seem to be working at first. 


Colchicine may be taken regularly in low doses to 
help prevent gout attacks or in high doses for only a few 
hours at a time to relieve an attack. The chance of serious 
side effects is greater when this medicine is taken in high 
doses for short periods. 


Precautions 


Seeing a physician regularly while taking gout drugs 
is important. The physician will check to make sure the 
medicine is working as it should and will watch for 
unwanted side effects. Blood tests may be ordered to 
help the physician monitor how well the drug is working. 


Drinking alcohol, including beer and wine, may 
increase the amount of uric acid in the body and may 
interfere with the effects of gout medicine. People with 
gout (or other conditions that result from excess uric 
acid) may need to limit the amount of alcohol they drink 
or stop drinking alcohol altogether. 


Some people feel drowsy or less alert when taking 
gout drugs. Anyone who takes this type of medicine 
should not drive, use machines or do anything else that 
might be dangerous until they have found out how the 
drugs affect them. 


Some gout drugs may change the results of certain 
medical tests. Before having medical tests, anyone taking 
this medicine should alert the health care professional in 
charge. 


Older people may be especially sensitive to the 
effects of colchicine. The drug may also stay in their 
bodies longer than it does in younger people. Both the 
increased sensitivity to the drug and the longer time for 
the drug to leave the body may increase the chance of 
side effects. 


Special conditions 


People who have certain medical conditions or who 
are taking certain other medicines can have problems if 
they take gout drugs. Before taking these drugs, be sure 
to let the physician know about any of these conditions: 


ALLERGIES. Anyone who has ever had unusual reac- 
tions to gout drugs or to medicines used to relieve pain or 
inflammation should let his or her physician know before 
taking gout drugs. The physician should also be told 
about any allergies to foods, dyes, preservatives, or other 
substances. 


DIABETES. Some gout drugs may cause false results 
on certain urine sugar tests, but not on others. Diabetic 
patients who take gout drugs should check with their 
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Gout drugs 


physicians to find out if their medicine will affect the 
results of their urine sugar tests. 


PREGNANCY. The effects of taking gout drugs dur- 
ing pregnancy are not fully understood. Women who are 
pregnant or who may become pregnant should check 
with their physicians before using gout drugs. 


BREASTFEEDING. Gout drugs may pass into breast 
milk. Women who are taking this medicine and want to 
breastfeed their babies should check with their physicians. 


OTHER MEDICAL CONDITIONS. Gout drugs may 
cause problems for people with certain medical condi- 
tions. For example, the risk of severe allergic reactions or 
other serious side effects is greater when people with 
these medical conditions take certain gout drugs: 


e congestive heart disease 

e high blood pressure 

e blood disease 

e diabetes 

e kidney disease or kidney stones 

* cancer being treated with drugs or radiation 


e stomach or intestinal problems, including stomach 
ulcer (now or in the past) 


Before using gout drugs, people with any of medical 
problems listed above should make sure their physicians 
are aware of their conditions. 


USE OF CERTAIN MEDICINES. Taking gout drugs 
with certain other drugs may affect the way the drugs 
work or may increase the chance of side effects. 


Side effects 


A skin rash that develops during treatment with gout 
drugs may be a sign of a serious and possibly life-threat- 
ening reaction. If any of these symptoms occur, stop tak- 
ing the medicine and check with a physician immediately: 


e skin rash, itching, or hives 
e scaly or peeling skin 


e chills, fever, sore throat, nausea and vomiting, yel- 
low skin or eyes, joint pain, muscle aches or pains— 
especially if these symptoms occur at the same time or 
shortly after a skin rash 


Patients taking colchicine should stop taking it 
immediately if they have diarrhea, stomach pain, nau- 
sea, or vomiting. If these symptoms continue for 3 hours 
or more after the medicine is stopped, check with a 
physician. 


Other side effects of may also need medical atten- 
tion. If any of the following symptoms occur while tak- 


1480 


ing gout drugs, check with the physician who prescribed 
the medicine as soon as possible: 


* pain in the side or lower back 
• painful urination 
e blood in the urine 


Less serious side effects, such as headache, loss of 
appetite, and joint pain and inflammation usually go 
away as the body adjusts to the drug and do not need 
medical treatment. 


Other side effects may occur. Anyone who has 
unusual symptoms while taking gout drugs should get in 
touch with his or her physician. 


Interactions 


Gout drugs may interact with other medicines. 
When this happens, the effects of one or both of the 
drugs may change or the risk of side effects may be 
greater. Anyone who takes gout drugs should let the 
physician know all other medicines he or she is taking. 
Among the drugs that may interact with gout drugs are: 


e Aspirin or other salicylates. These drugs may keep 
gout drugs from working properly. 


e Nonsteroidal anti-inflammatory drugs such as indo- 
methacin (Indocin) and ketoprofen (Orudis). Taking 
these medicines with probenecid may increase the 
chance of side effects from the nonsteroidal anti- 
inflammatory drugs. 


Blood thinners. When taken with blood thinners, such 
as warfarin (Coumadin), gout drugs may increase the 
chance of bleeding. A lower blood thinner dose may be 
necessary. 


Blood viscosity reducing medicines such as pentoxi- 
fylline (Trental). Taking this medicine with blood thin- 
ners may increase the chance of bleeding. 


Medicine for infections. Probenecid may increase the 
levels of these medicines in the blood. This may make 
the other medicine work better, but may also increase 
the risk of side effects. 


The immunosuppressant drug azathioprine (Imuran), 
used to prevent organ rejection in transplant patients 
and to treat rheumatoid arthritis. Taking this medi- 
cine with allopurinol can increase the risk of side 
effects from the azathioprine. 


Anticancer drugs such as mercaptopurine (Purinethol), 
plicamycin (Mithracin), and methotrexate (Rheuma- 
trex). Taking this medicine with gout drugs may 
increase the risk of side effects from the anticancer drug. 


e Antiretroviral drugs such as zidovudine (Retrovir). 
Probenecid may increase the level of this medicine in 
the blood. This may make side effects more likely. 
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KEY TERMS 


Corticosteroids—Medicines that are similar to the 
natural hormone cortisone and belong to the fami- 
ly of drugs called steroids. 


Inflammation—Pain, redness, swelling, and heat 
that usually develop in response to injury or illness. 


Kidney stone—A small, hard mass formed in the 
kidney from deposits of uric acid or other materials. 


Nonsteroidal anti-inflammatory drug (NSAID) — 
A type of medicine used to relieve pain, swelling, 
and other symptoms of inflammation. Drugs in 
this group are not cortisone-like drugs (steroids). 


Salicylates—A group of drugs that includes aspirin 
and related compounds. Salicylates are used to 
relieve pain, reduce inflammation, and lower fever. 


e Antiseizure medicines such as Depakote (divalproex) and 
Depakene (valproic acid). Using these medicines with 
sulfinpyrazone may increase the chance of bleeding. 


The list above does not include every drug that may 
interact with gout drugs. Be sure to check with a physi- 
cian or pharmacist before combining gout drugs with any 
other prescription or nonprescription (over-the-counter) 
medicine. 


Nancy Ross-Flanigan 


Gouty arthritis see Gout 


| Graft-vs.-host disease 


Definition 


Graft-vs.-host disease is an immune attack on the 
recipient by cells from a donor. 


Description 


The main problem with transplanting organs and tis- 
sues is that the recipient host does not recognize the new 
tissue as its own. Instead, it attacks it as foreign in the 
same way it attacks germs, to destroy it. 


If immunogenic cells from the donor are transplant- 
ed along with the organ or tissue, they will attack the 
host, causing graft vs. host disease. 
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The only transplanted tissues that house enough 
immune cells to cause graft vs. host disease are the blood 
and the bone marrow. Blood transfusions are used every 
day in hospitals for many reasons. Bone marrow trans- 
plants are used to replace blood forming cells and immune 
cells. This is necessary for patients whose cancer treat- 
ment has destroyed their own bone marrow. Because bone 
marrow cells are among the most sensitive to radiation and 
chemotherapy, it often must be destroyed along with the 
cancer. This is true primarily of leukemias, but some other 
cancers have also been treated this way. 


Causes and symptoms 


Even if the donor and recipient are well matched, 
graft-vs.-host disease can still occur. There are many 
different elements involved in generating immune reac- 
tions, and each person is different, unless they are iden- 
tical twins. Testing can often find donors who match all 
the major elements, but there are many minor ones that 
will always be different. How good a match is found 
also depends upon the urgency of the need and some 
good luck. 


Blood transfusion graft-vs.-host disease affects 
mostly the blood. Blood cells perform three functions: 
carrying oxygen, fighting infections, and clotting. All of 
these cell types are decreased in a transfusion graft-vs.- 
host reaction, leading to anemia (lack of red blood cells 
in the blood), a decrease in resistance to infections, and 
an increase in bleeding. The reaction occurs between 
four to 30 days after the transfusion. 


The tissues most affected by bone marrow graft-vs.- 
host disease are the skin, the liver, and the intestines. One 
form or the other occurs in close to half of the patients 
who receive bone marrow transplants. 


Bone marrow graft-vs.-host disease comes in an 
acute and a chronic form. The acute form appears with- 
in two months of the transplant; the chronic form usual- 
ly appears within three months. The acute disease pro- 
duces a skin rash, liver abnormalities, and diarrhea 
that can be bloody. The skin rash is primarily a patchy 
thickening of the skin. Chronic disease can produce a 
similar skin rash, a tightening or an inflammation of the 
skin, lesions in the mouth, drying of the eyes and 
mouth, hair loss, liver damage, lung damage, and indi- 
gestion. The symptoms are similar to an autoimmune 
disease called scleroderma. 


Both forms of graft-vs.-host disease bring with them 
an increased risk of infections, either because of the 
process itself or its treatment with cortisone-like drugs 
and immunosuppressives. Patients can die of liver failure, 
infection, or other severe disturbances of their system. 
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Granuloma inguinale 


KEY TERMS 


Anemia—Too few red blood cells, or too little 
hemoglobin in them. 


Immunoglobulin—Chemicals in the blood that 
defend against infections. 


Immunosuppressive—A chemical which sup- 
presses an immune response. 


Inflammation—The body’s immune reaction to 
presumed foreign substances like germs. Inflam- 
mation is characterized by increased blood supply 
and activation of defense mechanisms. It produces 
redness, swelling, heat, and pain. 


Lesion—Localized disease or damage. 


Scleroderma—Progressive disease of the connec- 
tive tissue of the skin and internal organs. 


Treatment 


Both the acute and the chronic disease are treated 
with cortisone-like drugs, immunosuppressive agents 
like cyclosporine, or with antibiotics and immune chem- 
icals from donated blood (gamma globulin). Infection 
with one particular virus, called cytomegalovirus (CMV) 
is so likely a complication that some experts recommend 
treating it ahead of time. 


Prognosis 


Children with acute leukemias have greatly benefit- 
ed from the treatment made possible by bone marrow 
transplantation. Survival rates have climbed by 
15-50%. It is an interesting observation that patients who 
develop graft-vs.-host disease are less likely to have a 
recurrence of the leukemia that was being treated. This 
phenomenon is called graft-vs.-leukemia. 


Bone marrow transplant patients who do not have a 
graft-vs.-host reaction gradually return to normal 
immune function in a year. A graft-vs.-host reaction may 
prolong the diminished immune capacity indefinitely, 
requiring supplemental treatment with immunoglobulins 
(gamma globulin). 


Somehow the grafted cells develop a tolerance to 
their new home after six to 12 months, and the medica- 
tions can be gradually withdrawn. Graft-vs.-host disease 
is not the only complication of blood transfusion or bone 
marrow transplantation. Host-vs.-graft or rejection is 
also common and may require a repeat transplant with 
another donor organ. Infections are a constant threat in 


1482 


bone marrow transplant because of the disease being 
treated, the prior radiation or chemotherapy and the med- 
ications used to treat the transplant. 


Prevention 


For recipients of blood transfusions who are espe- 
cially likely to have graft-vs.-host reactions, the red 
blood cells can safely be irradiated (using x rays) to kill 
all the immune cells. The red blood cells are less sensi- 
tive to radiation and are not harmed by this treatment. 


Much current research is directed towards solving 
the problem of graft-vs.-host disease. There are efforts to 
remove the immunogenic cells from the donor tissue, and 
there are also attempts to extract and purify bone marrow 
cells from the patient before treating the cancer. These 
cells are then given back to the patient after treatment has 
destroyed all that were left behind. 
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J. Ricker Polsdorfer, MD 


Grafts and grafting see Bone grafting, 
Coronary artery bypass graft surgery; 
Graft-vs.-host disease; Skin grafting 


Granular conjunctivitis see Trachoma 
Granulocytic ehrlichiosis see Ehrlichiosis 
Granulocytopenia see Neutropenia 


I Granuloma inguinale 


Definition 


Granuloma inguinale is a sexually transmitted infec- 
tion that affects the skin and mucous membranes of the 
anal and genital areas. Its name is derived from granulo- 
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ma, a medical term for a mass or growth of granulation 
tissue, and inguinale, a Latin word that means located in 
the groin. Granulation tissue is tissue formed during 
wound healing that is rich in blood capillaries and has a 
rough or lumpy surface. 


Description 


Granuloma inguinale is a chronic infection with fre- 
quent relapses caused by a rod-shaped bacterium. It 
occurs worldwide but is most common in tropical or sub- 
tropical countries, where it is associated with poverty and 
poor hygiene. As many as 20% of male patients with sex- 
ually transmitted diseases (STDs) in tropical countries 
have granuloma inguinale. The disease is less common in 
the United States, with fewer than 100 reported cases per 
year. Most patients are between the ages of 20 and 40 
years, with a 2:1 male-to-female ratio. 


Although granuloma inguinale is relatively uncom- 
mon in the United States in comparison with other STDs, 
it is still a significant public health problem. It can be 
acquired through casual sexual contacts when traveling 
abroad. Moreover, patients with granuloma inguinale are 
vulnerable to superinfection (infection by other disease 
agents) with other STDs, especially syphilis. Patients 
with granuloma inguinale are also a high-risk group for 
Acquired Immune Deficiency Syndrome (AIDS) trans- 
mission, because the disease causes open genital ulcers 
that can be easily invaded by the AIDS virus. 


Granuloma inguinale is spread primarily through 
heterosexual and male homosexual contact; however, its 
occurrence in children and sexually inactive adults indi- 
cates that it may also be spread by contact with human 
feces. Granuloma inguinale is not highly contagious; 
however, persons with weakened immune systems are at 
greater risk of infection. 


Causes and symptoms 


Granuloma inguinale, which is sometimes called 
donovanosis, is caused by Calymmatobacterium granulo- 
matis, a rod-shaped bacterium formerly called Donovania 
granulomatis. The bacterium has an incubation period 
ranging from eight days to 12 weeks, with an average of 
two to four weeks. The disease has a slow and gradual 
onset, beginning with an inconspicuous pimple or lumpy 
eruption on the skin. In 90% of patients, the initial sign of 
infection is in the genital region, but a minority of patients 
will develop the sore in their mouth or anal area if their 
sexual contact involved those parts of the body. Many 
patients do not notice the sore because it is small and not 
usually painful. In some women, the first symptom of 
granuloma inguinale is bleeding from the genitals. 
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The initial pimple or sore is typically followed by 
three stages of disease. In the first stage, the patient 
develops a mass of pink or dull red granulation tissue in 
the area around the anus. In the second stage, the bacteria 
erode the skin to form shallow, foul-smelling ulcers 
which spread from the genital and anal areas to the thighs 
and lower abdomen. The edges of the ulcers are marked 
by granulation tissue. In the third stage, the ulcerated 
areas form deep masses of keloid or scar tissue that may 
spread slowly for many years. 


Patients with long-term infections are at risk for seri- 
ous complications. The ulcers in second-stage granuloma 
inguinale often become superinfected with syphilis or 
other STD organisms. Superinfected ulcers become 
painful to touch, filled with pus and dead tissue, and are 
much more difficult to treat. There may be sizable areas 
of tissue destruction in superinfected patients. In addi- 
tion, the scar tissue produced by third-stage infection can 
grow until it closes off parts of the patient’s urinary tract. 
It is also associated with a higher risk of genital cancer. 


Diagnosis 

The most important aspect of diagnosis is distin- 
guishing between granuloma inguinale and other STDs, 
particularly since many patients will be infected with 
more than one STD. Public health officials recommend 
that patients tested for granuloma inguinale be given a 
blood test for syphilis as well. In addition, the doctor will 
need to distinguish between granuloma inguinale and cer- 
tain types of skin cancer, amebiasis, fungal infections, 
and other bacterial ulcers. The most significant distin- 
guishing characteristic of granuloma inguinale is the skin 
ulcer, which is larger than in most other diseases, pain- 
less, irregular in shape, and likely to bleed when touched. 


The diagnosis of granuloma inguinale is made by 
finding Donovan bodies in samples of the patient’s skin 
tissue. Donovan bodies are oval rod-shaped organisms 
that appear inside infected tissue cells under a micro- 
scope. The doctor obtains a tissue sample either by cut- 
ting a piece of tissue from the edge of an skin ulcer with 
a scalpel or by taking a punch biopsy. To make a punch 
biopsy, the doctor will inject a local anesthetic into an 
ulcerated area and remove a piece of skin about 1/16 of 
an inch in size with a surgical skin punch. The tissue 
sample is then air-dried and stained with Wright’s stain, a 
chemical that will cause the Donovan bodies to show up 
as dark purple safety pin-shaped objects inside lighter- 
staining capsules. 


Treatment 


Granuloma inguinale is treated with oral antibiotics. 
Three weeks of treatment with erythromycin, strepto- 


1483 


ayeurnsul ewojnuesy 


Group therapy 


KEY TERMS 


Donovan bodies—Rod-shaped oval organisms 
found in tissue samples from patients with granu- 
loma inguinale. Donovan bodies appear deep pur- 
ple when stained with Wright's stain. 


Granulation tissue—A kind of tissue formed dur- 
ing wound healing, with a rough or irregular sur- 
face and a rich supply of blood capillaries. 


Granuloma—An inflammatory swelling or growth 
composed of granulation tissue, as in granuloma 
inguinale. 

Keloid—An unusual or abnormal growth of scar 
tissue, as in the third stage of granuloma 
inguinale. 

Punch biopsy—A method of obtaining skin sam- 
ples under local anesthesia using a surgical skin 
punch. 


Superinfection—A condition in which a patient 
with a contagious disease acquires a second infec- 
tion, as when a patient with granuloma inguinale 
is also infected with syphilis. 


Wright’s stain—A chemical used to stain tissue 
samples for laboratory analysis. 


mycin, or tetracycline, or 12 weeks of treatment with 
ampicillin are standard forms of therapy. Although the 
skin ulcers will start to show signs of healing in about a 
week, the patient must take the full course of medication 
to minimize the possibility of relapse. 


Prognosis 


Most patients with granuloma inguinale recover 
completely, although superinfected ulcers may require 
lengthy courses of medication. Early treatment prevents 
the complications associated with second- and third- 
stage infection. 


Prevention 


Prevention of granuloma inguinale has three impor- 
tant aspects: 


e Avoidance of casual sexual contacts, particularly 
among homosexual males, in countries with high rates 
of the disease 


¢ Tracing and examination of an infected person’s recent 
sexual contacts 
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e Monitoring the patient’s ulcers or scar tissue for signs 
of reinfection for a period of six months after antibiotic 
treatment 


Resources 
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Rebecca J. Frey 


Granulomatous ileitis see Crohn’s disease 
Graves’ disease see Hyperthyroidism 
Greenfield filter see Vena cava 

Grippe see Influenza 


Group A streptococcus infection see 
Streptococcal infections 


Group B streptococcus infection see 
Streptococcal infections 


i Group therapy 


Definition 


Group therapy is a form of psychosocial treatment 
where a small group of patients meet regularly to talk, 
interact, and discuss problems with each other and the 
group leader (therapist). 


Purpose 


Group therapy attempts to give individuals a safe 
and comfortable place where they can work out problems 
and emotional issues. Patients gain insight into their own 
thoughts and behavior, and offer suggestions and support 
to others. In addition, patients who have a difficult time 
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with interpersonal relationships can benefit from the 
social interactions that are a basic part of the group thera- 
py experience. 


Precautions 


Patients who are suicidal, homicidal, psychotic, or in 
the midst of a major acute crisis are typically not referred 
for group therapy until their behavior and emotional state 
have stabilized. Depending on their level of functioning, 
cognitively impaired patients (like patients with organic 
brain disease or a traumatic brain injury) may also be 
unsuitable for group therapy intervention. Some patients 
with sociopathic traits are not suitable for most groups. 


Description 


A psychologist, psychiatrist, social worker, or other 
healthcare professional typically arranges and conducts 
group therapy sessions. In some therapy groups, two co- 
therapists share the responsibility of group leadership. 
Patients are selected on the basis of what they might gain 
from group therapy interaction and what they can con- 
tribute to the group as a whole. 


Therapy groups may be homogeneous or heteroge- 
neous. Homogeneous groups have members with similar 
diagnostic backgrounds (for example, they may all suffer 
from depression). Heterogeneous groups have a mix of 
individuals with different emotional issues. The number 
of group members varies widely, but is typically no more 
than 12. Groups may be time limited (with a predeter- 
mined number of sessions) or indefinite (where the group 
determines when therapy ends). Membership may be 
closed or open to new members once sessions begin. 


The number of sessions in group therapy depends on 
the makeup, goals, and setting of the group. For example, 
a therapy group that is part of a substance abuse program 
to rehabilitate inpatients would be called short-term 
group therapy. This term is used because, as patients, the 
group members will only be in the hospital for a relative- 
ly short period of time. Long-term therapy groups may 
meet for six months, a year, or longer. The therapeutic 
approach used in therapy depends on the focus of the 
group and the psychological training of the therapist. 
Some common techniques include psychodynamic, cog- 
nitive-behavioral, and Gestalt therapy. 


In a group therapy session, group members are 
encouraged to openly and honestly discuss the issues 
that brought them to therapy. They try to help other 
group members by offering their own suggestions, 
insights, and empathy regarding their problems. There 
are no definite rules for group therapy, only that mem- 
bers participate to the best of their ability. However, 
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most therapy groups do have some basic ground rules 
that are usually discussed during the first session. 
Patients are asked not to share what goes on in therapy 
sessions with anyone outside of the group. This protects 
the confidentiality of the other members. They may also 
be asked not to see other group members socially out- 
side of therapy because of the harmful effect it might 
have on the dynamics of the group. 


The therapist’s main task is to guide the group in 
self-discovery. Depending on the goals of the group and 
the training and style of the therapist, he or she may 
lead the group interaction or allow the group to take 
their own direction. Typically, the group leader does 
some of both, providing direction when the group gets 
off track while letting them set their own agenda. The 
therapist may guide the group by simply reinforcing the 
positive behaviors they engage in. For example, if a 
group member shows empathy to another member, or 
offers a constructive suggestion, the therapist will point 
this out and explain the value of these actions to the 
group. In almost all group therapy situations, the thera- 
pist will attempt to emphasize the common traits among 
group members so that members can gain a sense of 
group identity. Group members realize that others share 
the same issues they do. 


The main benefit group therapy may have over indi- 
vidual psychotherapy is that some patients behave and 
react more like themselves in a group setting than they 
would one-on-one with a therapist. The group therapy 
patient gains a certain sense of identity and social accep- 
tance from their membership in the group. Suddenly, 
they are not alone. They are surrounded by others who 
have the same anxieties and emotional issues that they 
have. Seeing how others deal with these issues may give 
them new solutions to their problems. Feedback from 
group members also offers them a unique insight into 
their own behavior, and the group provides a safe forum 
in which to practice new behaviors. Lastly, by helping 
others in the group work through their problems, group 
therapy members can gain more self-esteem. Group ther- 
apy may also simulate family experiences of patients and 
will allow family dynamic issues to emerge. 


Self-help groups like Alcoholics Anonymous and 
Weight Watchers fall outside of the psychotherapy realm. 
These self-help groups do offer many of the same bene- 
fits of social support, identity, and belonging that make 
group therapy effective for many. Self-help group mem- 
bers meet to discuss a common area of concern (like 
alcoholism, eating disorders, bereavement, parenting). 
Group sessions are not run by a therapist, but by a non- 
professional leader, group member, or the group as a 
whole. Self-help groups are sometimes used in addition 
to psychotherapy or regular group therapy. 
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Group therapy 


Group therapy is practiced in a variety of settings, including both inpatient and outpatient facilities, and is used to treat anxi- 
ety, mood, and personality disorders as well as psychoses. (Photo Researchers, Inc. Reproduced by permission.) 


Preparation 


Patients are typically referred for group therapy by a 
psychologist or psychiatrist. Some patients may need 
individual therapy first. Before group sessions begin, the 
therapist leading the session may conduct a short intake 
interview with the patient to determine if the group is 
right for the patient. This interview will also allow the 
therapist to determine if the addition of the patient will 
benefit the group. The patient may be given some prelim- 
inary information on the group before sessions begin. 
This may include guidelines for success (like being open, 
listening to others, taking risks), rules of the group (like 
maintaining confidentiality), and educational informa- 
tion on what group therapy is about. 


Aftercare 


The end of long-term group therapy may cause feel- 
ings of grief, loss, abandonment, anger, or rejection in 
some members. The group therapist will attempt to foster 
a sense of closure by encouraging members to explore 
their feelings and use newly acquired coping techniques 
to deal with them. Working through this termination 
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phase of group therapy is an important part of the treat- 
ment process. 


Risks 


Some very fragile patients may not be able to toler- 
ate aggressive or hostile comments from group members. 
Patients who have trouble communicating in group situa- 
tions may be at risk for dropping out of group therapy. If 
no one comments on their silence or makes an attempt to 
interact with them, they may begin to feel even more iso- 
lated and alone instead of identifying with the group. 
Therefore, the therapist usually attempts to encourage 
silent members to participate early on in treatment. 


Normal results 


Studies have shown that both group and individual psy- 
chotherapy benefit about 85% of the patients that participate 
in them. Optimally, patients gain a better understanding of 
themselves, and perhaps a stronger set of interpersonal and 
coping skills through the group therapy process. Some 
patients may continue therapy after group therapy ends, 
either individually or in another group setting. 
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KEY TERMS 


Cognitive-behavioral—A therapy technique that 
focuses on changing beliefs, images, and thoughts 
in order to change maladjusted behaviors. 


Gestalt—A humanistic therapy technique that 
focuses on gaining an awareness of emotions and 
behaviors in the present rather than in the past. 


Psychodynamic—A therapy technique that 
assumes improper or unwanted behavior is caused 
by unconscious, internal conflicts and focuses on 
gaining insight into these motivations. 


Resources 


BOOKS 

Bernard, Harold S., and K. Roy MacKenzie, eds. Basics of 
Group Psychotherapy. New York: The Guilford Press, 
1994. 

Flores, Philip J. Group Psychotherapy with Addicted Popula- 
tions: An Integration of Twelve-Step and Psychodynamic 
Theory. 2nd ed. New York: The Haworth Press, 1997. 


ORGANIZATIONS 

American Psychiatric Association. 1400 K Street NW, Washing- 
ton DC 20005. (888) 357-7924. <http://www.psych.org>. 

American Psychological Association (APA). 750 First St. NE, 
Washington, DC 20002-4242. (202) 336-5700. <ttp:// 
www.apa.org>. 


Paula Anne Ford-Martin 


Growth hormone suppression test see 
Growth hormone tests 


i Growth hormone tests 


Definition 

Growth hormone (hGH), or somatotropin, is a hor- 
mone responsible for normal body growth and develop- 
ment by stimulating protein production in muscle cells 
and energy release from the breakdown of fats. Tests for 
growth hormone include Somatotropin hormone test, 
Somatomedin C, Growth hormone suppression test (glu- 
cose loading test), and Growth hormone stimulation test 
(Arginine test or Insulin tolerance test). 


Purpose 


Growth hormone tests are ordered for the following 
reasons: 
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e to identify growth deficiencies, including delayed puber- 
ty and small stature in adolescents which can result from 
pituitary or thyroid malfunction 


* to aid in the diagnosis of hyperpituitarism that is evi- 
dent in gigantism or acromegaly 


eto screen for inadequate or reduced pituitary gland 
function 


e to assist in the diagnosis of pituitary tumors or tumors 
related to the hypothalamus, an area of the brain 


e to evaluate hGH therapy 


Precautions 


Taking certain drugs such as amphetamines, dop- 
amine, corticosteroids, and phenothiazines may increase 
and decrease growth hormone secretion, respectively. 
Other factors influencing hGH secretion include stress, 
exercise, diet, and abnormal glucose levels. These tests 
should not be done within a week of any radioactive scan. 


Description 


Several hormones play important roles in human 
growth. The major human growth hormone (hGH), or 
somatotropin, is a protein made up of 191 amino acids 
which is secreted by the anterior pituitary gland and 
coordinates normal growth and development. Human 
growth is characterized by two spurts, one at birth and 
the other at puberty. hGH plays an important role at both 
of these times. Normal individuals have measurable lev- 
els of hGH throughtout life. Yet levels of hGH fluctuate 
during the day and are affected by eating and exercise. 
Receptors which respond to hGH exist on cells and tis- 
sues throughout the body. The most obvious effect of 
hGH is on linear skeletal development. But the metabolic 
effects of hGH on muscle, the liver, and fat cells are criti- 
cal to its function. Humans have two forms of hGH, and 
the functional difference between the two is unclear. 
They are both formed from the same gene, but one lacks 
the amino acids in positions 32—46. 


hGH is produced in the anterior portion of the pitu- 
itary gland by somatotrophs under the control of hor- 
monal signals in the hypothalamus. Two hypothalamic 
hormones regulate hGH; they are growth hormone- 
releasing hormone (GHRH) and growth hormone— 
inhibiting hormone (GHIH). When blood glucose levels 
fall, GHRH triggers the secretion of stored hGH. As 
blood glucose levels rise, GHRH release is turned off. 
Increases in blood protein levels trigger a similar 
response. As a result of this hypothalamic feedback loop, 
hGH levels fluctuate throughout the day. Normal plasma 
hGH levels 1-3 ng/ML with peaks as high as 60 ng/ML. 
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Growth hormone tests 


In addition, plasma glucose and amino acid availability 
for growth is also regulated by the hormones adrenaline, 
glucagon, and insulin. 


Most hGH is released at night. Peak spikes of hGH 
release occur around 10 P.M., midnight, and 2 A.M. The 
logic behind this night-time release is that most of hGH’s 
effects are mediated by other hormones, including the 
somatomedins, IGH-I and IGH-II. As a result, the effects 
of hGH are spread out more evenly during the day. 


A number of hormonal conditions can lead to exces- 
sive or diminished growth. Because of its critical role in 
producing hGH and other hormones, an aberrant pitu- 
itary gland will often yield altered growth. Dwarfism 
(very small stature) can be due to underproduction of 
hGH, lack of IGH-J, or a flaw in target tissue response to 
either of these growth hormones. Overproduction of 
hGH or IGH-I, or an exaggerated response to these hor- 
mones can lead to gigantism or acromegaly, both of 
which are characterized by a very large stature. 


Gigantism is the result of hGH overproduction in 
early childhood leading to a skeletal height up to 8 feet 
(2.5m) or more. Acromegaly results when hGH is over- 
produced after the onset of puberty. In this condition, the 
epiphyseal plates of the long bone of the body do not 
close, and they remain responsive to additional stimulat- 
ed growth by hGH. This disorder is characterized by an 
enlarged skull, hands and feet, nose, neck, and tongue. 


Somatrotropin 


Somatrotropin is used to identify hGH deficiency in 
adolescents with short stature, delayed sexual maturity, 
and other growth deficiencies. It also aids in document- 
ing excess hGH production that is responsible for gigan- 
tism or acromegaly, and confirms underactivity or over- 
production of the pituitary gland (hypopituitarism or 
hyperpituitarism). However, due to the episodic secretion 
of hGH, as well as hGH production in response to stress, 
exercise, or other factors, random assays are not an ade- 
quate determination of hGH deficiency. To negate these 
variables and obtain more accurate readings, a blood 
sample can be drawn one to 1.5 hours after sleep (hGH 
levels increase during sleep), or strenuous exercise can 
be performed for 30 minutes before blood is drawn (hGH 
levels increase after exercise). The hGH levels at the end 
of an exercise period are expected to be maximal. 


Somatomedin C 


The somatomedin C test is usually ordered to detect 
pituitary abnormalities, hGH deficiency, and acromegaly. 
Also called insulin-like growth factor (IGF-1), 
somatomedin C is considered a more accurate reflection 
of the blood concentration of hGH because such vari- 
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ables as time of day, activity levels, or diet does not influ- 
ence the results. Somatomedin C is part of a group of 
peptides, called somatomedins, through which hGH 
exerts its effects. Because it circulates in the bloodstream 
bound to long-lasting proteins, it is more stable than 
hGH. Levels of somatomedin C do depend on hGH lev- 
els, however. As a result, somatomedin C levels are low 
when hGH levels are deficient. Abnormally low test 
results of somatomedin C require an abnormally reduced 
or absent hGH during an hGH stimulation test in order to 
diagnose hGH deficiency. Nonpituitary causes of 
reduced somatomedin C include malnutrition, severe 
chronic illness, severe liver disease, hypothyroidism, 
and Laron’s dwarfism. 


Growth hormone stimulation test 


The hGH stimulation test, also called hGH Provoca- 
tion test, Insulin Tolerance, or Arginine test, is per- 
formed to test the body’s ability to produce human 
growth hormone, and to identify suspected hGH defi- 
ciency. A normal patient can have low hGH levels, but if 
hGH is still low after stimulation, a diagnosis can be 
more accurately made. 


Insulin-induced hypoglycemia (via intravenous 
injection of insulin) stimulates hGH and corticotropin 
secretion as well. If such stimulation is unsuccessful, 
then there is a malfunction of the anterior pituitary gland. 
Blood samples may be obtained following an energetic 
exercise session lasting 20 minutes. 


A substance called hGH-releasing factor has recent- 
ly been used for hGH stimulation. This approach promis- 
es to be more accurate and specific for hGH deficiency 
caused by the pituitary. Growth hormone deficiency is 
also suspected when x ray determination of bone age 
indicates retarded growth in comparison to chronologic 
age. At present, the best method to identify hGH-defi- 
cient patients is a positive stimulation test followed by a 
positive response to a therapeutic trial of hGH. 


Growth hormone suppression test 


Also called the glucose loading test, this procedure 
is used to evaluate excessive baseline levels of human 
growth hormone, and to confirm diagnosis of gigantism 
in children and acromegaly in adults. The procedure 
requires two different blood samples, one drawn before 
the administration of 100 g of glucose (by mouth), and a 
second sample two hours after glucose ingestion. 


Normally, a glucose load suppresses hGH secretion. 
In a patient with excessive hGH levels, failure of sup- 
pression indicates anterior pituitary dysfunction and con- 
firms a diagnosis of acromegaly and gigantism. 
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Preparation 


Somatotropin: This test requires a blood sample. The 
patient should be fasting (nothing to eat or drink from 
midnight the night before the test). Stress and/or exercise 
increases hGH levels, so the patient should be at complete 
rest for 30 minutes before the blood sample is drawn. If 
the physician has requested two samples, they should be 
drawn on consecutive days at approximately the same 
time on both days, preferably between 6 AM and 8 AM. 


Somatomedin C: This test requires a blood sample. 
The patient should have nothing to eat or drink from 
midnight the night before the test. 


Growth hormone stimulation: This test requires 
intravenous administration of medications and the with- 
drawal of frequent blood samples, which are obtained at 
0, 60, and 90 minutes after injection of arginine and/or 
insulin. The patient should have nothing to eat or drink 
after midnight the night before the test. 


Growth hormone suppression: This test requires two 
blood samples, one before the test and another two hours 
after administration of 100 g of glucose solution by 
mouth. The patient should have nothing to eat or drink 
after midnight, and physical activity should be limited 
for 10-12 hours before the test. 


Risks 


Growth hormone stimulation: Only minor discomfort 
is associated with this test, and results from the insertion 
of the IV line and the low blood sugar (hypoglycemia) 
induced by the insulin injection. Some patients may expe- 
rience sleepiness, sweating and/or nervousness, all of 
which can be corrected after the test by ingestion of cook- 
ies, juice, or a glucose infusion. Severe cases of hypo- 
glycemia may cause ketosis (excessive amounts of fatty 
acid byproducts in the body), acidosis (a disturbance of 
the body’s acid-base balance), or shock. With the close 
observation required for the test, these are unlikely. 


Growth hormone suppression: Some patients experi- 
ence nausea after the administration of this amount of 
glucose. Ice chips can alleviate this symptom. 


Normal results 


Normal results may vary from laboratory to labora- 
tory but are usually within the following ranges: 


Somatotropin: 
e men: 5 ng/ml 
e women: less than 10 ng/ml 
e children: 0-10 ng/ml 
¢ newborn: 10—40 ng/ml 
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KEY TERMS 


Acromegaly—A rare disease resulting from exces- 
sive growth hormone caused by a benign tumor. If 
such a tumor develops within the first ten years of 
life, the result is gigantism (in which growth is 
accelerated) and not acromegaly. Symptoms 
include coarsening of the facial features, enlarge- 
ment of the hands, feet, ears, and nose, jutting of 
the jaw, and a long face. 


Dwarfism, pituitary—Short stature. When caused 
by inadequate amounts of growth hormone (as 
opposed to late growth spurt or genetics), hGH 
deficiency results in abnormally slow growth and 
short stature with normal proportions. 


Gigantism—Excessive growth, especially in height, 
resulting from overproduction during childhood or 
adolescence of growth hormone by a pituitary 
tumor. Untreated, the tumor eventually destroys 
the pituitary gland, resulting in death during early 
adulthood. If the tumor develops after growth has 
stopped, the result is acromegaly, not gigantism. 


Pituitary gland—tThe pituitary is the most impor- 
tant of the endocrine glands (glands that release 
hormones directly into the bloodstream). Some- 
times referred to as the “master gland,” the pitu- 
itary regulates and controls the activities of other 
endocrine glands and many body processes. 


Somatomedin C: 
e adult: 42-110 ng/ml 
Child: 
e 0-8 years: Girls 7-110 ng/ml; Boys 4—87 ng/ml 
e 9-10 years: Girls 39-186 ng/ml; Boys 26-98 ng/ml 
e 11-13 years: Girls 66-215 ng/ml; Boys 44—207 ng/ml 
e 14-16 years: Girls 96-256 ng/ml; Boys 48 255 ng/ml 
Growth hormone stimulation: greater than 10 ng/ml. 


Growth hormone suppression: Normally, glucose 
suppresses hGH to levels of undetectable to 3 ng/ml in 
30 minutes to two hours. In children, rebound stimula- 
tion may occur after two to five hours. 


Abnormal results 


Somatotropin hormone: Excess hGH is responsible 
for the syndromes of gigantism and acromegaly. Excess 
secretion is stimulated by anorexia nervosa, stress, 
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Guided imagery 


hypoglycemia, and exercise. Decreased levels are seen in 
hGH deficiency, dwarfism, hyperglycemia, failure to 
thrive, and delayed sexual maturity. 


Somatomedin C: Increased levels contribute to the 
syndromes of gigantism and acromegaly. Stress, major 
surgery, hypoglycemia, starvation, and exercise stimulate 
hGH secretion, which in turn stimulates somatomedin C. 


Growth hormone stimulation: Decreased levels are 
seen in pituitary deficiency and hGH deficiency. Dis- 
eases of the pituitary can result in failure of the pituitary 
to secrete hGH and/or all the pituitary hormones. As a 
result, the hGH stimulation test will fail to stimulate 
hGH secretion. 


Growth hormone suppression: The acromegaly syn- 
drome elevates base hGH levels to 75 ng/ml, which in 
turn are not suppressed to less than 5 ng/ml during the 
test. Excess hGH secretion may cause unchanged or ris- 
ing hGH levels in response to glucose loading, confirm- 
ing a diagnosis of acromegaly or gigantism. In such 
cases, verification of results is required by repeating the 
test after a one-day rest. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 
G6PD deficiency see Glucose-6-phosphate 


dehydrogenase deficiency 
Guaifenesin see Expectorants 


l Guided imagery 


Definition 


Guided imagery is the use of relaxation and mental 
visualization to improve mood and/or physical well-being. 


Purpose 


The connection between the mind and physical 
health has been well documented and extensively stud- 
ied. Positive mental imagery can promote relaxation and 
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reduce stress, improve mood, control high blood pres- 
sure, alleviate pain, boost the immune system, and lower 
cholesterol and blood sugar levels. Through guided 
imagery techniques, patients can learn to control func- 
tions normally controlled by the autonomic nervous sys- 
tem, such as heart rate, blood pressure, respiratory rate, 
and body temperature. 


One of the biggest benefits of using guided imagery 
as a therapeutic tool is its availability. Imagery can be 
used virtually anywhere, anytime. It is also an equal 
opportunity therapy. Although some initial training in the 
technique may be required, guided imagery is accessible 
to virtually everyone regardless of economic status, edu- 
cation, or geographical location. 


Guided imagery also gives individuals a sense of 
empowerment, or control. The technique is induced by a 
therapist who guides the patient. The resulting mental 
imagery used is solely a product of the individual ’s imag- 
ination. Some individuals have difficulty imagining. 
They may not get actual clear images but perhaps vague 
feelings about the guided journey. However these indi- 
viduals’ brains and nervous systems responses seem to 
be the same as those with more detailed imaginings. 


Patients who feel uncomfortable “opening up” in a 
traditional therapist-patient session may feel more at ease 
with a self-directed therapy like guided imagery. 


Description 


Guided imagery is simply the use of one’s imagina- 
tion to promote mental and physical health. It can be 
self-directed, where the individual puts himself into a 
relaxed state and creates his own images, or directed by 
others. When directed by others, an individual listens to a 
therapist, video, or audiotaped exercise that leads him 
through a relaxation and imagery exercise. Some thera- 
pists also use guided imagery in group settings. 


Guided imagery is a two-part process. The first com- 
ponent involves reaching a state of deep relaxation 
through breathing and muscle relaxation techniques. Dur- 
ing the relaxation phase, the person closes her eyes and 
focuses on the slow, in and out sensation of breathing. Or, 
she might focus on releasing the feelings of tension from 
her muscles, starting with the toes and working up to the 
top of the head. Relaxation tapes often feature soft music 
or tranquil, natural sounds such as rolling waves and 
chirping birds in order to promote feelings of relaxation. 


Once complete relaxation is achieved, the second 
component of the exercise is the imagery, or visualization, 
itself. There are a number of different types of guided 
imagery techniques, limited only by the imagination. Some 
commonly used types include relaxation imagery, healing 
imagery, pain control imagery, and mental rehearsal. 
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Relaxation imagery 


Relaxation imagery involves conjuring up pleasant, 
relaxing images that rest the mind and body. These may be 
experiences that have already happened, or new situations. 


Healing imagery 

Patients coping with diseases and injuries can imagine 
cancer cells dying, wounds healing, and the body mending 
itself. Or, patients may picture themselves healthy, happy, 
and symptom-free. Another healing imagery technique is 
based on the idea of gi, or energy flow, an idea borrowed 
from traditional Chinese medicine. Chinese medicine 
practitioners believe that illness is the result of a blockage 
or slowing of energy flow in the body. Individuals may use 
guided imagery to imagine energy moving freely through- 
out the body as a metaphor for good health. 


Pain control imagery 


Individuals can control pain through several imagery 
techniques. One method is to produce a mental image of 
the pain and then transform that image into something 
less frightening and more manageable. Another is to 
imagine the pain disappearing, and the patient as com- 
pletely pain-free. Or, one may imagine the pain as some- 
thing over which he has complete control. For example, 
patients with back problems may imagine their pain as a 
high voltage electric current surging through their spine. 
As they use guided imagery techniques, they can picture 
themselves reaching for an electrical switch and turning 
down the power on the current to alleviate the pain. 


Mental rehearsal 


Mental rehearsal involves imagining a situation or 
scenario and its ideal outcome. It can be used to reduce 
anxiety about an upcoming situation, such as labor and 
delivery, surgery, or even a critical life event such as an 
important competition or a job interview. Individuals pic- 
ture themselves going through each step of the anxiety- 
producing event and then successfully completing it. 


Preparations 


For a successful guided imagery session, individuals 
should select a quiet, relaxing location where there is a 
comfortable place to sit or recline. If the guided imagery 
session is to be prompted with an audiotape or videotape, 
a stereo, VCR, or portable tape player should be avail- 
able. Some people find that quiet background music 
improves their imagery sessions. 


The session, which can last anywhere from a few 
minutes to an hour, should be uninterrupted. Taking the 
phone off the hook and asking family members for soli- 
tude can ensure a more successful and relaxing session. 
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KEY TERMS 


Aromatherapy—tThe therapeutic use of plant- 
derived, aromatic essential oils to promote physi- 
cal and psychological well-being. 


Autonomic nervous system—The part of the ner- 
vous system that controls so-called involuntary 
functions such as heart rate, salivary gland secre- 
tion, respiratory function, and pupil dilation. 


Imagery combined with other relaxation techniques 
such as yoga, massage, or aromatherapy can greatly 
enhance the effects of these therapies. It can be done vir- 
tually anywhere. 


Precautions 


Because of the state of extreme relaxation involved 
in guided imagery, individuals should never attempt to 
use guided imagery while driving or operating heavy 
machinery. 


Side effects 


Guided imagery can induce sleepiness, and some 
individuals may fall asleep during a session. Other than 
this, there are no known adverse side effects to guided 
imagery. 


Research and general acceptance 


Use of guided imagery is a widely accepted practice 
among mental healthcare providers and is gaining accep- 
tance as a powerful pain control tool across a number of 
medical disciplines. Results of a study conducted at The 
Cleveland Clinic Foundation and published in 1999 found 
that cardiac surgery patients who used a guided imagery 
tape prior to surgery experienced less pain and anxiety. 
These patients also left the hospital earlier following 
surgery than patients who used pain medication only. 


Another study conducted by Harvard Medical 
School researchers found that for more than 200 patients 
undergoing invasive vascular or renal surgery, guided 
imagery controlled pain and anxiety more effectively 
than medication alone. 


Resources 


BOOKS 

Battino, Rubin. Guided Imagery and Other Approaches to 
Healing. Carmarthen, United Kingdom: Crown House 
Publishing, 2000. 
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Guillain-Barré syndrome 


PERIODICALS 
Lang, Elvira, et al. “Adjunctive non-pharmacological analgesia 


for invasive medical procedures: a randomized trial.” The 
Lancet. 355, no. 9214, (April 2000): 1486-1490. 


ORGANIZATIONS 
The Academy for Guided Imagery. P.O. Box 2070, Mill Valley, 
CA 94942. (800) 726-2070. 


OTHER 

Brennan, Patricia. “Stress First Aid Kit.” (Guided imagery 
audiotape set.) Available from Inside Out Publishing at 
(888) 727-3296 or <http://www.facingthedawn.com>. 


Paula Ford-Martin 


i Guillain-Barré syndrome 


Definition 


Guillain-Barré syndrome (GBS) causes progressive 
muscle weakness and paralysis (the complete inability 
to use a particular muscle or muscle group), which devel- 
ops over days or up to four weeks, and lasts several 
weeks or even months. 


Description 


The classic scenario in GBS involves a patient who 
has just recovered from a typical, seemingly uncompli- 
cated viral infection. Symptoms of muscle weakness 
appear one to four weeks later. The most common pre- 
ceding infections are cytomegalovirus, herpes, Epstein- 
Barr virus, and viral hepatitis. A gastrointestinal infec- 
tion with the bacteria Campylobacter jejuni is also com- 
mon and may cause a severe type of GBS from which it 
is particularly difficult to recover. About 5% of GBS 
patients have a surgical procedure as a preceding event. 
Patients with lymphoma, systemic lupus erythemato- 
sus, or AIDS have a higher than normal risk of GBS. 
Other GBS patients have recently received an immuniza- 
tion, while still others have no known preceding event. In 
1976-77, there was a vastly increased number of GBS 
cases among people who had been recently vaccinated 
against the Swine flu. The reason for this phenomenon 
has never been identified, and no other flu vaccine has 
caused such an increase in GBS cases. 


Causes and symptoms 


The cause of the weakness and paralysis of GBS is 
the loss of myelin, which is the material that coats nerve 
cells (the loss of myelin is called demyelination). Myelin 
is an insulating substance which is wrapped around 
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nerves in the body, serving to speed conduction of nerve 
impulses. Without myelin, nerve conduction slows or 
stops. GBS has a short, severe course. It causes inflam- 
mation and destruction of the myelin sheath, and it dis- 
turbs multiple nerves. Therefore, it is considered an acute 
inflammatory demyelinating polyneuropathy. 


The reason for the destruction of myelin in GBS is 
unknown, although it is thought that the underlying prob- 
lem is autoimmune in nature. An autoimmune disorder is 
one in which the body’s immune system, trained to fight 
against such foreign invaders as viruses and bacteria, 
somehow becomes improperly programmed. The immune 
system becomes confused, and is not able to distinguish 
between foreign invaders and the body itself. Elements of 
the immune system are unleashed against areas of the 
body, resulting in damage and destruction. For some rea- 
son, in the case of GBS, the myelin sheath appears to 
become a target for the body’s own immune system. 


The first symptoms of GBS consist of muscle weak- 
ness (legs first, then arms, then face), accompanied by 
prickly, tingling sensations (paresthesias). Symptoms affect 
both sides of the body simultaneously, a characteristic that 
helps distinguish GBS from other causes of weakness and 
paresthesias. Normal reflexes are first diminished, then 
lost. The weakness eventually affects all the voluntary mus- 
cles, resulting in paralysis. When those muscles necessary 
for breathing become paralyzed, the patient must be placed 
on a mechanical ventilator which takes over the function of 
breathing. This occurs about 30% of the time. Very severe- 
ly ill GBS patients may have complications stemming from 
other nervous system abnormalities which can result in 
problems with fluid balance in the body, severely fluctuat- 
ing blood pressure, and heart rhythm irregularities. 


Diagnosis 


Diagnosis of GBS is made by looking for a particu- 
lar cluster of symptoms (progressively worse muscle 
weakness and then paralysis), and by examining the fluid 
that bathes the brain and spinal canal through cere- 
brospinal fluid (CSF) analysis. This fluid is obtained by 
inserting a needle into the lower back (lumbar region). 
When examined in a laboratory, the CSF of a GBS 
patient will reveal a greater-than-normal quantity of pro- 
tein, with normal numbers of white blood cells and a nor- 
mal amount of sugar. Electrodiagnostic studies may 
show slowing or block of conduction in nerve endings in 
parts of the body other than the brain. Minor abnormali- 
ties will be present in 90% of patients. 


Treatment 


There is no direct treatment for GBS. Instead, treat- 
ments are used that support the patient with the disabili- 
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ties caused by the disease. The progress of paralysis must 
be carefully monitored, in order to provide mechanical 
assistance for breathing if it becomes necessary. Careful 
attention must also be paid to the amount of fluid the 
patient is taking in by drinking and eliminating by urinat- 
ing. Blood pressure, heart rate, and heart rhythm also 
must be monitored. 


A procedure called plasmapheresis, performed 
early in the course of GBS, has been shown to shorten 
the course and severity of GBS. Plasmapheresis consists 
of withdrawing the patient’s blood, passing it through an 
instrument that separates the different types of blood 
cells, and returning all the cellular components (red and 
white blood cells and platelets) along with either donor 
plasma or a manufactured replacement solution. This is 
thought to rid the blood of the substances that are attack- 
ing the patient’s myelin. 


It has also been shown that the use of high doses of 
immunoglobulin given intravenously (by drip through a 
needle in a vein) may be just as helpful as plasmaphere- 
sis. Immunoglobulin is a substance naturally manufac- 
tured by the body’s immune system in response to vari- 
ous threats. It is interesting to note that corticosteroid 
medications (such as prednisone), often the mainstay of 
anti-autoimmune disease treatment, are not only unhelp- 
ful, but may in fact be harmful to patients with GBS. 


Prognosis 


About 85% of GBS patients make reasonably good 
recoveries. However, 30% of adult patients, and a greater 
percentage of children, never fully regain their previous 
level of muscle strength. Some of these patients suffer 
from residual weakness, others from permanent paraly- 
sis. About 10% of GBS patients begin to improve, then 
suffer a relapse. These patients suffer chronic GBS 
symptoms. About 5% of all GBS patients die, most from 
cardiac rhythm disturbances. 


Patients with certain characteristics tend to have a 
worse outcome. These include people of older age, those 
who required breathing support with a mechanical venti- 
lator, and those who had their worst symptoms within the 
first seven days. 


Prevention 


Because so little is known about what causes GBS to 
develop, there are no known methods of prevention. 


Resources 


BOOKS 
Bosch, E. P., and H. Mitsumoto. “Disorders of Peripheral 
Nerves.” In Neurology in Clinical Practice: The Neuro- 
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KEY TERMS 


Autoimmune—The body’s immune system direct- 
ed against the body itself. 


Demyelination—Disruption or destruction of the 
myelin sheath, leaving a bare nerve. Results in a 
slowing or stopping of impulses traveling along 
that nerve. 


Inflammatory—Having to do with inflammation, 
the body’s response to either invading foreign sub- 
stances (such as viruses or bacteria) or to direct 
injury of body tissue. 


Myelin—The substance that is wrapped around 
nerves, and which is responsible for speed and effi- 
ciency of impulses traveling through those nerves. 


logical Disorders, ed. Walter G. Bradley, et al. Boston: 
Butterworth-Heinemann, 1996. 
Griffin, J. W. “Immune-Mediated Neuropathies.” In Cecil Essen- 
tials of Medicine. Philadelphia: W. B. Saunders Co., 1996. 
Guberman, A. An Introduction to Clinical Neurology. Boston: 
Little, Brown and Co., 1994. 
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í Guinea worm infection 


Definition 


Infection occurs when the parasitic guinea worm 
resides within the body. Infection is not apparent until a 
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Guinea worm infection 


pregnant female worm prepares to expel embryos. The 
infection is rarely fatal, but the latter stage is painful. The 
infection is also referred to as dracunculiasis, and less 
commonly as dracontiasis. 


Description 


Before the early 1980s, guinea worms infected 
10-15 million people annually in central Africa and parts 
of Asia. By 1996, worldwide incidence of infection fell 
to fewer than 153,000 cases per year. Complete eradica- 
tion of guinea worm infection is a goal of international 
water safety programs. 


To survive, guinea worms require three things: water 
during the embryo stage, an intermediate host during 
early maturation, and a human host during adulthood. In 
bodies of water, such as ponds, guinea worm embryos 
are eaten by tiny, lobster-like water fleas. Once ingested, 
the embryos mature into larvae. 


Humans become hosts by consuming water contain- 
ing infected water fleas. Once in the human intestine, lar- 
vae burrow into surrounding tissue. After three to four 
months, the worms mate. Males die soon after, but preg- 
nant females continue to grow. As adults, each threadlike 
worm can be three feet long and harbor three million 
embryos. More than one guinea worm can infect a per- 
son at the same time. 


About eight months later, the female prepares to 
expel mature embryos by migrating toward the skin sur- 
face. Until this point, most people are unaware that they 
are infected. Extreme pain occurs as the worm emerges 
from under the skin, often around the infected person’s 
ankle. The pain is temporarily relieved by immersing the 
area in water, an act that contaminates the water and 
starts the cycle again. 


Causes and symptoms 


Dracunculus medinensis, or guinea worm, causes 
infection. Symptoms are commonly absent until a preg- 
nant worm prepares to expel embryos. By secreting an 
irritating chemical, the worm causes a blister to form on 
the skin surface. This chemical also causes nausea, vom- 
iting, dizziness, and diarrhea. The blister is accompa- 
nied by a burning, stabbing pain and can form anywhere 
on the body; but, the usual site is the lower leg or foot. 
Once the blister breaks, an open sore remains until the 
worm has expelled all the embryos. 


Diagnosis 
Guinea worm infection is identified by the symp- 


toms. 
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Guinea worm embryo—The guinea worm at its 
earliest life stage prior to or shortly after being 
expelled from an adult female worm. 


Guinea worm larvae—The guinea worm during its 
middle life stage as it matures within a water flea. 
The larvae can only grow to adulthood within a 
human host. 


Host—With regard to guinea worm infection, 
either the water flea or human from which the 
worm gets nourishment and shelter as it matures. 


Secondary infection—An illness—typically caused 
by bacteria—that follows from a guinea worm 
infection. 


Treatment 


Most people infected with guinea worm rely on tradi- 
tional medicine. The worm is extracted by gently and grad- 
ually pulling the worm out and winding it around a small 
strip of wood. Surgical removal is possible, but rarely done 
in rural areas. Extraction is complemented by herbs and 
oils to treat the wound site. Such treatment can ease extrac- 
tion and may help prevent secondary infections. 


Modern medicine offers safe surgical removal of 
the guinea worm, and drug therapy can prevent infection 
and pain. Using drugs to combat the worms has had 
mixed results. 


Prognosis 


If the worm is completely removed, the wound heals 
in approximately two to four weeks. However, if a worm 
emerges from a sensitive area, such as the sole of a foot, or 
if several worms are involved, healing requires more time. 
Recovery is also complicated if the worm breaks during 
extraction. Serious secondary infections frequently occur 
in such situations. There is the risk of permanent disability 
in some cases, and having one guinea worm infection does 
not confer immunity against future infections. 


Prevention 


Guinea worn infection is prevented by disrupting 
transmission. Wells and other protected water sources 
are usually safe from being contaminated with worm 
embryos. In open water sources, poisons may be used 
to kill water fleas. Otherwise, water must be boiled or 
filtered. 
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Hunter, John M. “An Introduction to Guinea Worm on the Eve 
of Its Departure: Dracunculiasis Transmission, Health 
Effects, Ecology and Control.” Social Science and Medi- 
cine 43, no. 9 (1996): 1399. 


OTHER 
World Health Organization. 7 June 1998 <http://www.who. int/ 
home-page/index.en.shtml>. 


Julia Barrett 


i Gulf War syndrome 


Definition 


Gulf War syndrome describes a wide spectrum of ill- 
nesses and symptoms ranging from asthma to sexual 
dysfunction that have been reported by U.S. and U.S. 
allied soldiers who served in the Persian Gulf War in 
1990-1991. 


Description 


Between 1994 and 1999, 145 federally funded 
research studies on Gulf War-related illnesses were 
undertaken at a cost of over $133 million. Despite this 
investment and the data collected from over 100,000 vet- 
erans who have registered with the Department of 
Defense (DOD) and/or Veterans Administration (VA) as 
having Gulf War-related illnesses, there is still much 
debate over the origin and nature of Gulf War syndrome. 
As of early 2001, the DOD has failed to establish a defi- 
nite cause for the disorder. Veterans who have the illness 
experience a wide range of debilitating symptoms that 
elude a single diagnosis. Common symptoms include 
fatigue, trouble breathing, headaches, disturbed sleep, 
memory loss, and lack of concentration. Similar experi- 
ences among Gulf War veterans have been reported in the 
United Kingdom and Canada. 


Causes and symptoms 


There is much current debate over a possible 
causative agent for Gulf War syndrome other than the 
stress of warfare. Intensive efforts by the Veterans 
Administration and other public and private institutions 
have investigated a wide range of potential factors. These 
include chemical and biological weapons, the immuniza- 
tions and preventive treatments used to protect against 
them, smoke from oil well fires, exposure to depleted ura- 
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nium, and diseases endemic to the Arabian peninsula. So 
far investigators have not approached a consensus. In its 
final report released in December 2000, the Presidential 
Special Oversight Board for Department of Defense 
Investigations of Gulf War Chemical and Biological Inci- 
dents cited combat stress as a possible causative factor, 
but called for further research. There is also a likelihood 
that U.S. and allied forces were exposed to low levels of 
sarin and/or cyclosarin (nerve gases) released during the 
destruction of Iraqi munitions at Kharnisiyah, Iraq, and 
that these chemicals might be linked to the syndrome. In 
July 1997, the VA informed approximately 100,000 U.S. 
servicemen of their possible exposure to the nerve agents. 


In October 1999, the U.S. Pentagon released a report 
that hypothesized that an experimental drug known as 
pyriostigmine bromide (PB) might be linked to the physi- 
cal symptoms manifested in Gulf War Syndrome. The 
experimental drug was given to U.S. and Canadian troops 
during the war to protect soldiers against the effects of the 
chemical nerve agent soman. It has also been suggested 
that botulinum toxoid and anthrax vaccinations adminis- 
tered to soldiers during the conflict may be responsible 
for some manifestations of the syndrome. 


Some studies have shown that Gulf War veterans 
have a higher incidence of positive tests for Mycoplasma 
fermentans, a bacteria, in their bloodstream. However, 
other clinical studies have not found a link between the 
bacterial infection and Gulf War-related illnesses. 


Statistical analysis tells us that the following symp- 
toms are about twice as likely to appear in Gulf War vet- 
erans than in their non-combat peers: depression, post- 
traumatic stress disorder (PTSD), chronic fatigue, cogni- 
tive dysfunction (diminished ability to calculate, order 
thoughts, evaluate, learn, and remember), bronchitis, 
asthma, fibromyalgia, alcohol abuse, anxiety, and sexu- 
al discomfort. PTSD is the modern equivalent of shell 
shock (World War I) and battle fatigue (World War II). It 
encompasses most of the psychological symptoms of war 
veterans, including nightmares, panic at sudden loud 
noises, and inability to adjust to peacetime living. 
Chronic fatigue syndrome has a specific medical defin- 
ition that attempts to separate common fatigue from a 
more disabling illness in hope of finding a specific cause. 
Fibromyalgia is another newly defined syndrome, and as 
such it has arbitrarily rigid defining characteristics. 
These include a certain duration of illness, a specified 
minimum number of joint and muscle pain located in 
designated areas of the body, sleep disturbances, and 
other associated symptoms and signs. 


Researchers have identified three distinct syndromes 
and several variations in Gulf War veterans. Type one 
patients suffer primarily from impaired thinking. Type 
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Gulf War syndrome 


two patients have a greater degree of confusion and ataxia 
(loss of coordination). Type three patients were the most 
affected by joint pains, muscle pains, and extremity pares- 
thesias (unnatural sensations like burning or tingling in 
the arms and legs). In each of the three types, researchers 
found different but measurable impairments on objective 
testing of neurological function. The business of the ner- 
vous system is much more complex and subtle than other 
body functions. Measuring it requires equally complex 
effort. The tests used in this study carefully measured and 
compared localized nerve performance at several differ- 
ent tasks against the same values in normal subjects. 
Brain wave response to noise and touch, eye muscle 
response to spinning, and caloric testing (stimulation of 
the ear with warm and cold water, which causes vertigo) 
were clearly different between the normal and the test 
subjects. The researchers concluded that there was “a 
generalized injury to the nervous system.” Another 
research group concluded their study by stating that there 
was “a spectrum of neurologic injury involving the cen- 
tral, peripheral, and autonomic nervous systems.” 


Diagnosis 

Until there is a clear definition of the disease, diag- 
nosis is primarily an exercise in identifying those Gulf 
War veterans who have undefined illness in an effort to 
learn more about them and their symptoms. Both the 
Department of Defense and the Veterans Administration 
currently have programs devoted to this problem. Both 
the DOD’s Comprehensive Clinical Evaluation Program 
and the VA’s Persian Gulf Registry provide free, in-depth 
medical evaluations to Gulf War veterans and their fami- 
lies. In addition to providing individual veterans with 
critical medical care, these organizations use the cumula- 
tive data from these programs to advance research on 
Gulf War Syndrome itself. 


Treatment 


Specific treatment awaits specific diagnosis and 
identification of a causative agent. Meanwhile, veterans 
can benefit from the wide variety of supportive and non- 
specific approaches to this and similar problems. There 
are many drugs available for symptomatic relief. Psycho- 
logical counseling by those specializing in this area can 
be immensely beneficial, even life-saving for those con- 
templating suicide. Veterans’ benefits are available for 
those who are impaired by their symptoms. 


Alternative treatment 


The symptoms can be worked with using many 
modalities of alternative health care. The key to working 
successfully with people living their lives with Gulf War 
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Ataxia—Lack of coordination. 


Caloric testing—Flushing warm and cold water 
into the ear stimulates the labyrinth and causes 
vertigo and nystagmus if all the nerve pathways 
are intact. 


Endemic—Always there. 


Paresthesia—An altered sensation often described 
as burning, tingling, or pin pricks. 
Syndrome—Common features of a disease or fea- 
tures that appear together often enough to suggest 
they may represent a single, as yet unknown, dis- 
ease entity. When a syndrome is first identified, an 
attempt is made to define it as strictly as possible, 
even to the exclusion of some cases, in order to 
separate out a pure enough sample to study. This 
process is most likely to identify a cause, a posi- 
tive method of diagnosis, and a treatment. Later 
on, less typical cases can be considered. 


syndrome is long-term, ongoing care, whether it be hyp- 
notherapy, acupuncture, homeopathy, nutrition, vita- 
min/mineral therapy, or bodywork. 


Experimental treatment with antibiotics is advocat- 
ed by some healthcare professionals who believe that 
Gulf War illness is related to a Mycoplasma fermentans 
bacterial infection. However, a conclusive link has not 
been clinically proven. 


Prognosis 


The outlook for Persian Gulf War veterans is 
unclear, but will hopefully improve as more information 
is gathered about the illness. Gradual return to a func- 
tioning life may take many years of work and much help. 
It is important to note that even in the absence of an iden- 
tifiable and curable cause, recovery is possible. 


Resources 


BOOKS 

Isselbacher, Kurt, et al., ed. Harrison’s Principles of Internal 
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Wheelwright, Jeff. The Irritable Heart New York: W.W. Norton 
& Co., 2001. 
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Study Group.” JAMA 277 (January 15, 1997): 238-245. 
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OTHER 

Office of the Special Assistant for Gulf War Illnesses. Fourth 
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Paula Anne Ford-Martin 


Gum disease see Periodontal disease 
Gunther's disease see Porphyrias 


Gynecomastia 
Definition 


Gyne refers to female, and mastia refers to the 
breast. Gynecomastia is strictly a male disease and is any 
growth of the adipose (fatty) and glandular tissue in a 
male breast. Not all breast growth in men is considered 
abnormal, just excess growth. 


Causes and symptoms 


Breast growth is directed exclusively by female hor- 
mones—estrogens. Although men have some estrogen in 
their system, it is usually insufficient to cause much breast 
enlargement because it is counterbalanced by male hor- 
mones—androgens. Upsetting the balance, either by more 
of one or less of the other, results in the male developing 
female characteristics, breast growth being foremost. 


At birth both male and female infants will have little 
breast buds from their mother’s hormones. These recede 
until adolescence, when girls always, and boys some- 
times, have breast growth. At this time, the boy’s breast 
growth is minimal, often one-sided and temporary. 
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Androgen—Male sex hormone. 


Cirrhosis—Diffuse scarring caused by alcohol or 
chronic hepatitis often leading to liver failure. 


Estrogen—Sex hormone responsible for stimulat- 
ing female sexual characteristics. 


Klinefelter syndrome—A condition in a male 
characterized by having an extra X (female) chro- 
mosome and suffering from infertility and gyneco- 
mastia. 


Thyroid—A gland in the neck that makes thyroxin. 
Thyroxin regulates the speed of metabolism. 


Extra or altered sex chromosomes can produce inter- 
sex problems of several kinds. Breast growth along with 
male genital development is seen in Klinefelter syn- 
drome—the condition of having an extra X (female) 
chromosome—and a few other chromosomal anomalies. 
One of the several glands that produce hormones can 
malfunction for reasons other than chromosomes. Failure 
of androgen production is as likely to produce gyneco- 
mastia as overabundant estrogen production. Testicular 
failure and castration can also be a cause. Some cancers 
and some benign tumors can make estrogens. Lung can- 
cer is known to increase estrogens. 


If the hormone manufacturing organs are function- 
ing properly, problems can still arise elsewhere. The 
liver is the principle chemical factory in the body. 
Other organs like the thyroid and kidneys also effect 
chemical processes. If any of these organs are diseased, 
a chemical imbalance can result that alters the manu- 
facturing process. Men with cirrhosis of the liver will 
often develop gynecomastia from increased production 
of estrogens. 


Finally, drugs can also cause breast enlargement. 
Estrogens are given to men to treat prostate cancer and 
a few other diseases. Marijuana and heroin, along with 
some prescription drugs, have estrogen effects in some 
men. On the list are methyldopa (for blood pressure), 
cimetidine (for peptic ulcers), diazepam (Valium), anti- 
depressants, and spironolactone (a diuretic). 


Diagnosis 


Carefully feeling the area beneath the nipple of an 
adolescent boy with breast enlargement will reveal a dis- 
creet and sometimes tender lump the size of a fat nickel 
or quarter. For more serious gynecomastia, the underly- 
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ing disease will require evaluation, if it is not already 
well understood. 


Treatment 


This condition is usually not treated. If it is the result 
of endocrine disease, hormone manipulations may 
reduce the effects of the imbalance. There are a number 
of medical and surgical interventions possible. Radiation 
of misbehaving organs and cancers is considered an 
effective treatment. 


Prognosis 


The progress of gynecomastia is determined by its 
cause. 
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Habitual abortion see Recurrent 
miscarriage 


l Hair transplantation 


Definition 


Hair transplantation is a surgical procedure used to 
treat baldness or hair loss. Typically, tiny patches of scalp 
are removed from the back and sides of the head and 
implanted in the bald spots in the front and top of the head. 


Purpose 


Hair transplantation is a cosmetic procedure per- 
formed on men (and occasionally on women) who have 
significant hair loss, thinning hair, or bald spots where 
hair no longer grows. In men, hair loss and baldness are 
most commonly due to genetic factors (a tendency 
passed on in families) and age. Male pattern baldness, in 
which the hairline gradually recedes to expose more and 
more of the forehead, is the most common form. Men 
may also experience a gradual thinning of hair at the 
crown or very top of the skull. For women, hair loss is 
more commonly due to hormonal changes and is more 
likely to be a thinning of hair from the entire head. An 
estimated 50,000 men get transplants each year. Trans- 
plants can also be done to replace hair lost due to burns, 
injury, or diseases of the scalp. 


Precautions 


Although hair transplantation is a fairly simple pro- 
cedure, some risks are associated with any surgery. It is 
important to inform the physician about any medications 
currently being used and about previous allergic reac- 
tions to drugs or anesthetic agents. Patients with blood 
clotting disorders also need to inform their physician 
before the procedure is performed. 
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Description 


Hair transplantation surgery is performed by a 
physician in an office, clinic, or hospital setting. Each 
surgery lasts two to three hours during which approxi- 
mately 250 grafts will be transplanted. A moderately 
balding man may require up to 1,000 grafts to get good 
coverage of a bald area, so a series of surgeries sched- 
uled three to four months apart is usually required. The 
patient may be completely awake during the procedure 
with just a local anesthetic drug applied to numb the 
areas of the scalp. Some patients may be given a drug 
to help them relax or may be given an anesthetic drug 
that puts them to sleep. 


The most common transplant procedure uses a thin 
strip of hair and scalp from the back of the head. This 
strip is cut into smaller clumps of five or six hairs. Tiny 
cuts are made in the balding area of the scalp and a 
clump is implanted into each slit. The doctor performing 
the surgery will attempt to recreate a natural looking 
hairline along the forehead. Minigrafts, micrografts, or 
implants of single hair follicles can be used to fill in 
between larger implant sites and can provide a more nat- 
ural-looking hairline. The implants will also be arranged 
so that thick and thin hairs are interspersed and the hair 
will grow in the same direction. 


Another type of hair replacement surgery is called 
scalp reduction. This involves removing some of the skin 
from the hairless area and “stretching” some of the near- 
by hair-covered scalp over the cut-away area. 


Health insurance will not pay for hair transplants 
that are done for cosmetic reasons. Insurance may pay 
for hair replacement surgery to correct hair loss due to 
accident, burn, or disease. 


It is important to be realistic about what the final 
result of a hair transplant will look like. This procedure 
does not create new hair, it simply redistributes the hair 
that the patient still has. Some research has been con- 
ducted where chest hair has been transplanted to the 
balding scalp, but this procedure is not widely practiced. 
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Hair transplantation 


The most common hair transplant procedure involves taking small strips of scalp containing hair follicles from the donor 

area, usually at the sides or back of the head. These strips are then divided into several hundred smaller grafts. The surgeon 
relocates these grafts containing skin, follicle, and hair to tiny holes in the balding area by using microsurgical instruments 
or lasers. (Illustration by Electronic Illustrators Group.) 


Preparation 


It is important to find a respected, well-established, 
experienced surgeon and discuss the expected results 
prior to the surgery. The patient may need blood tests to 
check for bleeding or clotting problems and may be 
asked not to take aspirin products before the surgery. 
The type of anesthesia used will depend on how exten- 
sive the surgery will be and where it will be performed. 
The patient may be awake during the procedure, but may 
be given medication to help them relax. A local anesthet- 
ic drug which numbs the area will be applied or injected 
into the skin at the surgery sites. 


Aftercare 


The area may need to be bandaged overnight. The 
patient can return to normal activities; however, stren- 
uous activities should be avoided in the first few days 
after the surgery. On rare occasions, the implants can 
be “ejected” from the scalp during vigorous exercise. 
There may be some swelling, bruising, headache, and 
discomfort around the graft areas and around the eyes. 
These symptoms can usually be controlled with a mild 
pain reliever like aspirin. Scabs may form at the graft 
sites and should not be scraped off. There may be 
some numbness at the sites, but it will diminish within 
two to three months. 


Risks 


Although there are rare cases of infection or scar- 
ring, the major risk is probably that the grafted area does 
not look the way the patient expected it to look. 
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Normal results 


The transplanted hair will fall out within a few 
weeks, however, new hair will start to grow in the graft 
sites within about three months. A normal rate of hair 
growth is about 0.25—0.5 in (6-13 mm) per month. 


Abnormal results 


Major complications as a result of hair transplanta- 
tion are extremely rare. Occasionally, a patient may have 
problems with delayed healing, infection, scarring, or 
rejection of the graft; but this is uncommon. 
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Altha Roberts Edgren 


f Hairy cell leukemia 


Definition 


Hairy cell leukemia is a disease in which a type of 
white blood cell called the lymphocyte, present in the 
blood and bone marrow, becomes malignant and prolifer- 
ates. It is called hairy cell leukemia because the cells 
have tiny hair-like projections when viewed under the 
microscope. 


Description 


Hairy cell leukemia (HCL) is a rare cancer. It was 
first described in 1958 as leukemic reticuloendotheliosis, 
erroneously referring to a red blood cell because 
researchers were unsure of the cell of origin. It became 
more easily identifiable in the 1970s. There are approxi- 
mately 600 new cases diagnosed every year in the United 
States, making up about 2% of the adult cases of 
leukemia each year. 


HCL is found in cells located in the blood. There are 
three types of cells found in the blood: the red blood cells 
that carry oxygen to all the parts of the body; the white 
blood cells that are responsible for fighting infection and 
protecting the body from diseases; and the platelets that 
help in the clotting of blood. Hairy cell leukemia affects a 
type of white blood cell called the lymphocyte. Lympho- 
cytes are made in the bone marrow, spleen, lymph nodes, 
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KEY TERMS 


Anesthetic agents—Medication or drugs that can 
be injected with a needle or rubbed onto and area 
to make it numb before a surgical procedure. 
Anesthesia drugs may also be given by mouth, 
breathed in as a gas, or injected into a vein or 
muscle to make a patient relaxed or unconscious. 


Hair follicle—A tube-like indentation in the skin 
from which a single hair grows. 


Minigraft or micrograft—Transplantation of a 
small number of hair follicles, as few as one to 
three hairs, into a transplant site. 


Transplantation—Surgically cutting out hair folli- 
cles and replanting them in a different spot on the 
head. 


and other organs. It specifically affects B-lymphocytes, 
which mature in the bone marrow. However, extremely 
rare variants of HCL have been discovered developing 
from T-lymphocytes, which mature in the thymus. 


When hairy cell leukemia develops, the white blood 
cells become abnormal both in the way they appear (by 
acquiring hairy projections) and in the way they act (by 
proliferating without the normal control mechanisms). 
Further, the cells tend to accumulate in the spleen, caus- 
ing it to become enlarged. The cells may also collect in 
the bone marrow and prevent it from producing normal 
blood cells. As a result, there may not be enough normal 
white blood cells in the blood to fight infection. 


The median age at which people develop HCL is 52 
years. Though it occurs in all ages, HCL more commonly 
develops in the older population. Men are four times 
more likely to develop HCL than women. There have 
been reports of familial aggregation of disease, with 
higher occurrences in Ashkenazi Jewish men. A potential 
genetic link is undergoing further investigation. 


Causes and symptoms 


The cause of hairy cell leukemia is not specifically 
known. However, exposure to radiation is a known cause 
of leukemia in general. Familial involvement is another 
theory, suggesting that there is a genetic component 
associated with this disease. 


HCL is a chronic (slowly progressing) disease, and 
the patients may not show any symptoms for many years. 
As the disease advances, the patients may suffer from 
one or more of the following symptoms: 
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Hairy cell leukemia 


A magnified image of white blood cells with “hairy” projec- 
tions. (Photograph by M. Abbey. Photo Researchers, Inc. Repro- 
duced by permission.) 


e weakness 

e fatigue 

e recurrent infections 

e fever 

e anemia 

e bruising 

e pain or discomfort in the abdominal area 
e weight loss (uncommon) 

* night sweats (uncommon) 


Pain and discomfort are caused by an enlarged 
spleen, which results from the accumulation of the abnor- 
mal hairy cells in the spleen. Blood tests may show abnor- 
mal counts of all the different types of cells. This happens 
because the cancerous cells invade the bone marrow as 
well and prevent it from producing normal blood cells. 
Because of the low white cell count in the blood, the 
patient may have frequent infections. Fever often accom- 
panies the infections. The patient is most susceptible to 
bacterial infections, but infections of any kind are the 
major cause of death. The low red cell count may cause 
anemia, fatigue, and weakness, and the low platelet 
count may cause the person to bruise and bleed easily. 


Diagnosis 


When a patient suffers from the above symptoms, 
the doctor will palpate the abdomen and may order scans 
to see if the spleen is enlarged (splenomegaly). An 
enlarged spleen is present in 80% of patients. An 
enlarged liver is less common, but can occur. 


If the spleen is enlarged, the doctor may order several 
blood tests. In these tests, the total numbers of each of the 
different types of blood cells (CBC) are reported. Sixty to 
eighty percent of patients suffer from pancytopenia, which 
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is a dramatic reduction in the number of red blood cells, 
white blood cells, and platelets circulating in the blood. 


If the blood tests are abnormal, the doctor may order 
a bone marrow aspiration and biopsy. In order to 
establish a diagnosis, hairy cells must be present in the 
bone marrow. 


Treatment 


When physicians perform blood tests, they will 
determine the level of hemoglobin (the oxygen-trans- 
porting molecule of red blood cells). Serum hemoglobin 
levels and the size of the spleen, which can be measured 
on exam and by using an x ray, are proposed criteria for 
determining the stage of HCL. The following are the 
three proposed stages and their criteria: 


e Stage I: Hemoglobin greater than 12 g/dL (1 g = approx- 
imately 0.02 pint and 1 dL = approximately 0.33 ounce) 
and spleen less than or equal to 10 cm (3.9 inches). 


e Stage II: Hemoglobin between 8.5 and 12 g/dL and 
spleen greater than 10 cm (3.9 inches). 


e Stage III: Hemoglobin less than 8.5 g/dL and spleen 
greater than 10 cm (3.9 inches). 


Since there is generally no accepted staging system, 
another method for evaluating the progression of HCL is 
to group patients into two categories: untreated HCL and 
progressive HCL, in which hairy cells are present after 
therapy has been administered. 


Some people with hairy cell leukemia have very few 
or no symptoms at all, and it is reasonable to expect that 
10% of patients may not need any treatment. However, if 
the patient is symptomatic and needs intervention, HCL 
is especially responsive to treatment. 


There are three main courses of treatment: chemo- 
therapy, splenectomy (surgical removal of the spleen), 
and immunotherapy. Once a patient meets treatment cri- 
teria, purine analogues, particularly the drugs, pento- 
statin and cladribine, are the first-line therapy. Pento- 
statin is administered at Smg/m’ for two days every other 
week until total remission is achieved. Patients may 
experience side effects such as fever, nausea, vomiting, 
photosensitivity, and keratoconjuctivitis. However, fol- 
low-up studies estimate a relapse-free survival rate at 
76%. Cladribine (2-CdA) taken at 0.1mg/kg/day for 
seven days also has an impressive response. Eighty-six 
percent of patients experience complete remission after 
treatment, while 16% experience partial remission. Fever 
is the principal side effect of 2-CdA. 


Biological therapy or immunotherapy, where the 
body’s own immune cells are used to fight cancer, is also 
being investigated in clinical trials for hairy cell leukemia. 
A substance called interferon that is produced by the white 
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blood cells of the body was the first systemic treatment 
that showed consistent results in fighting HCL. The FDA 
approved interferon-alpha (INF-alpha) to fight HCL. The 
mechanism by which INF-alpha works is not clearly 
understood. However, it is known that interferon stimu- 
lates the body’s natural killer cells that are suppressed dur- 
ing HCL. The standard dosage is 2 MU/m’ three times a 
week for 12 months. Side effects include fever, myalgia, 
malaise, rashes, and gastrointestinal complaints. 


If the spleen is enlarged, it may be removed in a sur- 
gical procedure known as splenectomy. This usually caus- 
es a remission of the disease. However, 50% of patients 
that undergo splenectomy require some type of systemic 
treatment such as chemotherapy or immunotherapy. 
Splenectomy is not the most widely used course of treat- 
ment as it was many years ago. Although the spleen is not 
an indispensable organ, it is responsible for helping the 
body fight infection. Therefore, other therapies are pre- 
ferred in order to salvage the spleen and its functions. 


Most patients have excellent prognosis and can 
expect to live 10 years or longer. The disease may remain 
silent for years with treatment. Continual follow-up is 
necessary to monitor the patient for relapse and deter- 
mine true cure rates. 


Alternative treatment 


Many individuals choose to supplement traditional 
therapy with complementary methods. Often, these 
methods improve the tolerance of side effects and symp- 
toms as well as enrich the quality of life. The American 
Cancer Society recommends that patients talk to their 
doctor to ensure that the methods they are using are safe- 
ly supplementing traditional therapy. Some complemen- 
tary treatments include the following: 

° yoga 

e meditation 

e religious practices and prayer 
e music therapy 

e art therapy 

e massage therapy 


e aromatherapy 


Prevention 


Since the cause for the disease is unknown and there 
are no specific risk factors, there is no known prevention. 


Resources 
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Halitosis see Bad breath 


i Hallucinations 


Definition 


Hallucinations are false or distorted sensory experi- 
ences that appear to be real perceptions. These sensory 
impressions are generated by the mind rather than by any 
external stimuli, and may be seen, heard, felt, and even 
smelled or tasted. 
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Hallucinations 


Description 


A hallucination occurs when environmental, emo- 
tional, or physical factors such as stress, medication, 
extreme fatigue, or mental illness cause the mechanism 
within the brain that helps to distinguish conscious per- 
ceptions from internal, memory-based perceptions to 
misfire. As a result, hallucinations occur during periods 
of consciousness. They can appear in the form of visions, 
voices or sounds, tactile feelings (known as haptic hallu- 
cinations), smells, or tastes. 


Patients suffering from dementia and psychotic dis- 
orders such as schizophrenia frequently experience hal- 
lucinations. Hallucinations can also occur in patients 
who are not mentally ill as a result of stress overload or 
exhaustion, or may be intentionally induced through the 
use of drugs, meditation, or sensory deprivation. A 1996 
report, published in the British Journal of Psychiatry, 
noted that 37% of 4,972 people surveyed experienced 
hypnagogic hallucinations (hallucinations that occur as a 
person is falling to sleep). Hypnopomic hallucinations 
(hallucinations that occur just upon waking) were report- 
ed by 12% of the sample. 


Causes and symptoms 
Common causes of hallucinations include: 


e Drugs. Hallucinogenics such as ecstasy (3,4-methyl- 
enedioxymethamphetamine, or MDMA), LSD (lyser- 
gic acid diethylamide, or acid), mescaline (3,4,5- 
trimethoxyphenethylamine, or peyote), and psilocybin 
(4-phosphoryloxy-N, N-dimethyltryptamine, or mush- 
rooms) trigger hallucinations. Other drugs such as mar- 
ijuana and PCP have hallucinatory effects. Certain pre- 
scription medications may also cause hallucinations. In 
addition, drug withdrawal may induce tactile and visual 
hallucinations; as in an alcoholic suffering from deliri- 
um tremens (DTs). 


Stress. Prolonged or extreme stress can impede thought 
processes and trigger hallucinations. 


Sleep deprivation and/or exhaustion. Physical and emo- 
tional exhaustion can induce hallucinations by blurring 
the line between sleep and wakefulness. 


Meditation and/or sensory deprivation. When the brain 
lacks external stimulation to form perceptions, it may 
compensate by referencing the memory and form hallu- 
cinatory perceptions. This condition is commonly 
found in blind and deaf individuals. 


e Electrical or neurochemical activity in the brain. A hal- 
lucinatory sensation—usually involving touch—called 
an aura, often appears before, and gives warning of, a 
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migraine. Also, auras involving smell and touch (tactile) 
are known to warn of the onset of an epileptic attack. 


e Mental illness. Up to 75% of schizophrenic patients 
admitted for treatment report hallucinations. 


e Brain damage or disease. Lesions or injuries to the brain 
may alter brain function and produce hallucinations. 


Diagnosis 


Aside from hypnogogic and hypnopompic halluci- 
nations, more than one event suggests a person should 
seek evaluation. A general physician, psychologist, or 
psychiatrist will try to rule out possible organic, environ- 
mental, or psychological causes through a detailed med- 
ical examination and social history. If a psychological 
cause such as schizophrenia is suspected, a psychologist 
will typically conduct an interview with the patient and 
his family and administer one of several clinical invento- 
ries, or tests, to evaluate the mental status of the patient. 


Occasionally, people who are in good mental health 
will experience a hallucination. If hallucinations are 
infrequent and transitory, and can be accounted for by 
short-term environmental factors such as sleep depriva- 
tion or meditation, no treatment may be necessary. How- 
ever, if hallucinations are hampering an individual’s abil- 
ity to function, a general physician, psychologist, or psy- 
chiatrist should be consulted to pinpoint their source and 
recommend a treatment plan. 


Treatment 


Hallucinations that are symptomatic of a mental ill- 
ness such as schizophrenia should be treated by a psy- 
chologist or psychiatrist. Antipsychotic medication such 
as thioridazine (Mellaril), haloperidol (Haldol), chlorpro- 
mazine (Thorazine), clozapine (Clozaril), or risperidone 
(Risperdal) may be prescribed. 


Prognosis 


In many cases, chronic hallucinations caused by 
schizophrenia or some other mental illness can be con- 
trolled by medication. If hallucinations persist, psy- 
chosocial therapy can be helpful in teaching the patient 
the coping skills to deal with them. Hallucinations due to 
sleep deprivation or extreme stress generally stop after 
the cause is removed. 
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Hallucinogen see Lysergic acid 
diethylamide 


Hallux valgus see Bunion 
Haloperidol see Antipsychotic drugs 


i Hammertoe 


Definition 


Hammertoe is a condition in which the toe is bent in 
a claw-like position. It can be present in more than one 
toe but is most common in the second toe. 


Description 


Hammertoe is described as a deformity in which the 
toes bend downward with the toe joint usually enlarged. 
Over time, the joint enlarges and stiffens as it rubs 
against shoes. Other foot structures involved include the 
overlying skin and blood vessels and nerves connected to 
the involved toes. 


Causes and symptoms 


The shortening of tendons responsible for the con- 
trol and movement of the affected toe or toes cause 
hammertoe. Top portions of the toes become callused 
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KEY TERMS 


Aura—A subjective sensation or motor phenome- 
non that precedes and indicates the onset of a 
neurological episode, such as a migraine or an 
epileptic seizure. 

Hypnogogic hallucination—A hallucination, such 
as the sensation of falling, that occurs at the onset 
of sleep. 


Hypnopompic hallucination—A hallucination 
that occurs as a person is waking from sleep. 


Sensory deprivation—A situation where an indi- 
vidual finds himself in an environment without 
sensory cues. Also, (used here) the act of shutting 
one’s senses off to outside sensory stimuli to 
achieve hallucinatory experiences and/or to 
observe the psychological results. 


from the friction produced against the inside of shoes. 
This common foot problem often results from improp- 
er fit of footwear. This is especially the case with high- 
heeled shoes placing pressure on the front part of the 
foot that compresses the smaller toes tightly together. 
The condition frequently stems from muscle imbal- 
ance, and usually leaves the affected individual with 
impaired balance. 


Diagnosis 


A thorough medical history and physical exam by a 
physician is always necessary for the proper diagnosis of 
hammertoe and other foot conditions. Because the condi- 
tion involves bony deformity, x rays can help to confirm 
the diagnosis. 


Treatment 
Conservative 


Wearing proper footwear and stockings with plenty 
of room in the toe region can provide treatment for ham- 
mertoe. Stretching exercises may be helpful in lengthen- 
ing the excessively tight tendons. 


Surgery 


In advanced cases, where conservative treatment is 
unsuccessful, surgery may be recommended. The tendons 
that attach to the involved toes are located and an incision 
is made to free the connective tissue to the foot bones. 
Additional incisions are made so the toes no longer bend 
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Hand-foot-and-mouth disease 


Hammertoe most commonly affects the second toe which, 
as shown, often develops a corn over the deformity. (Photo- 
graph by Dr. H.C. Robinson, Custom Medical Stock Photo. 
Reproduced by permission.) 


in a downward fashion. The middle joints of the affected 
toes are connected together permanently with surgical 
hardware such as pins and wire sutures. The incision is 
then closed with fine sutures. These sutures are removed 
approximately seven to ten days after surgery. 


Alternative treatment 


Various soft tissue and joint treatments offered by 
chiropractic and massage therapy may be useful to 
decrease the tightness of the affected structures. 


Prognosis 


If detected early, hammertoe can be treated non-sur- 
gically. If surgery becomes necessary, surgical risks are 
minimal with the overall outcome providing good results. 


Prevention 


Wearing comfortable shoes that fit well can prevent 
many foot ailments. Foot width may increase with age. 
Feet should always be measured before buying shoes. 
The upper part of the shoes should be made of a soft, 
flexible material to match the shape of the foot. Shoes 
made of leather can reduce the possibility of skin irrita- 
tions. Soles should provide solid footing and not be slip- 
pery. Thick soles lessen pressure when walking on hard 
surfaces. Low-heeled shoes are more comfortable, safer, 
and less damaging than high-heeled shoes. 
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E Hand-foot-and-mouth disease 


Definition 


Hand-foot-and-mouth disease is an infection of 
young children in which characteristic fluid-filled blis- 
ters appear on the hands, feet, and inside the mouth. 


Description 


Coxsackie viruses belong to a family of viruses 
called enteroviruses. These viruses live in the gastroin- 
testinal tract, and are therefore present in feces. They 
can be spread easily from one person to another when 
poor hygiene allows the virus within the feces to be 
passed from person to person. After exposure to the 
virus, development of symptoms takes only four to six 
days. Hand-foot-and-mouth disease can occur year- 
round, although the largest number of cases are in sum- 
mer and fall months. 


An outbreak of hand-foot-and-mouth disease 
occurred in Singapore in 2000, with more than 1,000 
diagnosed cases, all in children, resulting in four deaths. 
A smaller outbreak occurred in Malaysia in 2000. In 
1998, a serious outbreak of enterovirus 71 in Taiwan 
resulted in more than one million cases of hand-foot- 
and-mouth disease. Of these, there were 405 severe 
cases and 78 deaths, 71 of which were children younger 
than five years of age. 


Hand-foot-and-mouth should not be confused with 
foot and mouth disease, which infects cattle but is 
extremely rare in humans. An outbreak of foot and 
mouth disease swept through Great Britain and into other 
parts of Europe and South America in 2001. 
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A child’s foot with pustules on toes, indicating hand-foot- 
mouth disease. (Custom Medical Stock Photo. Reproduced by 
permission.) 


Causes and symptoms 


Hand-foot-and-mouth disease is very common among 
young children, and often occurs in clusters of children 
who are in daycare together. It is spread when poor hand- 
washing after a diaper change or contact with saliva (drool) 
allows the virus to be passed from one child to another. 


Within about four to six days of acquiring the virus, 
an infected child may develop a relatively low-grade 
fever, ranging from 99-102°F (37.2—38.9°C). Other 
symptoms include fatigue, loss of energy, decreased 
appetite, and a sore sensation in the mouth that may inter- 
fere with feeding. After one to two days, fluid-filled 
bumps (vesicles) appear on the inside of the mouth, along 
the surface of the tongue, on the roof of the mouth, and on 
the insides of the cheeks. These are tiny blisters, about 
3-7 mm in diameter. Eventually, they may appear on the 
palms of the hands and on the soles of the feet. Occasion- 
ally, these vesicles may occur in the diaper region. 


The vesicles in the mouth cause the majority of dis- 
comfort, and the child may refuse to eat or drink due to 
pain. This phase usually lasts for an average of a week. 
As long as the bumps have clear fluid within them, the 
disease is at its most contagious. The fluid within the 
vesicles contains large quantities of the causative viruses. 
Extra care should be taken to avoid contact with this fluid. 


Diagnosis 


Diagnosis is made by most practitioners solely on 
the basis of the unique appearance of blisters of the 
mouth, hands, and feet, in a child not appearing very ill. 


Treatment 


There are no treatments available to cure or decrease 
the duration of the disease. Medications like aceta- 
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KEY TERMS 


Enteroviruses—Viruses which live in the gastroin- 
testinal tract. Coxsackie viruses, viruses that cause 
hand-foot-mouth disease, are an enterovirus. 


Vesicle—A bump on the skin filled with fluid. 


minophen or ibuprofen may be helpful for decreasing 
pain, and allowing the child to eat and drink. It is impor- 
tant to try to encourage the child to take in adequate 
amounts of fluids, in the form of ice chips or popsicles if 
other foods or liquids are too uncomfortable. 


Alternative treatment 


There are no effective alternative treatments for 
hand-foot-and-mouth disease. 


Prognosis 


The prognosis for a child with hand-foot-and-mouth 
disease is excellent. The child is usually completely bet- 
ter within about a week of the start of the illness. 


Prevention 


Prevention involves careful attention to hygiene. 
Thorough, consistent hand-washing practices, and dis- 
couraging the sharing of clothes, towels, and stuffed toys 
are all helpful. Virus continues to be passed in the feces 
for several weeks after infection, so good hygiene should 
be practiced long after all signs of infection have passed. 


Resources 


BOOKS 

Morag, Abraham, and Pearay L. Ogra. “Viral Infections.” In 
Nelson Textbook of Pediatrics, 16th Edition, edited by 
Richard Behrman. Philadelphia: W.B. Saunders Co., 
2000. 

Ray, C. George. “Enteroviruses.” In Sherris Medical Microbi- 
ology: An Introduction to Infectious Diseases, edited by 
Kenneth J. Ryan. Norwalk, CT: Appleton and Lange, 
1994. 

Stoffman, Phyllis. The Family Guide to Preventing and Treat- 
ing 100 Infectious Diseases. New York: John Wiley and 
Sons, Inc., 1995. 


PERIODICALS 
Huerter, Christopher, et al. “Helpful Clues to Common Rash- 
es.” Patient Care 31, 8 (April 30, 1997): 9+. 


No author. “New Tricks for an Old Enterovirus.” Infectious 
Disease Alert (Dec. 15, 1999): 45. 
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Slavin, Kevin A. and Ilona J. Frieden. “Hand-Foot-And-Mouth 
Disease.” Archives of Pediatrics & Adolescent Medicine 
(May 1998): 505-507. 


Ken R. Wells 
Rosalyn S. Carson-De Witt, MD 


Hand-Schiller-Christian syndrome see 
Histiocytosis X 
Hansen's disease see Leprosy 


i Hantavirus infections 


Definition 


Hantavirus infection is caused by a group of viruses 
that can infect humans with two serious illnesses: hemor- 
rhagic fever with renal syndrome (HFRS), and Han- 
tavirus pulmonary syndrome (HPS). 


Description 


Hantaviruses are found without causing symptoms 
within various species of rodents and are passed to 
humans by exposure to the urine, feces, or saliva of those 
infected rodents. Ten different hantaviruses have been 
identified as important in humans. Each is found in spe- 
cific geographic regions, and therefore is spread by dif- 
ferent rodent carriers. Further, each type of virus causes a 
slightly different form of illness in its human hosts: 


e Hantaan virus is carried by the striped field mouse, and 
exists in Korea, China, Eastern Russia, and the Balkans. 
Hantaan virus causes a severe form of hemorrhagic 
fever with renal syndrome (HFRS). 


e Puumula virus is carried by bank voles, and exists in 
Scandinavia, western Russia, and Europe. Puumula 
virus causes a milder form of HFRS, usually termed 
nephropathia epidemica. 


e Seoul virus is carried by a type of rat called the Norway 
rat, and exists worldwide, but causes disease almost 
exclusively in Asia. Seoul virus causes a form of HFRS 
which is slightly milder than that caused by Hantaan 
virus, but results in liver complications. 


e Prospect Hill virus is carried by meadow voles and 
exists in the United States, but has not been found to 
cause human disease. 


e Sin Nombre virus, the most predominant strain in the 
United States, is carried by the deer mouse. This virus 
was responsible for severe cases of HPS that occurred 
in the Southwestern United States in 1993. 
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e Black Creek Canal virus has been found in Florida. It is 
predominantly carried by cotton rats. 


e New York virus strain has been documented in New 
York State. The vectors for this virus seem to be deer 
mice and white-footed mice. 


¢ Bayou virus has been reported in Louisiana and Texas 
and is carried by the marsh rice rat. 


e Blue River virus has been found in Indiana and Okla- 
homa and seems to be associated with the white-footed 
mouse. 


e Monongahela virus, discovered in 2000, has been 
found in Pennsylvania and is transmitted by the white- 
footed mouse. 


Causes and symptoms 
Hemorrhagic fever with renal syndrome (HFRS) 


Hantaviruses that produce forms of hemorrhagic 
fever with renal syndrome (HFRS) cause a classic group 
of symptoms, including fever, malfunction of the kid- 
neys, and low platelet count. Because platelets are blood 
cells important in proper clotting, low numbers of circu- 
lating platelets can result in spontaneous bleeding, or 
hemorrhage. 


Patients with HFRS have pain in the head, abdomen, 
and lower back, and may report bloodshot eyes and blurry 
vision. Tiny pinpoint hemorrhages, called petechiae, may 
appear on the upper body and the soft palate in the mouth. 
The patient’s face, chest, abdomen, and back often appear 
flushed and red, as if sunburned. 


After about five days, the patient may have a sudden 
drop in blood pressure; often it drops low enough to 
cause the clinical syndrome called shock. Shock is a 
state in which blood circulation throughout the body is 
insufficient to deliver proper quantities of oxygen. 
Lengthy shock can result in permanent damage to the 
body’s organs, particularly the brain, which is very sensi- 
tive to oxygen deprivation. 


Around day eight of HFRS, kidney involvement 
results in multiple derangements of the body chemistry. 
Simultaneously, the hemorrhagic features of the illness 
begin to cause spontaneous bleeding, as demonstrated by 
bloody urine, bloody vomit, and in very serious cases, brain 
hemorrhages with resulting changes in consciousness. 


Day eleven often brings further chemical derange- 
ments, with associated confusion, hallucinations, 
seizures, and lung complications. Those who survive this 
final phase usually begin to turn the corner towards 
recovery at this time, although recovery takes approxi- 
mately six weeks. 
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Hantavirus pulmonary syndrome (HPS) 


Hantavirus pulmonary syndrome (HPS) develops in 
four stages. They are: 


e The incubation period. This lasts from one to five 
weeks from exposure. Here, the patient may exhibit no 
symptoms. 


The prodrome, or warning signs, stage. The patient 
begins with a fever, muscle aches, headache, dizziness, 
and abdominal pain and upset. Sometimes there is vom- 
iting and diarrhea. 


The cardiopulmonary stage. The patient slips into this 
stage rapidly, sometimes within a day or two of initial 
symptoms; sometimes as long as 10 days later. There is 
a drop in blood pressure, shock, and leaking of the 
blood vessels of the lungs, which results in fluid accu- 
mulation in the lungs, and subsequent shortness of 
breath. The fluid accumulation can be so rapid and so 
severe as to put the patient in respiratory failure with- 
in only a few hours. Some patients experience severe 
abdominal tenderness. 


The convalescent stage. If the patient survives the respira- 
tory complications of the previous stage, there is a rapid 
recovery, usually within a day or two. However, abnormal 
liver and lung functioning may persist for six months. 


Diagnosis 


The diagnosis of infection by a hantavirus uses sero- 
logic techniques. The patient’s blood is drawn, and the 
ELISA (enzyme-linked immunosorbent assay) is done in a 
laboratory to identify the presence of specific immune 
substances (antibodies)—substances which an individual’s 
body would only produce in response to the hantavirus. 


It is very difficult to demonstrate the actual virus in 
human tissue, or to grow cultures of the virus within the 
laboratory, so the majority of diagnostic tests use indirect 
means to demonstrate the presence of the virus. 


Treatment 


Treatment of hantavirus infections is primarily sup- 
portive, because there are no agents available to kill the 
viruses and interrupt the infection. Broad-spectrum 
antibiotics are given until the diagnosis is confirmed. 
Supportive care consists of providing treatment in 
response to the patient’s symptoms. Because both HFRS 
and HPS progress so rapidly, patients must be closely 
monitored, so that treatment may be started at the first 
sign of a particular problem. Low blood pressure is treat- 
ed with medications. Blood transfusions are given for 
both hemorrhage and shock states. Hemodialysis is used 
in kidney failure. (Hemodialysis involves mechanically 
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KEY TERMS 


Hemodialysis—A method of mechanically cleans- 
ing the blood outside of the body, in order to 
remove various substances which would normally 
be cleared by the kidneys. Hemodialysis is used 
when an individual is in relative, or complete, kid- 
ney failure. 


Hemorrhagic—A condition resulting in massive, 
difficult-to-control bleeding. 


Petechiae—Pinpoint size red spots caused by 
hemorrhaging under the skin. 


Platelets—Circulating blood cells which are cru- 
cial to the mechanism of clotting. 


Prodrome—Early symptoms or warning signs 
Pulmonary—Referring to the lungs. 
Renal—Referring to the kidneys. 


Shock—Shock is a state in which blood circula- 
tion is insufficient to deliver adequate oxygen to 
vital organs. 


cleansing the blood outside of the body, to replace the 
kidney’s normal function of removing various toxins 
form the blood.) Rapid respiratory assistance is critical, 
often requiring intubation. 


The anti-viral agent ribavirin has been approved for 
use in early treatment of hantavirus infections. 


Prognosis 


The diseases caused by hantaviruses are extraordi- 
narily lethal. About 6-15% of people who contract 
HFRS have died. Almost half of all people who contract 
HPS will die. It is essential that people living in areas 
where the hantaviruses exist seek quick medical treat- 
ment, should they begin to develop an illness that might 
be due to a hantavirus. 


Prevention 


There are no immunizations currently available 
against any of the hantaviruses. The only forms of pre- 
vention involve rodent control within the community and 
within individual households. The following is a list of 
preventative measures: 


e Avoiding areas known to be infested by rodents is 
essential. 


e Keep a clean home and keep food in rodent-proof con- 
tainers. 
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Haptoglobin test 


e Dispose of garbage and empty pet food dishes at night. 


e Set rodent traps around baseboards and in tight places. 
Dispose of dead animals with gloves and disinfect the 
area with bleach. 


e Use rodenticide as necessary. 


e Seal any entry holes 0.25 inch wide or wider around 
foundations with screen, cement, or metal flashing. 


e Clear brush and junk from house foundations. 
e Put metal flashing around house foundations. 
e Elevate hay, woodpiles, and refuse containers. 


e Air out all sealed outbuildings or cabins 30 minutes 
before cleaning for the season. 


e When camping, do not sleep on the bare ground; sleep 
on a cot or in a tent with a floor. 


Resources 


BOOKS 

Harper, David R. and Andrea S. Meyer. Of Mice, Men, and 
Microbes: Hantavirus. San Diego: Academic Press, 1999. 

Stoffman, Phyllis. The Family Guide to Preventing and Treat- 
ing 100 Infectious Diseases. New York: John Wiley and 
Sons, Inc., 1995. 


PERIODICALS 

Jones, Amy. “Setting a Trap for Hantavirus.” Nursing (Septem- 
ber 2000): 20. 

Monroe, Martha C., Sergey P. Morzunov, Angela M. Johnson, 
Michael De. Bowen, et al. “Genetic Diversity and Distrib- 
ution of Peromyscus-Borne Hantaviruses in North Ameri- 
ca.” Nursing (January-February 1999): 75- 86. 

Naughton, Laurie. “Hantavirus Infection in the United States: 
Are We Prepared?.” Physician Assistant (May 2000): 33. 

Rhodes III, Luther V., Cinnia Huang, Angela J. Sanchez, Stuart 
T. Nichol, et al. “Hantavirus Pulmonary Syndrome Asso- 
ciated with Monongahela Virus, Pennsylvania.” Emerging 
Infectious Diseases (November 2000): 616. 

Van Bevern, Pamela A. “Hantavirus Pulmonary Syndrome.” 
Clinician Reviews (July 2000): 108. 


ORGANIZATION 
Centers for Disease Control and Prevention. (404) 332-4559. 
<http://www.cdc.gov/travel/travel.html>. 


Janie F. Franz 


j Haptoglobin test 


Definition 


This test is done to help evaluate a person for 
hemolytic anemia. 
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Purpose 


Haptoglobin is a blood protein made by the liver. 
The haptoglobin levels decrease in hemolytic anemia. 
Hemolytic anemias include a variety of conditions that 
result in hemolyzed, or burst, red blood cells. 


Decreased values can also indicate a slower type of 
red cell destruction unrelated to anemia. For example, 
destruction can be caused by mechanical heart valves or 
abnormal hemoglobin, such as sickle cell disease or tha- 
lassemia. 


Haptoglobin is known as an acute phase reactant. Its 
level increases during acute conditions such as infection, 
injury, tissue destruction, some cancers, burns, surgery, or 
trauma. Its purpose is to remove damaged cells and debris 
and rescue important material such as iron. Haptoglobin 
levels can be used to monitor the course of these conditions. 


Description 


Hemoglobin is the protein in the red blood cell that 
carries oxygen throughout the body. Iron is an essential 
part of hemoglobin; without iron, hemoglobin can not 
function. Haptoglobin’s main role is to save iron by attach- 
ing itself to any hemoglobin released from a red cell. 


When red blood cells are destroyed, the hemoglobin 
is released. Haptoglobin is always present in the blood 
waiting to bind to released hemoglobin. White blood 
cells (called macrophages) bring the haptoglobin-hemo- 
globin complex to the liver, where the haptoglobin and 
hemoglobin are separated and the iron is recycled. 


In hemolytic anemia, so many red cells are 
destroyed that most of the available haptoglobin is need- 
ed to bind the released hemoglobin. The more severe the 
hemolysis, the less haptoglobin remains in the blood. 


Haptoglobin is measured in several different ways. 
One way is called rate nephelometry. A person’s serum is 
mixed with a substance that will bind to haptoglobin. The 
amount of bound haptoglobin is measured using a rate 
nephelometer, which measures the amount of light scat- 
tered by the bound haptoglobin. Another way of measur- 
ing haptoglobin is to measure it according to how much 
hemoglobin it can bind. 


Preparation 


This test requires 5 mL of blood. The person being 
tested should avoid taking oral contraceptives or andro- 
gens before this test. A healthcare worker ties a tourniquet 
on the person’s upper arm, locates a vein in the inner 
elbow region, and inserts a needle into that vein. Vacuum 
action draws the blood through the needle into an attached 
tube. Collection of the sample takes only a few minutes. 
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KEY TERMS 


Acute phase reactant—A substance in the blood 
that increases as a response to an acute condition 
such as infection, injury, tissue destruction, some 
cancers, burns, surgery, or trauma. 


Haptoglobin—A blood protein made by the liver. 
Its main role is to save iron by attaching itself to 
any hemoglobin released from a red cell. 


Hemoglobin—The protein in the red blood cell 
that carries oxygen. 


Hemolytic anemia—A variety of conditions that 
result in hemolyzed, or burst, red blood cells. 


Aftercare 


Discomfort or bruising may occur at the puncture 
site or the person may feel dizzy or faint. Pressure to the 
puncture site until the bleeding stops reduces bruising. 
Warm packs to the puncture site relieve discomfort. 


Normal results 


Normal results vary based on the laboratory and test 
method used. Haptoglobin is not present in newborns at 
birth, but develop adult levels by 6 months. 


Abnormal results 


Decreased haptoglobin levels usually indicates 
hemolytic anemia. Other causes of red cell destruction 
also decrease haptoglobin: a blood transfusion reaction; 
mechanical heart valve; abnormally shaped red cells; or 
abnormal hemoglobin, such as thalassemia or sickle cell 
anemia. 


Haptoglobin levels are low in liver disease, because 
the liver can not manufacture normal amounts of hapto- 
globin. Low levels may also indicate an inherited lack of 
haptoglobin, a condition found particularly in African 
Americans. 


Haptoglobin increases as a reaction to illness, trau- 
ma, or rheumatoid disease. High haptoglobin values 
should be followed-up with additional tests. Drugs can 
also effect haptoglobin levels. 


Normal results vary widely from person to person. 
Unless the level is very high or very low, haptoglobin 
levels are most valuable when the results of several tests 
done on different days are compared. 


Nancy J. Nordenson 
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Hardening of the arteries see Atherosclerosis 
Harelip see Cleft lip and palate 


i Hartnup disease 


Definition 


Hartnup disease is an inherited nutritional disorder 
with primary symptoms including a red, scaly rash and 
sensitivity to sunlight. 


Description 


Hartnup disease was first identified in the 1950s in 
the Hartnup family in London. A defect in intestines and 
kidneys makes it difficult to break down and absorb pro- 
tein in the diet. This causes a condition very similar to 
pellegra (niacin deficiency). The condition occurs in 
about one of every 26,000 live births. 


Causes and symptoms 


Hartnup disease is an in-born error of metabolism, 
that is, a condition where certain nutrients cannot be 
digested and absorbed properly. The condition is 
passed on genetically in families. It occurs when a per- 
son inherits two recessive genes for the disease, one 
from each parent. People with Hartnup disease are not 
able to absorb some of the amino acids (the smaller 
building blocks that make up proteins) in their 
intestines. One of the amino acids that is not well 
absorbed is tryptophan, which the body uses to make 
its own form of niacin. 


The majority of people with this disorder do not 
show any symptoms. About 10-20% of people with 
Hartnup disease do have symptoms. The most prominent 
symptom is a red, scaly rash that gets worse when the 
patient is exposed to sunlight. Headache, fainting, and 
diarrhea may also occur. Mental retardation, cerebral 
ataxia (muscle weakness), and delirium (a confused, 
agitated, delusional state) are some of the more serious 
complications that can occur. Short stature has also been 
noted in some patients. Although this is an inherited dis- 
ease, the development of symptoms depends on a variety 
of factors including diet, environment, and other genetic 
traits controlling amino acid levels in the body. Symp- 
toms can be brought on by exposure to sunlight, fever, 
drugs, or other stresses. Poor nutrition frequently pre- 
cedes an attack of symptoms. The frequency of attacks 
usually decreases as the patient gets older. 
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KEY TERMS 


Amino acids—Proteins are made up of organic 
compounds called amino acids. The human body 
uses amino acids to build and repair body tissue. 
The body can make some of its own amino acids 
from other nutrients in the diet; these are called 
non-essential amino acids. Essential amino acids 
are those that cannot be made by the body but 
must be consumed in the diet. Animal proteins 
(like meat, eggs, fish, and milk) provide all of the 
amino acids. 


Aminoaciduria—A condition confirmed by labo- 
ratory tests where high levels of amino acids are 
found in the urine. 


Pellegra—A condition caused by a dietary defi- 
ciency of one of the B vitamins, called niacin. 


Tryptophan—An essential amino acid that has to 
consumed in the diet because it cannot be manu- 
factured by the body. Tryptophan is converted by 
the body to niacin, one of the B vitamins. 


Diagnosis 


The symptoms of this disease suggest a deficiency of 
a B vitamin called niacin. A detailed diet history can be 
used to assess if there is adequate protein and vitamins in 
the diet. The diagnosis of Hartnup disease is confirmed by 
a laboratory test of the urine which will contain an abnor- 
mally high amount of amino acids (aminoaciduria). 


Treatment 


The vitamin niacin is given as a treatment for Hart- 
nup disease. The typical dosage ranges from 40-200 mg 
of nicotinamide (a form of niacin) per day to prevent pel- 
lagra-like symptoms. Some patients may require dietary 
supplements of tryptophan. 


Eating a healthy, high protein diet can relieve the 
symptoms and prevent them from recurring. 


Prognosis 


The prognosis for a healthy life is good once the 
condition has been identified and treated. 


Prevention 
Hartnup disease is an inherited condition. Parents 


may not have the disease themselves, but may pass the 
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genes responsible for it on to their children. Genetic 
testing can be used to identify carriers of the genes. 
Symptoms can usually be controlled with a high protein 
diet, vitamin supplements of niacin, and by avoiding the 
stresses that contribute to attacks of symptoms. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 

“Hartnup Disease.” In The Merck Manual of Diagnosis and 
Therapy. 16th ed. Ed. Robert Berkow. Rahway, NJ: Merck 
Research Laboratories, 1992. 

“Neutral Aminoaciduria: Hartnup Disease.” In Internal Medi- 
cine. 5th ed. Ed. Jay H. Stein. St. Louis: Mosby, 1998. 

“Selected Disorders of Amino Acid Transport.” In Harrison’s 
Principles of Internal Medicine, ed. Anthony S. Fauci, et 
al. New York: McGraw-Hill, 1997. 


ORGANIZATIONS 

National Organization for Rare Disorders. PO Box 8923, New 
Fairfield, CT 06812-8923. (800) 999-6673. <http://www. 
rarediseases.org>. 

NIH/National Institute of Diabetes, Digestive and Kidney Dis- 
eases. Building 31, Room 9A04, 31 Center Drive, Bethes- 
da MD 20892-2560. (301) 496-3583. 


OTHER 

“Hartnup disorder.” OMIM Homepage, Online Mendelian Inher- 
itance in Man. <http://www.ncbi.nlm.nih.gov/Omim>. 

“Nephrology: Hartnup disease.” Medstudents.com. <http:// 
www.medstudents.com>. 


Altha Roberts Edgren 


Hashimoto’s disease see Thyroiditis 


I Hatha yoga 


Definition 


Hatha yoga is the most widely practiced form of 
yoga in America. It is the branch of yoga which concen- 
trates on physical health and mental well-being. Hatha 
yoga uses bodily postures (asanas), breathing tech- 
niques (pranayama), and meditation (dyana) with the 
goal of bringing about a sound, healthy body and a 
clear, peaceful mind. There are nearly 200 hatha yoga 
postures, with hundreds of variations, which work to 
make the spine supple and to promote circulation in all 
the organs, glands, and tissues. Hatha yoga postures 
also stretch and align the body, promoting balance and 
flexibility. 
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Purpose 


In a celebrated 1990 study, Dr. Dean Ornish’s Pro- 
gram for Reversing Heart Disease (Random House), a 
cardiologist showed that yoga and meditation combined 
with a low-fat diet and group support could significantly 
reduce the blockage of coronary arteries. Other studies 
have shown yoga’s benefit in reducing stress-related 
problems such as high blood pressure and cholesterol. 
Meditation has been adopted by medical schools and clin- 
ics as an effective stress management technique. Hatha 
yoga is also used by physical therapists to improve many 
injuries and disabilities, as the gentleness and adaptability 
of yoga make it an excellent rehabilitation program. 


Yoga has been touted for its ability to reduce prob- 
lems with such varying conditions as asthma, backach- 
es, diabetes, constipation, menopause, multiple sclero- 
sis, varicose veins, and carpal tunnel syndrome. A veg- 
etarian diet is the dietary goal of yoga, and this change of 
lifestyle has been shown to significantly increase 
longevity and reduce heart disease. 


Yoga as a daily exercise program can improve fitness, 
strength, and flexibility. People who practice yoga correct- 
ly every day report that it can promote high levels of over- 
all health and energy. The mental component of yoga can 
clarify and discipline the mind, and yoga practitioners say 
its benefits can permeate all facets of a person’s life and 
attitude, raising self-esteem and self-understanding. 


Description 
Origins 


Yoga was developed in ancient India as far back as 
5,000 years ago; sculptures detailing yoga positions have 
been found in India which date back to 3000 B.c. Yoga is 
derived from a Sanskrit word which means “union.” The 
goal of classical yoga is to bring self-transcendence, or 
enlightenment, through physical, mental and spiritual 
health. Many people in the West mistakenly believe yoga 
to be a religion, but its teachers point out that it is a sys- 
tem of living designed to promote health, peace of mind, 
and deeper awareness of ourselves. There are several 
branches of yoga, each of which is a different path and 
philosophy toward self-improvement. Some of these 
paths include service to others, pursuit of wisdom, non- 
violence, devotion to God, and observance of spiritual 
rituals. Hatha yoga is the path which has physical health 
and balance as a primary goal, for its practitioners 
believe that greater mental and spiritual awareness can be 
brought about with a healthy and pure body. 


The origins of hatha yoga have been traced back to 
the eleventh century A.D. The Sanskrit word ha means 
“sun” and tha means “moon,” and thus hatha, or literally 
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sun-moon yoga, strives to balance opposing parts of the 
physical body, the front and back, left and right, top and 
bottom. Some yoga masters (yogis) claim that hatha yoga 
was originally developed by enlightened teachers to help 
people survive during the Age of Kali, or the spiritual 
dark ages, in which Hindus believe we are now living. 


The original philosophers of yoga developed it as an 
eight-fold path to complete health. These eight steps 
include moral and ethical considerations (such as hon- 
esty, non-aggression, peacefulness, non-stealing, gen- 
erosity, and sexual propriety), self-discipline (including 
purity, simplicity, devotion to God, and self-knowledge), 
posture, breath control, control of desires, concentration, 
meditation, and happiness. According to yogis, if these 
steps are followed diligently, a person can reach high lev- 
els of health and mental awareness. 


As it has subsequently developed, hatha yoga has 
concentrated mainly on two of the eight paths, breathing 
and posture. Yogis believe breathing to be the most 
important metabolic function; we breathe roughly 23,000 
times per day and use about 4,500 gallons of air, which 
increases during exercise. Thus, breathing is extremely 
important to health, and prana, or life-force, is found 
most abundantly in the air and in the breath. If we are 
breathing incorrectly, we are hampering our potential for 
optimal health. Pranayama, literally the “science of 
breathing” or “control of life force,” is the yogic practice 
of breathing correctly and deeply. 


In addition to breathing, hatha yoga utilizes asanas, 
or physical postures, to bring about flexibility, balance 
and strength in the body. Each of these postures has a 
definite form and precise steps for achieving the desired 
position and for exiting it. These postures, yogis main- 
tain, have been scientifically developed to increase circu- 
lation and health in all parts of the body, from the muscu- 
lar tissues to the glands and internal organs. Yogis claim 
that although hatha yoga can make the body as strong 
and fit as any exercise program, its real benefits come 
about because it is a system of maintenance and balance 
for the whole body. 


Yoga was brought to America in the late 1800s, 
when Swami Vivekananda, an Indian yogi, presented a 
lecture on yoga in Chicago. Hatha yoga captured the 
imagination of the Western mind, because accomplished 
yogis could demonstrate incredible levels of fitness, flex- 
ibility, and control over their bodies and metabolism. 
Yoga has flourished in the West. Americans have brought 
to yoga their energy and zest for innovation, which trou- 
bles some Indian yogis and encourages others, as new 
variations and schools of yoga have developed. For 
instance, power yoga is a recent Americanized version of 
yoga which takes hatha yoga principles and speeds them 
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Hatha yoga 


KEY TERMS 


Asana—Yoga posture or stance. 


Diaphragm breathing—Method of deep breathing 
using the entire lungs. 


Dyana—Yoga meditation. 
Meditation—Technique of mental relaxation. 


Prana—Yoga term for life-enhancing nutrient 
found in air, food and water. 


Pranayama—Yoga method of breathing. 


up into an extremely rigorous aerobic workout, and many 
strict hatha yoga teachers oppose this sort of change to 
their philosophy. Other variations of hatha yoga in Amer- 
ica now include Iyengar, Ashtanga, Kripalu, Integral, 
Viniyoga, Hidden Language, and Bikram yoga, to name 
a few. Sivananda yoga was practiced by Lilias Folen, 
who was responsible for introducing many Americans to 
yoga through public television. 


Iyengar yoga was developed by B.K.S. Iyengar, who 
is widely accepted as one of the great living yogis. Iyen- 
gar uses classical hatha yoga asanas and breathing tech- 
niques, but emphasizes great precision and strict form in 
the poses, and uses many variations on a few postures. 
Iyengar allows the use of props such as belts, ropes, 
chairs, and blocks to enable students to get into postures 
they otherwise couldn’t. In this respect, Iyengar yoga is 
good for physical therapy because it assists in the manip- 
ulation of inflexible or injured areas. 


Ashtanga yoga, made popular by yogi K. Patabhi 
Jois, also uses hatha yoga asanas, but places an emphasis 
on the sequences in which these postures are performed. 
Ashtanga routines often unfold like long dances with 
many positions done quickly one after the other. Ashtan- 
ga is thus a rigorous form of hatha yoga, and sometimes 
can resemble a difficult aerobic workout. Ashtanga 
teachers claim that this form of yoga uses body heat, 
sweating, and deep breathing to purify the body. 


Kripalu yoga uses hatha yoga positions but empha- 
sizes the mental and emotional components of each 
asana. Its teachers believe that tension and long-held 
emotional problems can be released from the body by a 
deep and meditative approach to the yoga positions. Inte- 
gral yoga seeks to combine all the paths of yoga, and is 
generally more meditative than physical, emphasizing 
spirituality and awareness in everyday life. Viniyoga tries 
to adapt hatha yoga techniques to each individual body 
and medical problem. Hidden Language yoga was devel- 
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oped by Swami Sivananda Radha, a Western man influ- 
enced by Jungian psychology. It emphasizes the symbol- 
ic and psychological parts of yoga postures and tech- 
niques. Its students are encouraged to write journals and 
participate in group discussions as part of their practice. 
Bikram yoga has become very popular in the late 1990s, 
as its popular teacher, Bikram Choudury, began teaching 
in Beverly Hills and has been endorsed by many famous 
celebrities. Bikram yoga uses the repetition of 26 specific 
poses and two breathing techniques to stretch and tone 
the whole body. 


A hatha yoga routine consists of a series of physical 
postures and breathing techniques. Routines can take 
anywhere from 20 minutes to two hours, depending on 
the needs and ability of the practitioner. Yoga should 
always be adapted to one’s state of health; that is, a short- 
er and easier routine should be used when a person is 
fatigued. Yoga is ideally practiced at the same time every 
day, to encourage the discipline of the practice. It can be 
done at any time of day; some prefer it in the morning as 
a wake-up routine, while others like to wind down and 
de-stress with yoga at the end of the day. 


Yoga asanas consist of three basic movements: back- 
ward bends, forward bends, and twisting movements. 
These postures are always balanced; a back bend should be 
followed with a forward bend, and a leftward movement 
should be followed by one to the right. Diaphragm breath- 
ing is important during the poses, where the breath begins 
at the bottom of the lungs. The stomach should move out- 
ward with the inhalation and relax inward during exhala- 
tion. The breath should be through the nose at all times dur- 
ing hatha asanas. Typically, one inhales during backward 
bends and exhales during forward bending movements. 


The mental component in yoga is as important as the 
physical movements. Yoga is not a competitive sport, but a 
means to self-awareness and self-improvement. An atti- 
tude of attention, care, and non-criticism is important; lim- 
itations should be acknowledged and calmly improved. 
Patience is important, and yoga stretches should be slow 
and worked up to gradually. The body should be worked 
with, and never against, and a person should never overex- 
ert. A yoga stretch should be done only so far as proper 
form and alignment of the whole body can be maintained. 
Some yoga stretches can be uncomfortable for beginners, 
and part of yoga is learning to distinguish between sensa- 
tions that are beneficial and those that can signal potential 
injury. A good rule is that positions should be stopped 
when there is sharp pain in the joints, muscles, or tendons. 


Preparations 
All that is needed to perform hatha yoga is a flat floor 


and adequate space for stretching out. A well-ventilated 
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space is preferable, for facilitating proper breathing tech- 
nique. Yoga mats are available which provide non-slip 
surfaces for standing poses. Loose, comfortable clothing 
should be worn. Yoga should be done on an empty stom- 
ach; a general rule is to wait three hours after a meal. 


Yoga is an exercise that can be done anywhere and 
requires no special equipment. Yoga uses only gravity 
and the body itself as resistance, so it is a low-impact 
activity excellent for those who don’t do well with other 
types of exercise. The mental component of yoga can 
appeal to those who get bored easily with exercise. By 
the same token, yoga can be a good stress management 
tool for those who prefer movement to sitting meditation. 


Precautions 


As with any exercise program, people should check 
with their doctors before starting yoga practice for the 
first time. Those with medical conditions, injuries or 
spinal problems should find a yoga teacher familiar with 
their conditions before beginning yoga. Pregnant 
women, particularly after the third month of pregnancy, 
should only perform a few yoga positions with the 
supervision of an experienced teacher. Some yoga 
asanas can be very difficult, and potentially injurious, 
for beginners, so teachers should always be consulted as 
preparation for advanced yoga positions. Certain yoga 
positions should not be performed by those with fevers, 
or during menstruation. 


Side effects 


Those just beginning hatha yoga programs often 
report fatigue and soreness throughout the body, as yoga 
stretches and exercises muscles and tendons which are 
often long-neglected. Some yogic breathing and medita- 
tion techniques can be difficult for beginners and can 
cause dizziness or disorientation; these are best per- 
formed under the guidance of a teacher. 


Resources 


BOOKS 

Feuerstein, Georg. Yoga for Dummies. New York: IDG Books, 
1999. 

Bodian, Stephan, and Feuerstein, Georg. Living Yoga. New 
York: Putnam, 1993. 

Christensen, Alice. 20 Minute Yoga Workouts. New York: Faw- 
cett, 1995. 

Iyengar, B.K.S. Light on Yoga. New York: Schocken, 1975. 


PERIODICALS 

Yoga Journal. P.O. Box 469088, Escondido, CA 92046. 
<http:// www. yogajournal.com>. 

Yoga International Magazine. R.R. 1 Box 407, Honesdale, PA 
18431. <http://www.yimag.com>. 
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ORGANIZATIONS 
International Association of Yoga Therapists (AYT). 4150 
Tivoli Ave., Los Angeles, CA 90066. 


OTHER 
<http://www.yogadirectory.com>. 
<http://www.mv.com. (yoga for beginners web page). 


Douglas Dupler 


Haverhill fever see Rat-bite fever 
Hay fever see Allergic rhinitis 

HBF test see Fetal hemoglobin test 
HCG see Infertility drugs 


ý Head and neck cancer 


Definition 


The term head and neck cancers refers to a group of 
cancers found in the head and neck region. This includes 
tumors found in: 


¢ The oral cavity (mouth). The lips, the tongue, the teeth, 
the gums, the lining inside the lips and cheeks, the floor 
of the mouth (under the tongue), the roof of the mouth 
and the small area behind the wisdom teeth are all 
included in the oral cavity. 


¢ The oropharynx (which includes the back one-third of 
the tongue, the back of the throat and the tonsils). 


e Nasopharynx (which includes the area behind the nose). 
e Hypopharynx (lower part of the throat). 


¢ The larynx (voice box, located in front of the neck, in 
the region of the Adam’s apple). In the larynx, the can- 
cer can occur in any of the three regions: the glottis 
(where the vocal cords are); the supraglottis (the area 
above the glottis), and the subglottis (the area that con- 
nects the glottis to the windpipe). 


The most frequently occurring cancers of the head 
and neck area are oral cancers and laryngeal cancers. 
Almost half of all the head and neck cancers occur in the 
oral cavity, and a third of the cancers are found in the lar- 
ynx. By definition, the term “head and neck cancers” 
usually excludes tumors that occur in the brain. 


Description 


Head and neck cancers involve the respiratory tract 
and the digestive tract; and they interfere with the func- 
tions of eating and breathing. Laryngeal cancers affect 
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Head and neck cancer 


speech. Loss of any of these functions is significant. 
Hence, early detection and appropriate treatment of head 
and neck cancers is of utmost importance. 


Roughly 10% of all cancers are related to the head 
and the neck. It is estimated that more than 55,000 Ameri- 
cans will develop cancer of the head and neck in 1998, 
and nearly 13,000 will die from the disease. The Ameri- 
can Cancer Society estimates that in 1998, approximately, 
11,100 new cases of laryngeal cancer alone will be diag- 
nosed and 4,300 people will die of this disease. Oral can- 
cer is the sixth most common cancer in the United States. 
Approximately 40,000 new cases are diagnosed each year 
and it causes at least 8,000 deaths. Among the major can- 
cers, the survival rate for head and neck cancers is one of 
the poorest. Less than 50% of the patients survive five 
years or more after initial diagnosis. This is because the 
early signs of head and neck cancers are frequently 
ignored. Hence, when it is first diagnosed, it is often in an 
advanced stage and not very amenable to treatment. 


The risk for both oral cancer and laryngeal cancer 
seems to increase with age. Most of the cases occur in 
individuals over 40 years of age, the average age at diag- 
nosis being 60. While oral cancer strikes men twice as 
often as it does women, laryngeal cancer is four times 
more common in men than in women. Both diseases are 
more common in black Americans than among whites. 


Causes and symptoms 


Although the exact cause for these cancers is 
unknown, tobacco is regarded as the single greatest risk 
factor: 75-80% of the oral and laryngeal cancer cases 
occur among smokers. Heavy alcohol use has also been 
included as a risk factor. A combination of tobacco and 
alcohol use increases the risk for oral cancer by 6—15 
times more than for users of either substance alone. In 
rare cases, irritation to the lining of the mouth, due to 
jagged teeth or ill-fitting dentures, has been known to 
cause oral cancer. Exposure to asbestos appears to 
increase the risk of developing laryngeal cancer. 


In the case of lip cancer, just like skin cancer, expo- 
sure to sun over a prolonged period has been shown to 
increase the risk. In the Southeast Asian countries (India 
and Sri Lanka), chewing of betel nut has been associated 
with cancer of the lining of the cheek. An increased inci- 
dence of nasal cavity cancer has been observed among 
furniture workers, probably due to the inhalation of wood 
dust. A virus (Epstein-Barr) has been shown to cause 
nasopharyngeal cancer. 


Head and neck cancers are one of the easiest to 
detect. The early signs can be both seen and felt. The 
signs and symptoms depend on the location of the cancer: 
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e Mouth and oral cavity: a sore that does not heal within 
two weeks, unusual bleeding from the teeth or gums, a 
white or red patch in the mouth, a lump or thickening in 
the mouth, throat, or tongue. 


e Larynx: persistent hoarseness or sore throat, difficulty 
breathing, or pain. 


e Hypopharynx and oropharynx: difficulty in swallowing 
or chewing food, ear pain. 


e Nose, sinuses, and nasopharyngeal cavity: pain, bloody 
discharges from the nose, blocked nose, and frequent 
sinus infections that do not respond to standard antibi- 
otics. 


When detected early and treated appropriately, head 
and neck cancers have an excellent chance of being cured 
completely. 


Diagnosis 


Specific diagnostic tests used depend on the location 
of the cancer. The standard tests are: 


Physical examination 


The first step in diagnosis is a complete and thor- 
ough examination of the oral and nasal cavity, using mir- 
rors and other visual aids. The tongue and the back of the 
throat are examined as well. Any suspicious looking 
lumps or lesions are examined with fingers (palpation). 
In order to look inside the larynx, the doctor may some- 
times perform a procedure known as laryngoscopy. In 
indirect laryngoscopy, the doctor looks down the throat 
with a small, long handled mirror. Sometimes the doctor 
inserts a lighted tube (laryngoscope or a fiberoptic scope) 
through the patient’s nose or mouth. As the tube goes 
down the throat, the doctor can observe areas that cannot 
be seen by a simple mirror. This procedure is called a 
direct laryngoscopy. Sometimes patients may be given a 
mild sedative to help them relax, and a local anesthetic to 
ease any discomfort. 


Blood tests 


The doctor may order blood or other immunological 
tests. These tests are aimed at detecting antibodies to the 
Epstein-Barr virus, which has been known to cause can- 
cer of the nasopharynx. 


Imaging tests 


X rays of the mouth, the sinuses, the skull, and the 
chest region may be required. A computed tomography 
scan (CT scan), a procedure in which a computer takes a 
series of x ray pictures of areas inside the body, may be 
done. Ultrasonograms (images generated using sound 
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waves) or an MRI (magnetic resonance imaging) a pro- 
cedure in which a picture is created using magnets linked 
to a computer), are alternate procedures which a doctor 
may have done to get detailed pictures of the areas inside 
the body. 


Biopsy 


When a sore does not heal or a suspicious patch or 
lump is seen in the mouth, larynx, nasopharynx, or 
throat, a biopsy may be performed to rule out the possi- 
bility of cancer. The biopsy is the most definitive diag- 
nostic tool for detecting the cancer. If cancerous cells are 
detected in the biopsied sample, the doctor may perform 
more extensive tests in order to find whether, and to 
where, the cancer may have spread. 


Treatment 


The cancers can be treated successfully if diagnosed 
early. The choice of treatment depends on the size of the 
tumor, its location, and whether it has spread to other 
parts of the body. 


In the case of lip and mouth cancers, sometimes 
surgery is performed to remove the cancer. Radiation 
therapy, which destroys the cancerous cells, is also one 
of the primary modes of treatment, and may be used 
alone or in combination with surgery. If lip surgery is 
drastic, rehabilitation cosmetic or reconstructive 
surgery may have to be considered. 


Cancers of the nasal cavity are often diagnosed late 
because they have no specific symptoms in their early 
stages, or the symptoms may just resemble chronic 
sinusitis. Hence, treatment is often complex, involving a 
combination of radiotherapy and surgery. Surgery is gen- 
erally recommended for small tumors. If the cancer can- 
not be removed by surgery, radiotherapy is used alone. 


Treatment of oropharynx cancers (cancers that are 
either in the back of the tongue, the throat, or the tonsils) 
generally involves radiation therapy and/or surgery. After 
aggressive surgery and radiation, rehabilitation is often 
necessary and is an essential part of the treatment. The 
patient may experience difficulties with swallowing, 
chewing, and speech and may require a team of health 
care workers, including speech therapists, prosthodon- 
tists, occupational therapists etc. 


Cancers of the nasopharynx are different from the 
other head and neck cancers in that there does not appear 
to be any association between alcohol and tobacco use 
and the development of the cancer. In addition, the inci- 
dence is seen primarily in two age groups: young adults 
and 50-70 year-olds. The Epstein-Barr virus has been 
implicated as the causative agent in most patients. While 
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A specimen of a squamous cell carcinoma of the tongue 
and jaw. (Custom Medical Stock Photo. Reproduced by permis- 
sion.) 


80-90% of small tumors are curable by radiation therapy, 
advanced tumors that have spread to the bone and cranial 
nerves are difficult to control. Surgery is not very helpful 
and, hence, is rarely attempted. Radiation remains the 
only treatment of choice to treat the cancer that has 
metastasized (traveled) to the lymph nodes in the neck. 


In the case of cancer of the larynx, radiotherapy is 
the first choice to treat small lesions. This is done in 
an attempt to preserve the voice. If the cancer recurs 
later, surgery may be attempted. If the cancer is limit- 
ed to one of the two vocal cords, laser excision 
surgery is used. In order to treat advanced cancers, a 
combination of surgery and radiation therapy is often 
used. Because the chances of a cure in the case of 
advanced laryngeal cancers are rather low with current 
therapies, the patient may be advised to participate in 
clinical trials so they may get access to new experi- 
mental drugs and procedures, such as chemotherapy, 
that are being evaluated. 
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Head and neck cancer 


KEY TERMS 


Biopsy—The surgical removal and microscopic 
examination of living tissue for diagnostic purposes. 


Chemotherapy—Treatment of cancer with synthetic 
drugs that destroy the tumor either by inhibiting the 
growth of the cancerous cells or by killing the can- 
cer cells. 


Clinical trials—Highly regulated and carefully con- 
trolled patient studies, where either new drugs to 
treat cancer or novel methods of treatment are 
investigated. 


Computerized tomography scan (CT scan)—A 
medical procedure where a series of X-rays are 
taken and put together by a computer in order to 
form detailed pictures of areas inside the body. 


Laryngoscopy—A medical procedure that uses flex- 
ible, lighted, narrow tubes inserted through the 
mouth or nose to examine the larynx and other 
areas deep inside the neck. 


When only part of the larynx is removed, a relatively 
slight change in the voice may occur—the patient may 
sound slightly hoarse. However, in a total laryngectomy, 
the entire voice box is removed. The patients then have to 
re-learn to speak using different approaches, such as 
esophageal speech, tracheo-esophageal (TE) speech, or 
by means of an artificial larynx. 


In esophageal speech, the patients are taught how to 
create a new type of voice by forcing air through the 
esophagus (food pipe) into the mouth. This method has a 
high success rate of approximately 65% and patients are 
even able to go back to jobs that require a high level of 
verbal communication, such as telephone operators and 
salespersons. 


In the second approach, TE speech, a small opening, 
called a fistula, is created surgically between the trachea 
(breathing tube to the lungs) and the esophagus (tube into 
the stomach) to carry air into the throat. A small tube, 
known as the “voice prosthesis,” is placed in the opening 
of the fistula to keep it open and to prevent food and liq- 
uid from going down into the trachea. In order to talk, the 
stoma (or the opening made at the base of the neck) must 
be covered with one’s thumb during exhalation. As the 
air is forced out from the trachea into the esophagus, it 
vibrates the walls of the esophagus. This produces a 
sound that is then modified by the lips and tongue to pro- 
duce normal sounding speech. 
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Magnetic resonance imaging (MRI)—A medical 
procedure used for diagnostic purposes where pic- 
tures of areas inside the body can be created using 
a magnet linked to a computer. 


Radiation therapy—Treatment using high energy 
radiation from x-ray machines, cobalt, radium, or 
other sources. 


Stoma—When the entire larynx must be surgically 
removed, an opening is surgically created in the 
neck so that the windpipe can be brought out to the 
neck. This opening is called the stoma. 


Ultrasonogram—A procedure where high-frequen- 
cy sound waves that cannot be heard by human 
ears are bounced off internal organs and tissues. 
These sound waves produce a pattern of echoes 
which are then used by the computer to create 
sonograms, or pictures of areas inside the body. 


X rays—High energy radiation used in high doses, 
either to diagnose or treat disease. 


In the third approach, an artificial larynx, a battery 
driven vibrator, is placed on the outside of the throat. 
Sound is created as air passes through the stoma (opening 
made at the base of the neck) and the mouth forms words. 


Prognosis 
Oral Cavity 


With early detection and immediate treatment, sur- 
vival rates can be dramatically improved. For lip and oral 
cancer, if detected at its early stages, almost 80% of the 
patients survive five years or more. However, when diag- 
nosed at the advanced stages, the five year survival rate 
drops to a mere 18%. 


Nose and sinuses 


Cancers of the nasal cavity often go undetected until 
they reach an advanced stage. If diagnosed at the early 
stages, the five-year survival rates are 60-70%. However, 
if cancers are more advanced, only 10-30% of the 
patients survive five years or more. 


Oropharynx 
In cancer of the oropharynx, 60-80% of the patients 


survive five years or more if the cancer is detected in the 
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early stages. As the cancer advances, the survival rate 
drops to 15-30%. 


Nasopharynx 


Patients who are diagnosed with early stage cancers 
that have originated in the nasopharynx have an excellent 
chance of a complete cure (almost 95%). Unfortunately, 
most of the time, the patients are in an advanced stage at 
the time of initial diagnosis. With the new chemotherapy 
drugs, the five year survival rate has improved and 
5—40% of the patients survive five years or longer. 


Larynx 


Small cancers of the larynx have an excellent five- 
year survival rate of 75-95%. However, as with most of 
the head and neck cancers, the survival rates drop dra- 
matically as the cancer advances. Only 15-25% of the 
patients survive five years or more after being initially 
diagnosed with advanced laryngeal cancer. 


Prevention 


Refraining from the use of all tobacco products (cig- 
arettes, cigars, pipe tobacco, chewing tobacco), consum- 
ing alcohol in moderation, and practicing good oral 
hygiene are some of the measures that one can take to 
prevent head and neck cancers. Since there is an associa- 
tion between excessive exposure to the sun and lip can- 
cer, people who spend a lot of time outdoors in the sun 
should protect themselves from the sun’s harmful rays. 
Regular physical examinations, or mouth examination by 
the patient himself, or by the patient’s doctor or dentist, 
can help detect oral cancer in its very early stages. 


Since working with asbestos has been shown to 
increase one’s risk of getting cancer of the larynx, 
asbestos workers should follow safety rules to avoid 
inhaling asbestos fibers. Also, malnutrition and vitamin 
deficiencies have been shown to have some association 
with an increased incidence of head and neck cancers. 
The American Cancer Society, therefore, recommends 
eating a healthy diet, consisting of at least five servings 
of fruits and vegetables every day, and six servings of 
food from other plant sources such as cereals, breads, 
grain products, rice, pasta and beans. Reducing one’s 
intake of high-fat food from animal sources is advised. 


Resources 


BOOKS 

Berkow, Robert, ed., et al. Merck Manual of Diagnosis and 
Therapy. 16th ed. Rahway, NJ: Merck Research Laborato- 
ries, 1992. 
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Dollinger, Malin, et al. Everyone’s Guide to Cancer Therapy: 
How Cancer is Diagnosed, Treated, and Managed Day to 
Day. 3rd ed. Kansas City: Andres & McMeel, 1998. 

Morra, Marion E., and Eve Potts. Choices: The New, Most Up- 
To-Date Sourcebook for Cancer Information. New York: 
Avon Books, 1994. 


ORGANIZATIONS 

American Association of Oral and Maxillofacial Surgeons. 
9700 West Bryn Mawr Ave., Rosemont, IL 60018-5701. 
(847) 678-6200. <http://www.aaoms.org>. 

International Association of Laryngectomies (IAL). 7440 
North Shadeland Ave., Suite 100, Indianapolis, IN 46250. 

National Cancer Institute. Building 31, Room 10A31, 31 Cen- 
ter Drive, MSC 2580, Bethesda, MD 20892-2580. (800) 
422-6237. <http://www.nci.nih.gov>. 

National Oral Health Information ClearingHouse; 1 NOHIC 
Way, Bethesda, MD 20892-3500. (301) 402-7364. 

Oral Health Education Foundation, Inc. 5865 Colonist Drive, 
P.O. Box 396, Fairburn, GA 30213. (770) 969-7400. 


Lata Cherath, PhD 


i Head injury 


Definition 


Injury to the head may damage the scalp, skull or 
brain. The most important consequence of head trauma is 
traumatic brain injury. Head injury may occur either as a 
closed head injury, such as the head hitting a car’s wind- 
shield, or as a penetrating head injury, as when a bullet 
pierces the skull. Both may cause damage that ranges 
from mild to profound. Very severe injury can be fatal 
because of profound brain damage. 


Description 


External trauma to the head is capable of damaging 
the brain, even if there is no external evidence of dam- 
age. More serious injuries can cause skull fracture, blood 
clots between the skull and the brain, or bruising and 
tearing of the brain tissue itself. 


Injuries to the head can be caused by traffic acci- 
dents, sports injuries, falls, workplace accidents, 
assaults, or bullets. Most people have had some type of 
head injury at least once in their lives, but rarely do they 
require a hospital visit. 


However, each year about two million people suffer 
from a more serious head injury, and up to 750,000 of 
them are severe enough to require hospitalization. Brain 
injury is most likely to occur in males between ages 15 
and 24, usually as a result of car and motorcycle acci- 
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Head injury 


dents. About 70% of all accidental deaths are due to 
head injuries, as are most of the disabilities that occur 
after trauma. 


A person who has had a head injury and who is 
experiencing the following symptoms should seek med- 
ical care immediately: 


e serious bleeding from the head or face 
e loss of consciousness, however brief 

e confusion and lethargy 

e lack of pulse or breathing 


e clear fluid drainage from the nose or ear 


Causes and symptoms 


A head injury may cause damage both from the 
direct physical injury to the brain and from secondary 
factors, such as lack of oxygen, brain swelling, and dis- 
turbance of blood flow. Both closed and penetrating head 
injuries can cause swirling movements throughout the 
brain, tearing nerve fibers and causing widespread bleed- 
ing or a blood clot in or around the brain. Swelling may 
raise pressure within the skull (intracranial pressure) and 
may block the flow of oxygen to the brain. 


Head trauma may cause a concussion, in which 
there is a brief loss of consciousness without visible 
structural damage to the brain. In addition to loss of con- 
sciousness, initial symptoms of brain injury may include: 


* memory loss and confusion 

* vomiting 

e dizziness 

* partial paralysis or numbness 
e shock 

e anxiety 


After a head injury, there may be a period of 
impaired consciousness followed by a period of confu- 
sion and impaired memory with disorientation and a 
breakdown in the ability to store and retrieve new infor- 
mation. Others experience temporary amnesia following 
head injury that begins with memory loss over a period 
of weeks, months, or years before the injury (retrograde 
amnesia). As the patient recovers, memory slowly 
returns. Post-traumatic amnesia refers to loss of memory 
for events during and after the accident. 


Epilepsy occurs in 2—5% of those who have had a 
head injury; it is much more common in people who 
have had severe or penetrating injuries. Most cases of 
epilepsy appear right after the accident or within the first 
year, and become less likely with increased time follow- 
ing the accident. 
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Closed head injury 


Closed head injury refers to brain injury without any 
penetrating injury to the brain. It may be the result of a 
direct blow to the head; of the moving head being rapidly 
stopped, such as when a person’s head hits a windshield 
in a car accident; or by the sudden deceleration of the 
head without its striking another object. The kind of 
injury the brain receives in a closed head injury is deter- 
mined by whether or not the head was unrestrained upon 
impact and the direction, force, and velocity of the blow. 
If the head is resting on impact, the maximum damage 
will be found at the impact site. A moving head will 
cause a “contrecoup injury” where the brain damage 
occurs on the side opposite the point of impact, as a 
result of the brain slamming into that side of the skull. A 
closed head injury also may occur without the head being 
struck, such as when a person experiences whiplash. 
This type of injury occurs because the brain is of a differ- 
ent density than the skull, and can be injured when deli- 
cate brain tissues hit against the rough, jagged inner sur- 
face of the skull. 


Penetrating head injury 


If the skull is fractured, bone fragments may be dri- 
ven into the brain. Any object that penetrates the skull 
may implant foreign material and dirt into the brain, 
leading to an infection. 


Skull fracture 


A skull fracture is a medical emergency that must be 
treated promptly to prevent possible brain damage. Such 
an injury may be obvious if blood or bone fragments are 
visible, but it’s possible for a fracture to have occurred 
without any apparent damage. A skull fracture should be 
suspected if there is: 


e blood or clear fluid leaking from nose or ears 

e unequal pupil size 

e bruises or discoloration around the eyes or behind the 
ears 


¢ swelling or depression of the part of the head 


Intracranial hemorrhage 


Bleeding (hemorrhage) inside the skull may accom- 
pany a head injury and cause additional damage to the 
brain. A blood clot (hematoma) may occur if a blood ves- 
sel between the skull and the brain ruptures; when the 
blood leaks out and forms a clot, it can press against 
brain tissue, causing symptoms from a few hours to a few 
weeks after the injury. If the clot is located between the 
bones of the skull and the covering of the brain (dura), it 
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is called an epidural hematoma. If the clot is between the 
dura and the brain tissue itself, the condition is called a 
subdural hematoma. In other cases, bleeding may occur 
deeper inside the brain. This condition is called intracere- 
bral hemorrhage or intracerebral contusion (from the 
word for bruising). 


In any case, if the blood flow is not stopped, it can 
lead to unconsciousness and death. The symptoms of 
bleeding within the skull include: 


* nausea and vomiting 
e headache 

e loss of consciousness 
e unequal pupil size 


e lethargy 


Postconcussion syndrome 


If the head injury is mild, there may be no symptoms 
other than a slight headache, or there also may be confu- 
sion, dizziness, and blurred vision. While the head injury 
may seem to have been quite mild, in many cases symp- 
toms persist for days or weeks. Up to 60% of patients 
who sustain a mild brain injury continue to experience a 
range of symptoms called “postconcussion syndrome,” 
as long as six months or a year after the injury. 


The symptoms of postconcussion syndrome can 
result in a puzzling interplay of behavioral, cognitive, 
and emotional complaints that can be difficult to diag- 
nose, including: 


e headache 

e dizziness 

e mental confusion 
e behavior changes 
* memory loss 

* cognitive deficits 
e depression 


e emotional outbursts 


Diagnosis 


The extent of damage in a severe head injury can be 
assessed with computed tomography scan (CT scan), 
magnetic resonance imaging (MRI), positron emission 
tomography (PET) scans, electroencephalograms 
(EEG), and routine neurological and neuropsychological 
evaluations. 


Doctors use the Glasgow Coma Scale to evaluate 
the extent of brain damage based on observing a patient’s 
ability to open his or her eyes, respond verbally, and 
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A three-dimensional computed tomography (CT) scan of a 
human skull showing a depressed skull fracture above the 
right eye. (Custom Medical Stock Photo. Reproduced by per- 
mission.) 


respond to stimulation by moving (motor response). 
Patients can score from three to 15 points on this scale. 
People who score below eight when they are admitted 
usually have suffered a severe brain injury and will need 
rehabilitative therapy as they recover. In general, higher 
scores on the Glasgow Coma Scale indicate less severe 
brain injury and a better prognosis for recovery. 


Patients with a mild head injury who experience 
symptoms are advised to seek out the care of a specialist; 
unless a family physician is thoroughly familiar with 
medical literature in this newly emerging area, experts 
warn that there is a good chance that patient complaints 
after a mild head injury will be downplayed or dismissed. 
In the case of mild head injury or postconcussion syn- 
drome, CT and MRI scans, electroencephalograms 
(EEG), and routine neurological evaluations all may be 
normal because the damage is so subtle. In many cases, 
these tests can’t detect the microscopic damage that 
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Head injury 


KEY TERMS 


Computed tomography scan (CT)—A diagnostic 
technique in which the combined use of a com- 
puter and x rays produce clear cross-sectional 
images of tissue. It provides clearer, more detailed 
information than x rays alone. 


Electroencephalogram (EEG)—A record of the 
tiny electrical impulses produced by the brain’s 
activity. By measuring characteristic wave pat- 
terns, the EEG can help diagnose certain condi- 
tions of the brain. 


Magnetic resonance imaging (MRI)—A diagnostic 
technique that provides high quality cross-section- 
al images of organs within the body without x rays 
or other radiation. 


Positron emission tomography (PET) scan—A 
computerized diagnostic technique that uses 
radioactive substances to examine structures of 
the body. When used to assess the brain, it pro- 
duces a three-dimensional image that reflects the 
metabolic and chemical activity of the brain. 


occurs when fibers are stretched in a mild, diffuse injury. 
In this type of injury, the axons lose some of their cover- 
ing and become less efficient. This mild injury to the 
white matter reduces the quality of communication 
between different parts or the brain. A PET scan, which 
evaluates cerebral blood flow and brain metabolism, may 
be of help in diagnosing mild head injury, although this is 
still largely considered to be an experimental procedure. 


Patients with continuing symptoms after a mild head 
injury should call a local chapter of a head-injury foun- 
dation that can refer patients to the best nearby expert. 


Treatment 


If a concussion, bleeding inside the skull, or skull 
fracture is suspected, the patient should be kept quiet in a 
darkened room, with head and shoulders raised slightly 
on pillow or blanket. 


After initial emergency treatment, a team of special- 
ists may be needed to evaluate and treat the problems 
that result. A penetrating wound may require surgery. 
Those with severe injuries or with a deteriorating level of 
consciousness may be kept hospitalized for observation. 
If there is bleeding inside the skull, the blood may need 
to be surgically drained; if a clot has formed, it may need 
to be removed. Severe skull fractures also require 
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surgery. Supportive care and specific treatments may be 
required if the patient experiences further complications. 
People who experience seizures, for example, may be 
given anticonvulsant drugs, and people who develop 
fluid on the brain (hydrocephalus) may have a shunt 
inserted to drain the fluid. 


In the event of long-term disability as a result of 
head injury, there are a variety of treatment programs 
available, including long-term rehabilitation, coma 
treatment centers, transitional living programs, behavior 
management programs, life-long residential or day treat- 
ment programs and independent living programs. 


Prognosis 


Prompt, proper diagnosis and treatment can help alle- 
viate some of the problems after a head injury. However, it 
is usually difficult to predict the outcome of a brain injury 
in the first few hours or days; a patient’s prognosis may 
not be known for many months or even years. 


The outlook for someone with a minor head injury is 
generally good, although recovery may be delayed and 
symptoms such as headache, dizziness, and cognitive 
problems can persist for up to a year or longer after an 
accident. This can limit a person’s ability to work and 
cause strain in personal relationships. 


Serious head injuries can be devastating, producing 
permanent mental and physical disability. Epileptic 
seizures may occur after a severe head injury, especially a 
penetrating brain injury, a severe skull fracture, or a seri- 
ous brain hemorrhage. Recovery from a severe head injury 
can be very slow, and it may take five years or longer to 
heal completely. Risk factors associated with an increased 
likelihood of memory problems or seizures after head 
injury include age, length and depth of coma, duration of 
post-traumatic and retrograde amnesia, presence of focal 
brain injuries, and initial Glasgow Coma Scale score. 


Prevention 


Many severe head injuries could be prevented by 
wearing protective helmets during certain sports, or 
when riding a bike or motorcycle. Seat belts and airbags 
can prevent many head injuries as a result of car acci- 
dents. Appropriate protective headgear should always be 
worn on the job where head injuries are a possibility. 


Resources 


BOOKS 

Greenberg, David A., et al. Clinical Neurology. 2nd ed. Nor- 
walk, CT: Appleton & Lange, 1993. 

Weiner, William J. Neurology for the Non-Neurologist. 3rd ed. 
Philadelphia: J. B. Lippincott, 1994. 
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PERIODICALS 

Mild Traumatic Brain Injury Committee. “Definition of Mild 
Traumatic Brain Injury.” Journal of Head Trauma Reha- 
bilitation 8 (1993): 86-87. 

Soren, S. and Kraus, J.F. “Occurrence, Severity and Outcomes 
of Brain Injury” Journal of Head Trauma Rehabilitation 6 
(1991):1-10. 


ORGANIZATIONS 

American Epilepsy Society. 638 Prospect Ave., Hartford, CT 
06105. (203) 232-4825. 

Brain Injury Association. 1776 Massachusetts Ave. NW, Ste. 
100, Washington, DC 20036. (800) 444-6443. 

Family Caregiver Alliance. 425 Bush St., Ste. 500, San Fran- 
cisco, CA 94108. (800) 445-8106. <http://www.care 
giver.org>. 

Head Injury Hotline. PO Box 84151, Seattle WA 98124. (206) 
621- 8558. <http://www.headinjury.com>. 

Head Trauma Support Project, Inc. 2500 Marconi Ave., Ste. 
203, Sacramento, CA 95821. (916) 482-5770. 

National Head Injury Foundation. 333 Turnpike Rd., South- 
boro, MA 01722. (617) 485-9950. 


Carol A. Turkington 


Head lice see Lice infestation 
Head trauma see Head injury 


| Headache 


Definition 


A headache involves pain in the head which can arise 
from many disorders or may be a disorder in and of itself. 


Description 


There are three types of primary headaches: tension- 
type (muscular contraction headache), migraine (vascu- 
lar headaches), and cluster. Virtually everyone experi- 
ences a tension-type headache at some point. An estimat- 
ed 18% of American women suffer migraines, compared 
to 6% of men. Cluster headaches affect fewer than 0.5% 
of the population, and men account for approximately 
80% of all cases. Headaches caused by illness are sec- 
ondary headaches and are not included in these numbers. 


Approximately 40—45 million people in the United 
States suffer chronic headaches. Headaches have an 
enormous impact on society due to missed workdays and 
productivity losses. 


Causes and symptoms 


Traditional theories about headaches link tension- 
type headaches to muscle contraction, and migraine and 
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cluster headaches to blood vessel dilation (swelling). 
Pain-sensitive structures in the head include blood vessel 
walls, membranous coverings of the brain, and scalp and 
neck muscles. Brain tissue itself has no sensitivity to 
pain. Therefore, headaches may result from contraction 
of the muscles of the scalp, face or neck; dilation of the 
blood vessels in the head; or brain swelling that stretches 
the brain’s coverings. Involvement of specific nerves of 
the face and head may also cause characteristic 
headaches. Sinus inflammation is a common cause of 
headache. Keeping a headache diary may help link 
headaches to stressful occurrences, menstrual phases, 
food triggers, or medication. 


Tension-type headaches are often brought on by 
stress, overexertion, loud noise, and other external fac- 
tors. The typical tension-type headache is described as a 
tightening around the head and neck, and an accompany- 
ing dull ache. 


Migraines are intense throbbing headaches occur- 
ring on one or both sides of the head. The pain is accom- 
panied by other symptoms such as nausea, vomiting, 
blurred vision, and aversion to light, sound, and move- 
ment. Migraines are often triggered by food items, such 
as red wine, chocolate, and aged cheeses. For women, a 
hormonal connection is likely, since headaches occur at 
specific points in the menstrual cycle, with use of oral 
contraceptives, or the use of hormone replacement 
therapy after menopause. 


Cluster headaches cause excruciating pain. The 
severe, stabbing pain centers around one eye, and eye 
tearing and nasal congestion occur on the same side. The 
headache lasts from 15 minutes to four hours and may 
recur several times in a day. Heavy smokers are more 
likely to suffer cluster headaches, which are also associ- 
ated with alcohol consumption. 


Diagnosis 


Since headaches arise from many causes, a physical 
exam assesses general health and a neurologic exam 
evaluates the possibility of neurologic disease that is 
causing the headache. If the headache is the primary ill- 
ness, a doctor elicits a thorough history of the headache. 
Questions revolve around its frequency and duration, 
when it occurs, pain intensity and location, possible trig- 
gers, and any prior symptoms. This information aids in 
classifying the headache. 


Warning signs that should point out the need for 
prompt medical intervention include: 


e ” Worst headache of my life.” This may indicate sub- 
arachnoid hemorrhage from a ruptured aneurysm 
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Headache 


KEY TERMS 


Abortive—Referring to treatment which relieves 
symptoms of a disorder. 


Analgesics—A class of pain-relieving medicines, 
including aspirin and Tylenol. 


Biofeedback—A technique in which a person is 
taught to consciously control the body’s response 
to a stimulus. 


Chronic—Referring to a condition that occurs fre- 
quently or continuously or on a regular basis. 


Prophylactic—Referring to treatment which pre- 
vents symptoms of a disorder from appearing. 


Transcutaneous electrical nerve stimulation—A 
method that electrically stimulates nerve and blocks 
the transmission of pain signals, called TENS. 


(swollen blood vessel) in the head or other neurological 
emergency. 


e Headache accompanied by one-sided weakness, numb- 
ness, visual loss, speech difficulty, or other signs. This 
may indicate a stroke. Migraines may include neuro- 
logical symptoms. 


e Headache that becomes worse over a period of 6 
months, especially if most prominent in the morning or 
if accompanied by neurological symptoms. This may 
indicate a brain tumor. 


e Sudden onset of headache. If accompanied by fever 
and stiff neck, this can indicate meningitis. 


Headache diagnosis may include neurological imag- 
ing tests such as computed tomography scan (CT scan) 
or magnetic resonance imaging (MRI). 


Treatment 


Headache treatment is divided into two forms: 
abortive and prophylactic. Abortive treatment addresses a 
headache in progress, and prophylactic treatment pre- 
vents headache occurrence. 


Tension-type and migraine headaches can be treated 
with aspirin, acetaminophen, ibuprofen, or naproxen. In 
early 1998, the FDA approved extra-strength Excedrin, 
which includes caffeine, for mild to moderate migraines. 
Prescription medications such as antidepressants and 
muscle relaxants can address tension-type headaches, 
and ergotamine tartrate or sumatriptan can relieve or pre- 
vent migraines. Cluster headaches may also be treated 
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with ergotamine and sumatriptan, as well as by inhaling 
pure oxygen. Prophylactic treatments include prednisone, 
calcium channel blockers, and methysergide. 


Alternative treatment 
Alternative headache treatments include: 
* acupuncture or acupressure 
e biofeedback 
e chiropractic 
e herbal remedies using feverfew (Chrysanthemum 
parthenium), valerian (Valeriana officinalis), white wil- 
low (Salix alba), or skullcap (Scutellaria lateriflora), 
among others 
e homeopathic remedies chosen specifically for the indi- 
vidual and his/her type of headache 
e hydrotherapy 
e massage 
e magnesium supplements 
e regular physical exercise 
e relaxation techniques, such as meditation and yoga 
e transcutaneous electrical nerve stimulation (TENS). 


(A test that electrically stimulates nerves and blocks the 
signals of pain transmission) 


Prognosis 


Headaches are typically resolved through the use of 
analgesics and other treatments. 


Prevention 


Some headaches may be prevented by avoiding trig- 
gering substances and situations, or by employing alter- 
native therapies, such as yoga and regular exercise. Since 
food allergies are often linked with headaches, especial- 
ly cluster headaches and migraines, identification and 
elimination of the allergy-causing food(s) from the diet 
can be an important preventive measure. 


Resources 


BOOKS 

Rapoport, Alan M., and Fred D. Sheftell. Headache Disorders: 
A Management Guide for Practitioners. Philadelphia: W. 
B. Saunders Co., 1996. 


PERIODICALS 
Chaballa, Mark, and Karen J. Tietze. “Headache.” American 
Druggist 213, no. 6 (1996): 42. 


ORGANIZATIONS 

American Council for Headache Education (ACHE). 19 Man- 
tua Road, Mt. Royal, NJ 08061. (800) 255-2243. <http:// 
www.achenet.org>. 
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National Headache Foundation. 428 W. St. James Place, Chicago, 
IL 60614. (800) 843-2256. <http://www.headaches.org>. 


Julia Barrett 


f Hearing aids 


Definition 


A hearing aid is a device that can amplify sound 
waves in order to help a deaf or hard-of-hearing person 
hear sounds more clearly. 


Purpose 


Recent technology can help most people with hear- 
ing loss understand speech better and achieve better 
communication. 


Precautions 


It’s important that a person being fitted for a hearing 
aid understand what an aid can and can’t do. An aid can 
help a person hear better, but it won’t return hearing to 
normal levels. Hearing aids boost all sounds, not just 
those the person wishes to hear. Especially when the 
source of sound is far away (such as up on a stage), envi- 
ronmental noise can interfere with good speech percep- 
tion. And while the aid amplifies sound, it doesn’t neces- 
sarily improve the clarity of the sound. A hearing aid is a 
machine, and can never duplicate the true sound that peo- 
ple with normal hearing experience, but it will help the 
person take advantage of the hearing that remains. 


Description 


More than 1,000 different models are available in 
the United States. All of them include a microphone (to 
pick up sound), amplifier (to boost sound strength), a 
receiver or speaker (to deliver sound to the ear), and are 
powered by a battery. Depending on the style, it’s possi- 
ble to add features to filter or block out background 
noise, minimize feedback, lower sound in noisy settings, 
or boost power when needed. 


Hearing aids are either “monaural” (a hearing aid for 
one ear), or “binaural” (for two ears); more than 65% of 
all users have binaural aids. Hearing aids are divided into 
several different types: 


e digital 
e in-the-ear 


e in-the-canal 
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e behind-the-ear 
* on-the-body 


Digital aids are sophisticated, very expensive aids 
that borrow computer technology to allow a person to 
tailor an aid to a specific hearing loss pattern. Using 
miniature computer chips, the aids can selectively boost 
certain frequencies while leaving others alone. This 
means a person could wear such an aid to a loud party, 
and screen out unwanted background noise, while tuning 
in on one-on-one conversations. The aid is programmed 
by the dealer to conform to the patient’s specific hearing 
loss. Some models can be programmed to allow the 
wearer to choose different settings depending on the 
noise of the environment. 


In-the-ear aids are lightweight devices whose cus- 
tom-made housings contain all the components; this 
device fits into the ear canal with no visible wires or 
tubes. It’s possible to control tone but not volume with 
these aids, so they are helpful only for people with mild 
hearing loss. Some people find these aids are easier to 
put on and take off than behind-the-ear aids. However, 
because they are custom-fit to a person’s ear, it is not 
possible to try on before ordering. Some people find 
them uncomfortable in hot weather. 


In-the-canal aids fit far into the ear canal, with only a 
small bit extending into the external ear. The smallest is 
the MicroCanal, which fits out of sight down next to the 
eardrum and is removed with a small transparent wire. 
These are extremely expensive, but they are not visible, 
offer better acoustics, and are easier to maintain. They can 
more closely mimic natural sound because of the position 
of the microphone; this position also cuts down on wind 
noise. But their small size makes them harder to handle, 
and their battery is especially small and difficult to insert. 
Adjusting the volume may be hard, since a person must 
stick a finger down into the ear to adjust volume, and this 
very tiny aid doesn’t have the power of other, larger, aids. 


Behind-the-ear aids include a microphone, amplifier 
and receiver inside a small curved case worn behind the 
ear; the case is connected to the earmold by a short plas- 
tic tube. The earmold extends into the ear canal. Some 
models have both tone and volume control, plus a tele- 
phone pickup device. However, many users, think them 
unattractive and out of date; and people who wear glass- 
es find that the glasses interfere with the aid’s fit. Others 
don’t have space behind the ear for the mold to fit com- 
fortably. However, they do offer a few advantages. 


Behind-the-ear aids: 
e don’t require as much maintenance 
e are easily interchangeable if they need to be serviced 


e are more powerful 


1525 


spre SuneaH 


Hearing aids 


Ear mold 


Connecting tube 


Ear hook 


On/off switch 


Microphone 


Volume control 
Battery compartment 


BEHIND-THE-EAR HEARING AID 


On/off switch and 
volume control 


Sound tube 


Battery 
compartment 


Microphone 


IN-THE-EAR HEARING AID 


Hearing aids are devices that can amplify sound waves to help a deaf or hard-of-hearing person hear sounds more clearly. 


(Illustration by Electronic Illustrators Group.) 


e are easier to handle than smaller aids 
* can provide better sound quality 
e tend to be more reliable 


Eyeglass models are the same as behind-the-ear 
devices, except that the case fits into an eyeglass frame 
instead of resting behind the ears. Not many people 
buy this type of aid, but those who do believe it’s less 
obvious, although there is a tube that travels from the 
temple of the glasses to the earmold. But it can be hard 
to fit this type of aid, and repairs can be problematic. 
Also, if the aid breaks, the person also loses the benefit 
of the glasses. 


CROS or the crossover system type of hearing aid is 
often used in conjunction with the eyeglass model. The 
CROS (contralateral routing of signal) system features a 
microphone behind the ear that feeds the amplified signal 
to the better ear, eliminating “head shadow,” which 
occurs when the head blocks sound from the better ear. 
This type may help make speech easier to understand for 
people with a high-frequency loss in both ears. 


A BI-CROS system uses two microphones (one 
above each ear) that send signals to a single amplifier. 
Sound then travels to a single receiver, which transfers it 
to the better ear via a conventional earmold. 


On-the-body aids feature a larger microphone, 
amplifier, and power supply inside a case carried inside 
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the pocket, or attached to clothing. The receiver attaches 
directly to the earmold; its power comes through a flexi- 
ble wire from the amplifier. Although larger than other 
aids, the on-the-body aids are more powerful and easier 
to adjust than other devices. While not popular for every- 
one, they are often used by those with a profound hearing 
loss, or by very young children. Some people who are 
almost totally deaf find they need the extra power boost 
available only from a body aid. 


The latest aids on the market may eliminate the 
amplifier and speaker in favor of a tiny magnet mounted 
on a silicone disk, similar to a contact lens, which rests 
right on the eardrum. Called the Earlens, it is designed to 
be held in place by a thin film of oil. Users wear a wire- 
less microphone, either in the ear or on a necklace, that 
picks up sounds and converts them into magnetic signals, 
making the magnet vibrate. As the Earlens vibrates, so 
does the eardrum, transmitting normal-sounding tones to 
the middle and inner ears. 


Other researchers are bypassing the middle ear 
completely; they surgically implant a tiny magnet in 
the inner ear. By attaching a magnet to the round win- 
dow, they open a second pathway to the inner ear. An 
electromagnetic coil implanted in bone behind the ear 
vibrates the implanted magnet. Unlike the Earlens, 
this magnetic implant would not block the normal 
hearing pathway. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Preparation 


The fist step in getting a hearing aid is to have a 
medical exam and a hearing evaluation. (Most states pro- 
hibit anyone selling a hearing aid until the patient has 
been examined by a physician to rule out medical prob- 
lems.) After performing a hearing evaluation, an audiolo- 
gist should be able to determine whether a hearing aid 
will help, and which one will do the most good. This is 
especially important because aids can be very expensive 
(between $500 and $4,000), and are often not covered by 
health insurance. Hearing aids come in a wide range of 
styles and types, requiring careful testing to make sure 
the aid is the best choice for a particular hearing loss. 


Some audiologists sell aids; others can make a rec- 
ommendation, or give one a list of competent dealers in 
one’s area. Patients should shop around and compare 
prices. In all but three states, hearing aids must be fitted 
and sold only by licensed specialists called dealers, spe- 
cialists, dispensers, or dispensing audiologists. 


The hearing aid dealer will make an impression of 
the consumer’s ears using a putty-like material, from 
which a personalized earmold will be created. It’s the 
dealer’s job to make sure the aid fits properly. The person 
may need several visits to find the right hearing aid and 
learn how to use it. The dealer will help the consumer 
learn how to put the aid on, adjust the controls, and main- 
tain the device. The dealer should be willing to service 
the aid and provide information about what to do if sensi- 
tivity to the earmold develops. (Some people are allergic 
to the materials in the mold.) 


Aftercare 


Within several weeks, the wearer should return to 
the dealer to have the aid checked, and to discuss the 
progress in wearing the aid. About 40% of all aids need 
some modification or adjustment in the beginning. 


Within the first month of getting an aid, the patient 
should make an appointment for a full hearing examina- 
tion to determine if the aid is functioning properly. 


Risks 


While there are no medical risks to hearing aids, 
there is a risk associated with hearing aids: many people 
end up not wearing their aids because they say every- 
thing seems loud when wearing them. This is because 
they have lived for so long with a hearing problem that 
they have forgotten how loud “normal” sound can be. 
Other potential problems with hearing aids include ear- 
mold discomfort, and a build up of excess ear wax after 
getting a hearing aid. 
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KEY TERMS 


Audiologist—A person with a degree and/or certi- 
fication in the areas of identification and measure- 
ment of hearing impairments and rehabilitation of 
those with hearing problems. 


spre SuneaH 


Eardrum—A paper-thin covering stretching across 
the ear canal that separates the middle and outer 
ears. 


Middle ear—The small cavity between the eardrum 
and the oval window that houses the three tiny 
bones of hearing. 


Oval window—A tiny opening at the entrance to 
the inner ear. 


Normal results 


A hearing aid will boost the loudness of sound, which 
can improve a person’s ability to understand speech. 


Resources 


BOOKS 

Carmen, Richard. The Consumer Handbook on Hearing Loss 
and Hearing Aids. New York: Auricle Ink Publishers, 
1997. 

Turkington, Carol A. The Hearing Loss Sourcebook. New 
York: Penguin, 1997. 


PERIODICALS 

Dickinson, Ben. “30/40/50: Listen Up While You Still Can.” 
Esquire (1 Jan. 1998, 101). 

Young, Leslie A. “Sonic Boomers: Clinton’s Hearing Aid 
Catches His Generation’s Ear.” Rocky Mountain News (14 
Oct. 1997): 3D. 


ORGANIZATIONS 

American Academy of Otolaryngology-Head and Neck 
Surgery, Inc. One Prince St., Alexandria VA 22314-3357. 
(703) 836-4444. <http://www.entnet.org>. 

Better Hearing Institute. 515 King Street, Suite 420, Alexan- 
dria, VA 22314. (703) 684-3391. 

Hear Now. 9745 E. Hampden Ave., Ste. 300, Denver, CO 
80231. (800) 648-HEAR. (202) 651-5258. 

Hearing Industries Association. 1800 M St. NW, Washington, 
DC 20036. (202) 651-5258. 

National Hearing Aid Society. 20361 Middlebelt, Livonia, MI 
48152. (800) 521-5247 or (313) 478-2610. 

National Information Center on Deafness. Gallaudet College, 
800 Florida Ave. NE, Washington, DC 20002. (202) 651- 
5051; (202) 651-5052 (TDD). 


Carol A. Turkington 
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Hearing loss 


f Hearing loss 


Definition 


Hearing loss is any degree of impairment of the abil- 
ity to apprehend sound. 


Description 


Sound can be measured accurately. The term decibel 
(dB) refers to an amount of energy moving sound from its 
source to our ears or to a microphone. A drop of more than 
10 dB in the level of sound a person can hear is significant. 


Sound travels through a medium like air or water as 
waves of compression and rarefaction. These waves are 
collected by the external ear and cause the tympanic mem- 
brane (ear drum) to vibrate. The chain of ossicles connect- 
ed to the ear drum—the incus, malleus, and stapes—car- 
ries the vibration to the oval window, increasing its ampli- 
tude 20 times on the way. There the energy causes a stand- 
ing wave in the watery liquid (endolymph) inside the 
Organ of Corti. (A standing wave is one that does not 
move. A vibrating cup of coffee will demonstrate standing 
waves.) The configuration of the standing wave is deter- 
mined by the frequency of the sound. Many thousands of 
tiny nerve fibers detect the highs and lows of the standing 
wave and transmit their findings to the brain, which inter- 
prets the signals as sound. 


To summarize, sound energy passes through the air 
of the external ear, the bones of the middle ear and the 
liquid of the inner ear. It is then translated into nerve 
impulses, sent to the brain through nerves and under- 
stood there as sound. It follows that there are five steps in 
the hearing process: 


e air conduction through the external ear to the ear drum 
e bone conduction through the middle ear to the inner ear 
* water conduction to the Organ of Corti 

* nerve conduction into the brain 

e interpretation by the brain 


Hearing can be interrupted in several ways at each of 
the five steps. 


The external ear canal can be blocked with ear wax, 
foreign objects, infection, and tumors. Overgrowth of 
the bone, a condition that occurs when the ear canal has 
been flushed with cold water repeatedly for years, can 
also narrow the passageway, making blockage and infec- 
tion more likely. This condition occurs often in Northern 
Californian surfers and is therefore called “‘surfer’s ear.” 


The ear drum is so thin a physician can see through 
it into the middle ear. Sharp objects, pressure from an 
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infection in the middle ear, even a firm cuffing or slap- 
ping of the ear, can rupture it. It is also susceptible to 
pressure changes during scuba diving. 


Several conditions can diminish the mobility of the 
ossicles (small bones) in the middle ear. Otitis media (an 
infection in the middle ear) occurs when fluid cannot 
escape into the throat because of blockage of the 
eustachian tube. The fluid that accumulates, whether it 
be pus or just mucus and dampens the motion of the ossi- 
cles. A disease called otosclerosis can bind the stapes in 
the oval window and thereby cause deafness. 


All the conditions mentioned so far, those that occur 
in the external and middle ear, are causes of conductive 
hearing loss. The second category, sensory hearing loss, 
refers to damage to the Organ of Corti and the acoustic 
nerve. Prolonged exposure to loud noise is the leading 
cause of sensory hearing loss. A million people have this 
condition, many identified during the military draft and 
rejected as being unfit for duty. The cause is often 
believed to be prolonged exposure to rock music. Occu- 
pational noise exposure is the other leading cause of 
noise induced hearing loss (NIHL) and is ample reason 
for wearing ear protection on the job. A third of people 
over 65 have presbycusis—sensory hearing loss due to 
aging. Both NIHL and presbycusis are primarily high 
frequency losses. In most languages, it is the high fre- 
quency sounds that define speech, so these people hear 
plenty of noise, they just cannot easily make out what it 
means. They have particular trouble selecting out speech 
from background noise. Brain infections like meningi- 
tis, drugs such as the aminoglycoside antibiotics (strep- 
tomycin, gentamycin, kanamycin, tobramycin), and 
Meniere’s disease also cause permanent sensory hear- 
ing loss. Meniere’s disease combines attacks of hearing 
loss with attacks of vertigo. The symptoms may occur 
together or separately. High doses of salicylates like 
aspirin and quinine can cause a temporary high-fre- 
quency loss. Prolonged high doses can lead to perma- 
nent deafness. There is an hereditary form of sensory 
deafness and a congenital form most often caused by 
rubella (German measles). 


Sudden hearing loss—at least 30dB in less than 
three days—is most commonly caused by cochleitis, a 
mysterious viral infection. 


The final category of hearing loss is neural. Damage 
to the acoustic nerve and the parts of the brain that per- 
form hearing are the most likely to produce permanent 
hearing loss. Strokes, multiple sclerosis, and acoustic 
neuromas are all possible causes of neural hearing loss. 


Hearing can also be diminished by extra sounds gen- 
erated by the ear, most of them from the same kinds of 
disorders that cause diminished hearing. These sounds are 
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An Oto-Acoustic Emission (OAE) hearing test being perfomred on a newborn baby. The probe emits harmless sound into the 
baby’s ear, and the response of the inner ear is detected and registered on a computer. Early diagnosis of a hearing disorder 
is important in young children, who may experience difficulties in speech and language development. (Photograph by James 


King-Holmes, Photo Researchers, Inc. Reproduced by permission.) 


referred to as tinnitus and can be ringing, blowing, click- 
ing, or anything else that no one but the patient hears. 


Diagnosis 


An examination of the ears and nose combined with 
simple hearing tests done in the physician’s office can 
detect many common causes of hearing loss. An audio- 
gram often concludes the evaluation, since these simple 
means often produce a diagnosis. If the defect is in the 
brain or the acoustic nerve, further neurological testing 
and imaging will be required. 


The audiogram has many uses in diagnosing hearing 
deficits. The pattern of hearing loss across the audible fre- 
quencies gives clues to the cause. Several alterations in the 
testing procedure can give additional information. For 
example, speech is perceived differently than pure tones. 
Adequate perception of sound combined with inability to 
recognize words points to a brain problem rather than a 
sensory or conductive deficit. Loudness perception is dis- 
torted by disease in certain areas but not in others. Acoustic 
neuromas often distort the perception of loudness. 
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Treatment 


Conductive hearing loss can almost always be 
restored to some degree, if not completely. 


e matter in the ear canal can be easily removed with a 
dramatic improvement in hearing. 


e surfer’s ear gradually regresses if cold water is avoided 
or a special ear plug is used. In advanced cases, sur- 
geons can grind away the excess bone. 


e middle ear infection with fluid is also simple to treat. If 
medications do not work, surgical drainage of the ear is 
accomplished through the ear drum, which heals com- 
pletely after treatment. 


e traumatically damaged ear drums can be repaired with 
a tiny skin graft. 


e surgical repair of otosclerosis through an operating 
microscope is one of the most intricate of procedures, 
substituting tiny artificial parts for the original ossicles. 


Sensory and neural hearing loss, on the other hand, 
cannot readily be cured. Fortunately it is not often com- 
plete, so that hearing aids can fill the deficit. 
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Hearing loss 


KEY TERMS 


Decibel—A unit of the intensity of sound, a mea- 
sure of loudness. 


Meniere’s disease—The combination of vertigo 
and decreased hearing caused by abnormalities in 
the inner ear. 


Multiple sclerosis—A progressive disease of brain 
and nerve tissue. 


Otosclerosis—A disease that scars and limits the 
motion of the small conducting bones in the mid- 
dle ear. 


Stroke—Sudden loss of blood supply to part of the 
brain. 


In-the-ear hearing aids can boost the volume of 
sound by up to 70 dB. (Normal speech is about 60 dB.) 
Federal law now requires that they be dispensed only 
upon a physician’s prescription. For complete conduction 
hearing loss there are now available bone conduction 
hearing aids and even devices that can be surgically 
implanted in the cochlea. 


Tinnitus can sometimes be relieved by adding white 
noise (like the sound of wind or waves crashing on the 
shore) to the environment. 


Decreased hearing is such a common problem that 
there are legions of organizations to provide assistance. 
Special language training, both in lip reading and sign- 
ing, special schools and special camps for children are all 
available in most regions of the United States. 


Alternative treatment 


Conductive hearing loss can be treated with alterna- 
tive therapies that are specific to the particular condition. 
Sensory hearing loss may be helped by homeopathic 
therapies. Oral supplementation with essential fatty acids 
such as flax oil and omega 3 oil can help alleviate the 
accumulation of wax in the ear. 


Prevention 


Prompt treatment and attentive follow-up of middle 
ear infections in children will prevent this cause of con- 
ductive hearing loss. Control of infectious childhood 
diseases such as measles has greatly reduced sensory 
hearing loss as a complication of epidemic diseases. 
Laws that require protection from loud noise in the 
workplace have achieved substantial reduction in noise 
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induced hearing loss. Surfers should use the right kind 
of ear plugs. 


Resources 
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Hearing test with an audiometer see 
Audiometry 


f Hearing tests with a tuning 


fork 
Definition 


A tuning fork is a metal instrument with a handle 
and two prongs or tines. Tuning forks, made of steel, alu- 
minum, or magnesium-alloy will vibrate at a set frequen- 
cy to produce a musical tone when struck. The vibrations 
produced can be used to assess a person’s ability to hear 
various sound frequencies. 


Purpose 


A vibrating tuning fork held next to the ear or placed 
against the skull will stimulate the inner ear to vibrate, 
and can help determine if there is hearing loss. 


Precautions 


No special precautions are necessary when tuning 
forks are used to conduct a hearing test. 


Description 


Two types of hearing tests with tuning forks are typi- 
cally conducted. In the Rinne test, the vibrating tuning 
fork is held against the skull, usually on the bone behind 
the ear (mastoid process) to cause vibrations through the 
bones of the skull and inner ear. It is also held next to, but 
not touching, the ear, to cause vibrations in the air next to 
the ear. The patient is asked to determine which sound is 
louder, the sound heard through the bone or through the 
air. A second hearing test using a tuning fork is the 
Weber test. For this test, the stem or handle of the vibrat- 
ing tuning fork is placed at various points along the mid- 
line of the skull and face. The patient is then asked to 
identify which ear hears the sound created by the vibra- 
tions. Tuning forks of different sizes produce different 
frequencies of vibrations and can be used to establish the 
range of hearing for an individual patient. 


Preparation 


No special preparation is required for a hearing test 
with tuning forks. 


Aftercare 


No special aftercare is required. If hearing loss is 
revealed during testing with tuning forks, the patient may 
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KEY TERMS 


Mastoid process—The protrusions of bone behind 
the ears at the base of the skull. 


Rinne test—A hearing test using a vibrating tuning 
fork which is held near the ear and held at the 
back of the skull. 


Weber test—A hearing test using a vibrating tun- 
ing fork which is held at various points along the 
midline of the skull and face. 


require further testing to determine the extent of the hear- 
ing loss. 


Risks 


There are no risks associated with the use of tuning 
forks to screen for hearing loss. 


Normal results 


With the Rinne test, a person will hear the tone of 
the vibration longer and louder when the tuning fork is 
held next to the ear, rather than when it is held against the 
mastoid bone. For the Weber test, the tone produced 
when the tuning fork is placed along the center of the 
skull, or face, sounds about the same volume in each ear. 


Abnormal results 


The Rinne test detects a hearing loss when a patient 
hears a louder and longer tone when the vibrating tuning 
fork is held against the mastoid bone than when it is held 
next to the ear. The volume of sound vibrations conduct- 
ed through parts of the skull and face in the Weber test 
can indicate which ear may have a hearing loss. 


Resources 


BOOKS 

“Clinical Evaluation of Complaints Referable to the Ears.” In 
The Merck Manual. 16th ed. Ed. Robert Berkow. Rahway, 
NJ: Merck & Co. Inc., 1992. 

Stedman’ s Medical Dictionary. 26th ed. Ed. Marjory Spraycar. 
Baltimore: Williams & Wilkins, 1995. 


PERIODICALS 

Abdulrazzak, A. “Office Screening for Age-Related Hearing 
and Vision Loss.” Geriatrics 52, no. 6 (June 1997): 45-57. 

ORGANIZATIONS 

American Academy of Otolaryngology-Head and Neck 


Surgery, Inc. One Prince St., Alexandria VA 22314-3357. 
(703) 836-4444. <http://www.entnet.org>. 
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Heart attack 


Ear Foundation. 1817 Patterson St., Nashville, TN 37203. 
(800) 545-4327. <http://www.earfoundation.org>. 


Altha Roberts Edgren 


Heart arrest see Sudden cardiac death 
Heart arrhythmias see Arrhythmias 


| Heart attack 


Definition 


A heart attack is the death of, or damage to, part of 
the heart muscle because the supply of blood to the heart 
muscle is severely reduced or stopped. 


Description 


Heart attack is the leading cause of death in the 
United States. More than 1.5 million Americans suffer a 
heart attack every year, and almost half a million die, 
according to the American Heart Association. Most heart 
attacks are the end result of years of silent but progres- 
sive coronary artery disease, which can be prevented in 
many people. A heart attack is often the first symptom of 
coronary artery disease. According to the American 
Heart Association, 63% of women and 48% of men who 
died suddenly of coronary artery disease had no previous 
symptoms. Heart attacks are also called myocardial 
infarctions (MIs). 


A heart attack occurs when one or more of the coro- 
nary arteries that supply blood to the heart are complete- 
ly blocked and blood to the heart muscle is cut off. The 
blockage is usually caused by atherosclerosis, the build- 
up of plaque in the artery walls, and/or by a blood clot in 
a coronary artery. Sometimes, a healthy or atherosclerot- 
ic coronary artery has a spasm and the blood flow to part 
of the heart decreases or stops. Why this happens is 
unclear, but it can result in a heart attack. 


About half of all heart attack victims wait at least 
two hours before seeking help. This increases their 
chance of sudden death or being disabled. The longer 
the artery remains blocked during a heart attack, the 
more damage will be done to the heart. If the blood 
supply is cut off severely or for a long time, muscle 
cells suffer irreversible injury and die. The patient 
can die. That is why it is important to recognize the 
signs of a heart attack and seek prompt medical atten- 
tion at the nearest hospital with 24-hour emergency 
cardiac care. 
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About one fifth of all heart attacks are silent, that is, 
the victim does not know one has occurred. Although the 
victim feels no pain, silent heart attacks can still damage 
the heart. 


The outcome of a heart attack also depends on 
where the blockage is, whether the heart rhythm is dis- 
turbed, and whether another coronary artery supplies 
blood to that part of the heart. Blockages in the left coro- 
nary artery are usually more serious than in the right 
coronary artery. Blockages that cause an arrhythmia, an 
irregular heartbeat, can cause sudden death. 


Causes and symptoms 


Heart attacks are generally caused by severe coro- 
nary artery disease. Most heart attacks are caused by 
blood clots that form on atherosclerotic plaque. This 
blocks a coronary artery from supplying oxygen-rich 
blood to part of the heart. A number of major and con- 
tributing risk factors increase the risk of developing coro- 
nary artery disease. Some of these can be changed and 
some cannot. People with more risk factors are more 
likely to develop coronary artery disease. 


Major risk factors 


Major risk factors significantly increase the risk of 
coronary artery disease. Those which cannot be changed 
are: 


e Heredity. People whose parents have coronary artery 
disease are more likely to develop it. African Ameri- 
cans are also at increased risk, due to their higher rate 
of severe hypertension than whites. 


e Sex. Men under the age of 60 years of age are more like- 
ly to have heart attacks than women of the same age. 


Age. Men over the age of 45 and women over the age 
of 55 are considered at risk. Older people (those over 
65) are more likely to die of a heart attack. Older 
women are twice as likely to die within a few weeks of 
a heart attack as a man. This may be because of their 
other co-existing medical problems. 


Major risk factors which can be changed are: 


Smoking. Smoking greatly increases both the chance 
of developing coronary artery disease and the change of 
dying from it. Smokers have two to four times the risk 
of non-smokers of sudden cardiac death and are more 
than twice as likely to have a heart attack. They are also 
more likely to die within an hour of a heart attack. Sec- 
ond-hand smoke may also increase risk. 


High cholesterol. Cholesterol is a soft, waxy substance 
that is produced by the body, as well as obtained from 
eating foods such as meat, eggs, and other animal prod- 
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ucts. Cholesterol level is affected by age, sex, heredity, 
and diet. Risk of developing coronary artery disease 
increases as blood cholesterol levels increase. When 
combined with other factors, the risk is even greater. 
Total cholesterol of 240 mg/dL and over poses a high 
risk, and 200-239 mg/dL a borderline high risk. In 
LDL cholesterol, high risk starts at 130-159 mg/dL, 
depending on other risk factors. HDL (healthy choles- 
terol) can lower or raise the coronary risk also. 


High blood pressure. High blood pressure makes the 
heart work harder, and over time, weakens it. It increas- 
es the risk of heart attack, stroke, kidney failure, and 
congestive heart failure. A blood pressure of 140 over 
90 or above is considered high. As the numbers 
increase, high blood pressure goes from Stage 1 (mild) 
to Stage 4 (very severe). When combined with obesity, 
smoking, high cholesterol, or diabetes, the risk of heart 
attack or stroke increases several times. 


e Lack of physical activity. This increases the risk of 
coronary artery disease. Even modest physical activity 
is beneficial if done regularly. 


Contributing risk factors 


Contributing risk factors have been linked to coro- 
nary artery disease, but their significance and prevalence 
are not known yet. Contributing risk factors are: 


e Diabetes mellitus. The risk of developing coronary 
artery disease is seriously increased for diabetics. More 
than 80% of diabetics die of some type of heart or 
blood vessel disease. 


e Obesity. Excess weight increases the strain on the heart 
and increases the risk of developing coronary artery 
disease, even if no other risk factors are present. Obesi- 
ty increases both blood pressure and blood cholesterol, 
and can lead to diabetes. 


e Stress and anger. Some scientists believe that stress and 
anger can contribute to the development of coronary 
artery disease. Stress, the mental and physical reaction 
to life’s irritations and challenges, increases the heart 
rate and blood pressure, and can injure the lining of the 
arteries. Evidence shows that anger increases the risk of 
dying from heart disease and more than doubles the risk 
of having a heart attack right after an episode of anger. 


More than 60% of heart attack victims experience 
symptoms before the heart attack occurs. These sometimes 
occur days or weeks before the heart attack. Sometimes, 
people do not recognize the symptoms of a heart attack or 
are in denial that they are having one. Symptoms are: 


e Uncomfortable pressure, fullness, squeezing, or pain in 
the center of the chest. This lasts more than a few min- 
utes, or may go away and return. 
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e Pain that spreads to the shoulders, neck, or arms. 


e Chest discomfort accompanied by lightheadedness, 
fainting, sweating, nausea, or shortness of breath. 


All of these symptoms do not occur with every heart 
attack. Sometimes, symptoms disappear and then reap- 
pear. A person with any of these symptoms should imme- 
diately call an emergency rescue service or be driven to 
the nearest hospital with a 24-hour cardiac care unit, 
whichever is quicker. 


Diagnosis 


Experienced emergency care personnel can usually 
diagnose a heart attack simply by looking at the patient. 
To confirm this diagnosis, they talk with the patient, 
check heart rate and blood pressure, perform an electro- 
cardiogram, and take a blood sample. The electrocardio- 
gram shows which coronary artery is blocked. Electrodes 
covered with conducting jelly are placed on the patient’s 
chest, arms, and legs. They send impulses of the heart’s 
activity through an oscilloscope (a monitor) to a 
recorder, which traces them on paper. The blood test 
shows the leak of enzymes or other biochemical markers 
from damaged cells in the heart muscle. 


Treatment 


Heart attacks are treated with cardiopulmonary 
resuscitation (CPR) when necessary to start and keep the 
patient breathing and his heart beating. Additional treat- 
ment can include close monitoring, electric shock, drug 
therapy, re-vascularization procedures, percutaneous 
transluminal coronary angioplasty and coronary artery 
bypass surgery. Upon arrival at the hospital, the patient is 
closely monitored. An electrical-shock device, a defibril- 
lator, may be used to restore a normal rhythm if the heart- 
beat is fluttering uncontrollably. Oxygen is often used to 
ease the heart’s workload or to help victims of severe 
heart attack breath easier. If oxygen is used within hours 
of the heart attack, it may help limit damage to the heart. 


Drugs to stabilize the patient and limit damage to the 
heart include thrombolytics, aspirin, anticoagulants, 
painkillers and tranquilizers, beta-blockers, ace- 
inhibitors, nitrates, rhythm-stabilizing drugs, and diuret- 
ics. Drugs that limit damage to the heart work only if 
given within a few hours of the heart attack. Thrombolyt- 
ic drugs that break up blood clots and enable oxygen-rich 
blood to flow through the blocked artery increase the 
patient’s chance of survival if given as soon as possible 
after the heart attack. Thrombolytics given within a few 
hours after a heart attack are the most effective. Injected 
intravenously, these include anisoylated plasminogen 
streptokinase activator complex (APSAC) or anistreplase 
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(Eminase), recombinant tissue-type plasminogen activa- 
tor (r-tPA, Retevase, or Activase), and streptokinase 
(Streptase, Kabikinase). 


To prevent additional heart attacks, aspirin and an 
anticoagulant drug often follow the thrombolytic drug. 
These prevent new blood clots from forming and existing 
blood clots from growing. Anticoagulant drugs help pre- 
vent the blood from clotting. The most common antico- 
agulants are heparin and warfarin. Heparin is given intra- 
venously while the patient is in the hospital; warfarin, 
taken orally, is often given later. Aspirin helps to prevent 
the dissolved blood clots from reforming. 


To relieve pain, a nitroglycerine tablet taken under 
the tongue may be given. If the pain continues, morphine 
sulfate may be prescribed. Tranquilizers such as 
diazepam (Valium) and alprazolam (Ativan) may be pre- 
scribed to lessen the trauma of a heart attack. 


To slow down the heart rate and give the heart a 
chance to heal, beta-blockers are often given intra- 
venously right after the heart attack. These can also help 
prevent the sometimes fatal ventricular fibrillation. 
Beta-blockers include atenolol (Tenormin), metoprolol 
(Lopressor), nadolol, pindolol (Visken), propranolol 
(Inderal), and timolol (Blocadren). 


Nitrates, a type of vasodilator, are also given right 
after a heart attack to help improve the delivery of blood 
to the heart and ease heart failure symptoms. Nitrates 
include isosorbide mononitrate (Imdur), isosorbide dini- 
trate (Isordil, Sorbitrate), and nitroglycerin (Nitrostat). 


When a heart attack causes an abnormal heartbeat, 
arrhythmia drugs may be given to restore the heart’s nor- 
mal rhythm. These include: amiodarone (Cordarone), 
atropine, bretylium, disopyramide (Norpace), lidocaine 
(Xylocaine), procainamide (Procan), propafenone (Ryth- 
mol), propranolol (Inderal), quinidine, and sotalol (Beta- 
pace). Angiotensin-converting enzyme (ACE) inhibitors 
reduce the resistance against which the heart beats and 
are used to manage and prevent heart failure. They are 
used to treat heart attack patients whose hearts do not 
pump well or who have symptoms of heart failure. Taken 
orally, they include Altace, Capoten, Lotensin, Monopril, 
Prinivil, Vasotec, and Zestril. Angiotensin receptor 
blockers, such as losartan (Cozaar) may substitute. 
Diuretics can help get rid of excess fluids that sometimes 
accumulate when the heart is not pumping effectively. 
Usually taken orally, they cause the body to dispose of 
fluids through urination. Common diuretics include: 
bumetanide (Bumex), chlorthalidone (Hygroton), 
chlorothiazide (Diuril), furosemide (Lasix), 
hydrochlorothiazide (HydroDIRUIL, Esidrix), spirono- 
lactone (Aldactone), and triamterene (Dyrenium). 
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Percutaneous transluminal coronary angioplasty and 
coronary artery bypass surgery are invasive revascular- 
ization procedures which open blocked coronary arteries 
and improve blood flow. They are usually performed 
only on patients for whom clot-dissolving drugs do not 
work, or who have poor exercise stress tests, poor left 
ventricular function, or ischemia. Generally, angioplasty 
is performed before coronary artery bypass surgery. 


Percutaneous transluminal coronary angioplasty, 
usually called coronary angioplasty, is a non-surgical 
procedure in which a catheter (a tiny plastic tube) tipped 
with a balloon is threaded from a blood vessel in the 
thigh or arm into the blocked artery. The balloon is inflat- 
ed and compresses the plaque to enlarge the blood vessel 
and open the blocked artery. The balloon is then deflated 
and the catheter is removed. Coronary angioplasty is per- 
formed by a cardiologist in a hospital and generally 
requires a two-day stay. It is successful about 90% of the 
time. For one third of patients, the artery narrows again 
within six months after the procedure. The procedure can 
be repeated. It is less invasive and less expensive than 
coronary artery bypass surgery. 


In coronary artery bypass surgery, called bypass 
surgery, a detour is built around the coronary artery 
blockage with a healthy leg or chest wall artery or vein. 
The healthy vein then supplies oxygen-rich blood to the 
heart. Bypass surgery is major surgery appropriate for 
patients with blockages in two or three major coronary 
arteries or severely narrowed left main coronary arteries, 
as well as those who have not responded to other treat- 
ments. It is performed in a hospital under general anes- 
thesia using a heart-lung machine to support the patient 
while the healthy vein is attached to the coronary artery. 
About 70% of patients who have bypass surgery experi- 
ence full relief from angina; about 20% experience par- 
tial relief. Long term, symptoms recur in only about three 
or four percent of patients per year. Five years after 
bypass surgery, survival expectancy is 90%, at 10 years it 
is about 80%, at 15 years it is about 55%, and at 20 years 
it is about 40%. 


There are three experimental surgical procedures for 
unblocking coronary arteries which are currently being 
studied: atherectomy, where the surgeon shaves off and 
removes strips of plaque from the blocked artery; laser 
angioplasty, where a catheter with a laser tip is inserted 
to burn or break down the plaque; and insertion of a 
metal coil called a stent that can be implanted perma- 
nently to keep a blocked artery open. 


Prognosis 
The aftermath of a heart attack is often severe. Two- 


thirds of heart attack patients never recover fully. Within 
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one year, 27% of men and 44% of women die. Within six 
years, 23% of men and 31% of women have another 
heart attack, 13% of men and 6% of women experience 
sudden death, and about 20% have heart failure. People 
who survive a heart attack have a chance of sudden death 
that is four to six times greater than others and a chance 
of illness and death that is two to nine times greater. 
Older women are more likely than men to die within a 
few weeks of a heart attack. 


Prevention 


Many heart attacks can be prevented through a 
healthy lifestyle, which can reduce the risk of developing 
coronary artery disease. For patients who have already 
had a heart attack, a healthy lifestyle and carefully fol- 
lowing doctor’s orders can prevent another heart attack. 
A heart healthy lifestyle includes eating right, regular 
exercise, maintaining a healthy weight, no smoking, 
moderate drinking, no illegal drugs, controlling hyper- 
tension, and managing stress. 


A healthy diet includes a variety of foods that are 
low in fat (especially saturated fat), low in cholesterol, 
and high in fiber; plenty of fruits and vegetables; and 
limited sodium. Some foods are low in fat but high in 
cholesterol, and some are low in cholesterol but high in 
fat. Saturated fat raises cholesterol, and, in excessive 
amounts, it increases the amount of the proteins in blood 
that form blood clots. Polyunsaturated and monounsatu- 
rated fats are relatively good for the heart. Fat should 
comprise no more than 30 percent of total daily calories. 


Cholesterol, a waxy, lipid-like substance, comes 
from eating foods such as meat, eggs, and other animal 
products. It is also produced in the liver. Soluble fiber 
can help lower cholesterol. Cholesterol should be limited 
to about 300 mg per day. Many popular lipid-lowering 
drugs can reduce LDL-cholesterol by an average of 
25-30% when combined with a low-fat, low-cholesterol 
diet. Fruits and vegetables are rich in fiber, vitamins, and 
minerals. They are also low calorie and nearly fat free. 
Vitamin C and beta-carotene, found in many fruits and 
vegetables, keep LDL-cholesterol from turning into a 
form that damages coronary arteries. Excess sodium can 
increase the risk of high blood pressure. Many processed 
foods contain large amounts of sodium. Limit daily 
intake to about 2,400 mg—about the amount in a tea- 
spoon of salt. 


The “Food Guide” Pyramid developed by the U.S. 
Departments of Agriculture and Health and Human Ser- 
vices provides easy to follow guidelines for daily heart- 
healthy eating: six to 11 servings of bread, cereal, rice, 
and pasta; three to five servings of vegetables; two to 
four servings of fruit; two to three servings of milk, 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Angina—Chest pain that happens when diseased 
blood vessels restrict the flow of blood to the 
heart. Angina is often the first symptom of coro- 
nary artery disease. 


Atherosclerosis—A process in which the walls of 
the coronary arteries thicken due to the accumula- 
tion of plaque in the blood vessels. Atherosclerosis 
is the cause of coronary artery disease. 


Coronary arteries—The two arteries that provide 
blood to the heart. The coronary arteries surround 
the heart like a crown, coming out of the aorta, 
arching down over the top of the heart, and divid- 
ing into two branches. These are the arteries where 
coronary artery disease occurs. 


Myocardial infarction—The technical term for heart 
attack. Myocardial means heart muscle and infarc- 
tion means death of tissue from lack of oxygen. 


Plaque—A deposit of fatty and other substances 
that accumulate in the lining of the artery wall. 


yogurt, and cheese; and 2—3 servings of meat, poultry, 
fish, dry beans, eggs, and nuts. Fats, oils, and sweets 
should be used sparingly. 


Regular aerobic exercise can lower blood pressure, 
help control weight, and increase HDL (“good”) choles- 
terol. It may keep the blood vessels more flexible. Mod- 
erate intensity aerobic exercise lasting about 30 minutes 
four or more times per week is recommended for maxi- 
mum heart health, according to the Centers for Disease 
Control and Prevention and the American College of 
Sports Medicine. Three 10-minute exercise periods are 
also beneficial. Aerobic exercise—activities such as 
walking, jogging, and cycling—uses the large muscle 
groups and forces the body to use oxygen more efficient- 
ly. It can also include everyday activities such as active 
gardening, climbing stairs, or brisk housework. 


Maintaining a desirable body weight is also impor- 
tant. About one quarter of all Americans are overweight, 
and nearly one-tenth are obese, according to the Surgeon 
General’s Report on Nutrition and Health. People who 
are 20% or more over their ideal body weight have an 
increased risk of developing coronary artery disease. 
Losing weight can help reduce total and LDL choles- 
terol, reduce triglycerides, and boost relative levels of 
HDL cholesterol. It may also reduce blood pressure. 


Smoking has many adverse effects on the heart. It 
increases the heart rate, constricts major arteries, and can 
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create irregular heartbeats. It also raises blood pressure, 
contributes to the development of plaque, increases the 
formation of blood clots, and causes blood platelets to 
cluster and impede blood flow. Heart damage caused by 
smoking can be repaired by quitting—even heavy smok- 
ers can return to heart health. Several studies have shown 
that ex-smokers face the same risk of heart disease as 
non-smokers within five to 10 years of quitting. 


Drinking should be done in moderation. Modest 
consumption of alcohol can actually protect against coro- 
nary artery disease. This is believed to be because alco- 
hol raises HDL (“good”) cholesterol levels. The Ameri- 
can Heart Association defines moderate consumption as 
one ounce of alcohol per day—roughly one cocktail, one 
8-ounce glass of wine, or two 12-ounce glasses of beer. 
In some people, however, moderate drinking can increase 
risk factors for heart disease, such as raising blood pres- 
sure. Excessive drinking is always bad for the heart. It 
usually raises blood pressure, and can poison the heart 
and cause abnormal heart rhythms or even heart failure. 
Illegal drugs, like cocaine, can seriously harm the heart 
and should never be used. 


High blood pressure, one of the most common and 
serious risk factors for coronary artery disease, can be 
completely controlled through lifestyle changes and 
medication. People with moderate hypertension may be 
able to control it through lifestyle changes such as reduc- 
ing sodium and fat, exercising regularly, managing 
stress, quitting smoking, and drinking alcohol in modera- 
tion. If these changes do not work, and for people with 
severe hypertension, there are eight types of drugs that 
provide effective treatment. 


Stress management means controlling mental and 
physical reactions to life’s irritations and challenges. 
Techniques for controlling stress include: taking life 
more slowly, spending time with family and friends, 
thinking positively, getting enough sleep, exercising, and 
practicing relaxation techniques. 


Daily aspirin therapy has been proven to help pre- 
vent blood clots associated with atherosclerosis. It can 
also prevent heart attacks from recurring, prevent heart 
attacks from being fatal, and lower the risk of strokes. 


Resources 


BOOKS 

American Heart Association. Guide to Heart Attack Treatment, 
Recovery, Prevention. New York: Time Books, 1996. 

DeBakey, Michael E., and Antonio M. Gotto Jr. The New Liv- 
ing Heart. Holbrook, MA: Adams Media Corporation, 
1997. 

Notelovitz, Morris, and Diana Tonnessen. The Essential Heart 
Book for Women. New York: St. Martin’s Press, 1996. 
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1997). 
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(May 1997): 6-7. 
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American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Heart, Lung and Blood Institute. PO Box 30105, 
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Texas Heart Institute. Heart Information Service. PO Box 20345, 
Houston, TX 77225-0345. <http://www.tmce.edu/thi>. 


Lori De Milto 


| Heart block 


Definition 


Heart block refers to a delay in the normal flow of 
electrical impulses that cause the heart to beat. They are 
further classified as first-, second-, or third-degree block. 


Description 


The muscles of the heart contract in a rhythmic 
order for each heart beat, because electrical impulses 
travel along a specific route called the conduction sys- 
tem. The main junction of this system is called the atri- 
oventricular node (AV node). Just as on a highway, there 
are occasionally some delays getting the impulse from 
one point to another. These delays are classified accord- 
ing to their severity. 


In first-degree heart block, the signal is just slowed 
down a little as it travels along the defective part of the 
conduction system so that it arrives late traveling from 
the atrium to the ventricle. 


In second-degree heart block, not every impulse 
reaches its destination. The block may affect every other 
beat, every second or third beat, or be very rare. If the 
blockage is frequent, it results in an overall slowing of 
the heart called bradycardia. 


Third-degree block, also called complete heart block, 
is the most serious. When no signals can travel through 
the AV node, the heart uses its backup impulse generator 
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in the lower portion of the heart. Though this impulse 
usually keeps the heart from stopping entirely, it is too 
slow to be an effective pump. 


Causes and symptoms 


First-degree heart block is fairly common. It is seen 
in teenagers, young adults and in well-trained athletes. 
The condition may be caused by rheumatic fever, some 
types of heart disease and by some drugs. First-degree 
heart block produces no symptoms. 


Some cases of second-degree heart block may bene- 
fit from an artificial pace-maker. Second-degree block 
can occasionally progress to third-degree. 


Third-degree heart block is a serious condition that 
affects the heart’s ability to pump blood effectively. 
Symptoms include fainting, dizziness and sudden heart 
failure. If the ventricles beat more than 40 times per 
minute, symptoms are not as severe, but include tiredness, 
low blood pressure on standing, and shortness of breath. 


Young children who have received a forceful blunt 
chest injury, can experience first-, or second-degree heart 
block. 


Diagnosis 
Diagnosis of first-, and second-degree heart block is 
made by observing it on an electrocardiograph (ECG). 


Third-degree heart block usually results in symp- 
toms such as fainting, dizziness and sudden heart failure, 
which require immediate medical care. A physical exam 
and ECG confirm the presence of heart block. 


Treatment 


Some second- and almost all third-degree heart 
blocks require an artificial pacemaker. In an emergency, 
a temporary pacemaker can be used until an implanted 
device is advisable. Most people need the pacemaker for 
the rest of their lives. 


Prognosis 


Most people with first- and second-degree heart 
block don’t even know they have it. For people with 
third-degree block, once the heart has been restored to its 
normal, dependable rhythm, most people, live full and 
comfortable lives. 


Resources 


BOOKS 

McGoon, Michael D., ed. Mayo Clinic Heart Book: The Ulti- 
mate Guide to Heart Health. New York: William Morrow 
and Co., Inc., 1993 
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PERIODICALS 

Grady, Thomas A., et al. “Prognostic Significance of Exercise- 
induced Left Bundle-branch Block.” Journal of the Ameri- 
can Medical Association 279, no. 2 (14 Jan.1998): 153. 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


Dorothy Elinor Stonely 


Heart catheterization see Cardiac 
catheterization 


É Heart failure 


Definition 


Heart failure is a condition in which the heart has 
lost the ability to pump enough blood to the body’s tis- 
sues. With too little blood being delivered, the organs and 
other tissues do not receive enough oxygen and nutrients 
to function properly. 


Description 


According to the American Heart Association, about 
4.9 million Americans are living with congestive heart 
failure. Of these, 2.5 million are males and 2.4 million 
are females. Ten people out of every 1,000 people over 
age 65 have this condition. There are about 400,000 new 
cases each year. 


Heart failure happens when a disease affects the 
heart’s ability to deliver enough blood to the body’s tissues. 
Often, a person with heart failure may have a buildup of 
fluid in the tissues, called edema. Heart failure with this 
kind of fluid buildup is called congestive heart failure. 
Where edema occurs in the body depends on the part of the 
heart that is affected by heart failure. Heart failure caused 
by abnormality of the lower left chamber of the heart (left 
ventricle) means that the left ventricle cannot pump blood 
out to the body as fast as it returns from the lungs. Because 
blood cannot get back to the heart, it begins to back up in 
the blood vessels of the lungs. Some of the fluid in the 
blood is forced into the breathing space of the lungs, caus- 
ing pulmonary edema. A person with pulmonary edema 
has shortness of breath, which may be acute and severe 
and life threatening. A person with congestive heart failure 
feels tired because not enough blood circulates to supply 
the body’s tissues with the oxygen and nutrients they need. 
Abnormalities of the heart structure and rhythm can also be 
responsible for left ventricular congestive heart failure. 
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In right-sided heart failure, the lower right chamber 
of the heart (right ventricle) cannot pump blood to the 
lungs as fast as it returns from the body through the 
veins. Blood then engorges the right side of the heart and 
the veins. Fluid backed up in the veins is forced out into 
the tissues, causing swelling (edema), usually in the feet 
and legs. Congestive heart failure of the right ventricle is 
often caused by abnormalities of the heart valves and 
lung disorders. 


When the heart cannot pump enough blood, it tries 
to make up for this by becoming larger. By becoming 
enlarged (hypertrophic) the ventricle can contract more 
strongly and pump more blood. When this happens, the 
heart chamber becomes larger and the muscle in the heart 
wall becomes thicker. The heart also compensates by 
pumping more often to improve blood output and circu- 
lation. The kidneys try to compensate for a failing heart 
by retaining more salt and water to increase the volume 
of blood. This extra fluid can also cause edema. Eventu- 
ally, as the condition worsens over time these measures 
are not enough to keep the heart pumping enough blood 
needed by the body. Kidneys often weaken under these 
circumstances, further aggravating the situation and 
making therapy more difficult. 


For most people, heart failure is a chronic disease with 
no cure. However, it can be managed and treated with med- 
icines and changes in diet, exercise, and lifestyle habits. 
Heart transplantation is considered in some cases. 


Causes and symptoms 
The most common causes of heart failure are: 


e coronary artery disease and heart attack (which may 
be “silent’’) 


e cardiomyopathy 

e high blood pressure (hypertension) 
e heart valve disease 

e congenital heart disease 

e alcoholism and drug abuse 


The most common cause of heart failure is coronary 
artery disease. In coronary artery disease, the arteries 
supplying blood to the heart become narrowed or 
blocked. When blood flow to an area of the heart is com- 
pletely blocked, the person has a heart attack. Some heart 
attacks go unrecognized. The heart muscle suffers dam- 
age when its blood supply is reduced or blocked. If the 
damage affects the heart’s ability to pump blood, heart 
failure develops. 


Cardiomyopathy is a general term for disease of the 
heart muscle. Cardiomyopathy may be caused by coro- 
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nary artery disease and various other heart problems. 
Sometimes the cause of cardiomyopathy cannot be found. 
In these cases the heart muscle disease is called idiopathic 
cardiomyopathy. Whatever the cause, cardiomyopathy 
can weaken the heart, leading to heart failure. 


High blood pressure is another common cause of 
heart failure. High blood pressure makes the heart work 
harder to pump blood. After a while, the heart cannot 
keep up and the symptoms of heart failure develop. 


Defects of the heart valves, congenital heart dis- 
eases, alcoholism, and drug abuse cause damage to the 
heart that can all lead to heart failure. 


A person with heart failure may experience the fol- 
lowing: 


e shortness of breath 

¢ frequent coughing, especially when lying down 
e swollen feet, ankles, and legs 

e abdominal swelling and pain 

* fatigue 

e dizziness or fainting 

e sudden death 


A person with left-sided heart failure may have short- 
ness of breath and coughing caused by the fluid buildup 
in the lungs. Pulmonary edema may cause the person to 
cough up bubbly phlegm that contains blood. With right- 
sided heart failure, fluid build-up in the veins and body 
tissues causes swelling in the feet, legs, and abdomen. 
When body tissues, such as organs and muscles, do not 
receive enough oxygen and nutrients they cannot function 
as well, leading to tiredness and dizziness. 


Diagnosis 
Diagnosis of heart failure is based on: 
* symptoms 
e medical history 
e physical examination 
e chest x ray 
e electrocardiogram (ECG; also called EKG) 
e other imaging tests 
e cardiac catheterization 


A person’s symptoms can provide important clues to 
the presence of heart failure. Shortness of breath while 
engaging in activities and episodes of shortness of breath 
that wake a person from sleep are classic symptoms of 
heart failure. During the physical examination, the physi- 
cian listens to the heart and lungs with a stethoscope for 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Angioplasty—A technique for treating blocked 
coronary arteries by inserting a catheter with a tiny 
balloon at the tip into the artery and inflating it. 


Angiotensin-converting enzyme (ACE) inhibitor—A 
drug that relaxes blood vessel walls and lowers 
blood pressure. 


Arrhythmias—Abnormal heartbeat. 


Atherosclerosis—Buildup of a fatty substance 
called a plaque inside blood vessels. 


Calcium channel blocker—A drug that relaxes 
blood vessels and lowers blood pressure. 


Cardiac catheterization—A diagnostic test for eval- 
uating heart disease; a catheter is inserted into an 
artery and passed into the heart. 


Cardiomyopathy—Disease of the heart muscle. 
Catheter—A thin, hollow tube. 


Congenital heart defects—Abnormal formation of 
structures of the heart or of its major blood vessels 
present at birth. 


Congestive heart failure—A condition in which the 
heart cannot pump enough blood to supply the 
body’s tissues with sufficient oxygen and nutrients; 
back up of blood in vessels and the lungs causes 
build up of fluid (congestion) in the tissues. 


telltale signs of heart failure. Irregular heart sounds, “gal- 
lops,” a rapid heart rate, and murmurs of the heart valves 
may be heard. If there is fluid in the lungs a crackling 
sound may be heard. Rapid breathing or other changes in 
breathing may also be present. Patients with heart failure 
may also have a rapid pulse. 


By pressing on the abdomen, the physician can feel 
if the liver is enlarged. The skin of the fingers and toes 
may have a bluish tint and feel cool if not enough oxygen 
is reaching them. 


A chest x ray can show if there is fluid in the lungs 
and if the heart is enlarged. Abnormalities of heart valves 
and other structures may also be seen on chest x ray. 


An electrocardiogram gives information on the heart 
rhythm and the size of the heart. It can show if the heart 
chamber is enlarged and if there is damage to the heart 
muscle from blocked arteries. 
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Coronary arteries—Arteries that supply blood to 
the heart muscle. 


Coronary artery bypass—Surgical procedure to 
reroute blood around a blocked coronary artery. 


Coronary artery disease—Narrowing or blockage 
of coronary arteries by atherosclerosis. 


Digitalis—A drug that helps the heart muscle to 
have stronger pumping action. 


Diuretic—A type of drug that helps the kidneys 
eliminate excess salt and water. 


Edema—Swelling caused by fluid buildup in tissues. 


Ejection fraction—A measure of the portion of 
blood that is pumped out of a filled ventricle. 


Heart valves—Valves that regulate blood flow into 
and out of the heart chambers. 


Hypertension—High blood pressure. 
Hypertrophic—Enlarged. 

Idiopathic cardiomyopathy—Cardiomyopathy with- 
out a known cause. 


Pulmonary edema—Buildup of fluid in the tissue of 
the lungs. 


Vasodilator—Any drug that relaxes blood vessel 
walls. 


Ventricles—The two lower chambers of the heart. 


Besides chest x ray, other imaging tests may help 
make a diagnosis. Echocardiography uses sound waves 
to make images of the heart. These images can show if the 
heart wall or chambers are enlarged and if there are any 
abnormalities of the heart valves. An echocardiogram can 
also be used to find out how much blood the heart is 
pumping. It determines the amount of blood in the ventri- 
cle (ventricular volume) and the amount of blood the ven- 
tricle pumps each time it beats (called the ejection frac- 
tion). A healthy heart pumps at least one-half the amount 
of blood in the left ventricle with each heartbeat. 
Radionuclide ventriculography also measures the ejection 
fraction by imaging with very low doses of an injected 
radioactive substance as it travels through the heart. 


Cardiac catheterization involves using a small tube 
(catheter) that is inserted through a blood vessel into the 
heart. It is used to measure pressure in the heart and 
amount of blood pumped by the heart. This test can help 
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find abnormalities of the coronary arteries, heart valves, 
and heart muscle, and other blood vessels. Combined 
with echocardiography and other tests, cardiac catheteri- 
zation can help find the cause of heart failure. It is not 
always necessary, however. 


Treatment 


Heart failure usually is treated with lifestyle changes 
and medicines. Sometimes surgery is needed to correct 
abnormalities of the heart or heart valves. Heart trans- 
plantation is a last resort to be considered in certain cases. 


Dietary changes to maintain proper weight and 
reduce salt intake may be needed. Reducing salt intake 
helps to lessen swelling in the legs, feet, and abdomen. 
Appropriate exercise may also be recommended, but it is 
important that heart failure patients only begin an exer- 
cise program with the advice of their doctors. Walking, 
bicycling, swimming, or low-impact aerobic exercises 
may be recommended. There are good heart rehabilita- 
tion programs at most larger hospitals. 


Other lifestyle changes that may reduce the symp- 
toms of heart failure include stopping smoking or other 
tobacco use, eliminating or reducing alcohol consump- 
tion, and not using harmful drugs. 


One or more of the following types of medicines 
may be prescribed for heart failure: 


e diuretics 

e digitalis 

e vasodilators 
e beta blockers 


e angiotensin converting enzyme inhibitors 


inhibitors) 


(ACE 


e angiotensin receptor blockers (ARBs) 
e calcium channel blockers 


Diuretics help eliminate excess salt and water from 
the kidneys by making patients urinate more often. This 
helps reduce the swelling caused by fluid buildup in the 
tissues. Digitalis helps the heart muscle to have stronger 
pumping action. Vasodilators, ACE inhibitors, ARBs, 
and calcium channel blockers lower blood pressure and 
expand the blood vessels so blood can move more easily 
through them. This action makes it easier for the heart to 
pump blood through the vessels. 


Surgery is used to correct certain heart conditions 
that cause heart failure. Congenital heart defects and 
abnormal heart valves can be repaired with surgery. 
Blocked coronary arteries can usually be treated with 
angioplasty or coronary artery bypass surgery. 
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With severe heart failure, the heart muscle may 
become so damaged that available treatments do not 
help. Patients with this stage of heart failure are said to 
have end-stage heart failure. Heart transplant is usually 
considered for patients with end-stage heart failure when 
all other treatments have stopped working. 


Prognosis 


Most patients with mild or moderate heart failure 
can be successfully treated with dietary and exercise pro- 
grams and the right medications. Many people are able to 
participate in normal daily activities and lead relatively 
active lives. 


Patients with severe heart failure may eventually 
have to consider heart transplantation. Approximately 
50% of patients diagnosed with congestive heart failure 
live for five years with the condition. Women with heart 
failure usually live longer than men with heart failure. 


Prevention 


Heart failure is usually caused by the effects of some 
type of heart disease. The best way to try to prevent heart 
failure is to eat a healthy diet and get regular exercise, 
but many causes of heart failure cannot be prevented. 
People with risk factors for coronary disease (such as 
high blood pressure and high cholesterol levels) should 
work closely with their physician to reduce their likeli- 
hood of heart attack and heart failure. 


Heart failure sometimes can be avoided by identify- 
ing and treating any conditions that might lead to heart 
disease. These include high blood pressure, alcoholism, 
and coronary artery disease. Regular blood pressure 
checks and obtaining immediate medical care for symp- 
toms of coronary artery disease, such as chest pain, will 
help to get these conditions found and treated early, 
before they can damage the heart muscle. 


Finally, diagnosing and treating heart failure before 
the heart becomes severely damaged can improve the 
prognosis. With proper treatment, many patients may 
continue to lead active lives for a number of years. 


Resources 


BOOKS 

Bellenir, Karen, and Peter D. Dresser, eds. Cardiovascular Dis- 
eases and Disorders Sourcebook. Detroit: Omnigraphics, 
1995. 

Texas Heart Institute. Heart Owner’ s Handbook. New York: 
John Wiley and Sons, 1996. 
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American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 
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National Heart, Lung and Blood Institute. PO Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 

Texas Heart Institute. Heart Information Service. PO Box 20345, 
Houston, TX 77225-0345. <http://www.tmc.edu/thi>. 
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il Heart murmurs 


Definition 


A heart murmur is an abnormal, extra sound during 
the heartbeat cycle made by blood moving through the 
heart and its valves. It is detected by the physician’s 
examination using a stethoscope. 


Description 


A heart which is beating normal makes two sounds, 
“lubb” when the valves between the atria and ventricles 
close, and “dupp” when the valves between the ventricles 
and the major arteries close. A heart murmur is a series 
of vibratory sounds made by turbulent blood flow. The 
sounds are longer than normal heart sounds and can be 
heard between the normal sounds of the heart. 


Heart murmurs are common in children and can also 
result from heart or valve defects. Nearly two thirds of 
heart murmurs in children are produced by a normal heart 
and are harmless. This type of heart murmur is usually 
called an “innocent” heart murmur. It can also be called 
“functional” or “physiologic.” Innocent heart murmurs 
are usually very faint, intermittent, and occur in a small 
area of the chest. Pathologic heart murmurs may indicate 
the presence of a serious heart defect. They are louder, 
continual, and may be accompanied by a click or gallop. 


Some heart murmurs are continually present; others 
happen only when the heart is working harder than usual, 
including during exercise or certain types of illness. 
Heart murmurs can be diastolic or systolic. Those which 
occur during relaxation of the heart between beats are 
called diastolic murmurs. Those which occur during con- 
traction of the heart muscle are called systolic murmurs. 
The characteristics of the murmur may suggest specific 
alterations in the heart or its valves. 


Causes and symptoms 


Innocent heart murmurs are caused by blood flowing 
through the chambers and valves of the heart or the blood 
vessels near the heart. Sometimes anxiety, stress, fever, 
anemia, overactive thyroid, and pregnancy will cause 
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innocent murmurs that can be heard by a physician using 
a stethoscope. Pathologic heart murmurs, however, are 
caused by structural abnormalities of the heart. These 
include defective heart valves or holes in the walls of the 
heart. Valve problems are more common. Valves that do 
not open completely cause blood to flow through a small- 
er opening than normal, while those that do not close 
properly may cause blood to go back through the valve. A 
hole in the wall between the left and right sides of the 
heart, called a septal defect, can cause heart murmurs. 
Some septal defects close on their own; others require 
surgery to prevent progressive damage to the heart. 


The symptoms of heart murmurs differ depending on 
the cause of the heart murmur. Innocent heart murmurs 
and those which do not impair the function of the heart 
have no symptoms. Murmurs that are due to severe abnor- 
malities of a heart valve may cause shortness of breath, 
dizziness, chest pains, palpitations, and lung congestion. 


Diagnosis 


Heart murmurs can be heard when a physician listens 
to the heart through a stethoscope during a regular check- 
up. Very loud heart murmurs and those with clicks or extra 
heart sounds should be evaluated further. Infants with heart 
murmurs who do not thrive, eat, or breath properly and 
older children who lose consciousness suddenly or are 
intolerant to exercise should also be evaluated. If the mur- 
mur sounds suspicious, the physician may order a chest x 
ray, an electrocardiogram, and an echocardiogram. 


An electrocardiogram (ECG) shows the heart’s 
activity and may reveal muscle thickening, damage, or a 
lack of oxygen. Electrodes covered with conducting jelly 
are placed on the patient’s chest, arms, and legs. They 
send impulses of the heart’s activity through a monitor 
(oscilloscope) to a recorder which traces them on paper. 
The test takes about 10 minutes and is commonly per- 
formed in a physician’s office. An exercise ECG can 
reveal additional information. 


An echocardiogram (cardiac ultrasound), may be 
ordered to identify a structural problem that is causing 
the heart murmur. An echocardiogram uses sound waves 
to create an image of the heart’s chambers and valves. 
The technician applies gel to a hand-held transducer then 
presses it against the patient’s chest. The sound waves 
are converted into an image that can be displayed on a 
monitor. Performed in a cardiology outpatient diagnostic 
laboratory, the test takes 30 minutes to an hour. 


Treatment 
Innocent heart murmurs do not affect the patient’s 


health and require no treatment. Heart murmurs due to sep- 


1541 


sANWANW JARI} 


Heart surgery for congenital defects 


KEY TERMS 


Atria—The upper two chambers of the heart. 


Echocardiogram—A non-invasive ultrasound test 
that shows an image of the inside of the heart. An 
echocardiogram can be performed to identify any 
structural problems which cause a heart murmur. 


Electrocardiogram—A test that shows the electri- 
cal activity of the heart by placing electronic sen- 
sors on the patient. This test can be used to con- 
firm the presence of a heart murmur. 


Pathologic—Characterized by disease or the struc- 
tural and functional changes due to disease. Patho- 
logic heart murmurs may indicate a heart defect. 


Ventricles—The lower two chambers of the heart. 


tal defects may require surgery. Those due to valvular 
defects may require antibiotics to prevent infection during 
certain surgical or dental procedures. Severely damaged or 
diseased valves can be repaired or replaced through surgery. 


Alternative treatment 


If a heart murmur requires surgical treatment, there 
are no alternative treatments, although there are alternative 
therapies that are helpful for pre- and post-surgical support 
of the patient. If the heart murmur is innocent, heart activi- 
ty can be supported using the herb hawthorn (Crataegus 
laevigata or C. oxyacantha) or coenzyme Q10. These 
remedies improve heart contractility and the heart’s ability 
to use oxygen. If the murmur is valvular in origin, herbs 
that act like antibiotics as well as options that build resis- 
tance to infection in the valve areas may be considered. 


Prognosis 


Most children with innocent heart murmurs grow 
out of them by the time they reach adulthood. Severe 
causes of heart murmurs may progress to severe symp- 
toms and death. 


Resources 


PERIODICALS 

Gutgesell, Howard P., et al. “Common Cardiovascular Prob- 
lems in the Young: Part I. Murmurs, Chest Pain, Syncope 
and Irregular Rhythms.” American Family Physician 56, 
no. 7 (1 Nov. 1997): 1825-1827. 

Sapin, Samuel. “Recognizing Normal Heart Murmurs: A 
Logic-Based Mnemonic.” Pediatrics 99, no. 4 (1 Apr. 
1997): 616. 
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Smith, Karen M. “The Innocent Heart Murmur in Children.” 
Journal of Pediatric Health Care 11, no. 5 (Sept./Oct. 
1997): 207-214. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

Texas Heart Institute. Heart Information Service. PO Box 20345, 
Houston, TX 77225-0345. <http://www.tmc.edu/thi>. 


OTHER 

“Heart Murmurs in Infants: Not Always Cause for Alarm.” 
Mayo Clinic Online. 26 Feb. 1998. 5 Mar. 1998 <http:// 
www.mayohealth.org>. 

“When Your Child’s Doctor Hears a Heart Murmur.” Chil- 
dren’s National Medical Center. 1998. 6 Mar. 1998 
<http://www.cnmc.org/heart.htm>. 
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Heart muscle infection see Myocarditis 
Heart scan see Echocardiography 
Heart septal defect see Atrial septal defect 


Í Heart surgery for congenital 


defects 
Definition 


A variety of surgical procedures that are performed 
to repair the many types of heart defects that may be pre- 
sent at birth. 


Purpose 


Heart surgery for congenital defects is performed 
to repair a defect as much as possible and improve the 
flow of blood and oxygen to the body. While congenital 
heart defects vary in their severity, most require 
surgery. Surgery is recommended for congenital heart 
defects that result in a lack of oxygen, a poor quality of 
life, or a patient who does not thrive. Some types of 
congenital heart defects that don’t cause symptoms are 
treated surgically because they can lead to serious com- 
plications. 


Precautions 


There are many types of surgery for congenital heart 
defects and many considerations in the decision to oper- 
ate. The patient’s cardiologist or surgeon will discuss 
these issues on an individual basis. 
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Description 


There are many types of congenital heart defects. 
Most obstruct the flow of blood in the heart, or the ves- 
sels near it, or cause an abnormal flow of blood through 
the heart. Rarer types include newborns born with one 
ventricle, one side of the heart that is not completely 
formed, or the pulmonary artery and the aorta coming 
out of the same ventricle. Most congenital heart defects 
require surgery during infancy or childhood. Recom- 
mended ages for surgery for the most common congeni- 
tal heart defects are: 


e atrial septal defects: during the preschool years 
e patent ductus arteriosus: between ages one and two 


e coarctation of the aorta: in infancy, if it’s sympto- 
matic, at age four otherwise 


e tetralogy of Fallot: age varies, depending on the 
patient’s signs and symptoms 


e transposition of the great arteries: often in the first 
weeks after birth, but before the patient is 12 months 
old 


Surgical procedures seek to repair the defect as 
much as possible and restore circulation to as close to 
normal as possible. Sometimes, multiple, serial, surgical 
procedures are necessary. Smaller congenital heart 
defects can now be repaired in a cardiac catheterization 
lab instead of an operating room. Catheterization proce- 
dures include balloon atrial septostomy and balloon 
valvuloplasty. Surgical procedures include arterial 
switch, Damus-Kaye-Stansel procedure, Fontan proce- 
dure, Ross procedure, shunt procedure, and venous 
switch or intra-atrial baffle. 


Catheterization procedures 


Balloon atrial septostomy and balloon valvuloplasty 
are cardiac catheterization procedures. Cardiac catheteri- 
zation procedures can save the lives of critically ill 
neonates and in some cases eliminate or delay more inva- 
sive surgical procedures. It is expected that catheteriza- 
tion procedures will continue to replace more types of 
surgery for congenital heart defects in the future. A thin 
tube called a catheter is inserted into an artery or vein in 
the leg, groin, or arm and threaded into the area of the 
heart which needs repair. The patient receives a local 
anesthetic at the insertion site and is awake but sedated 
during the procedure. 


BALLOON ATRIAL SEPTOSTOMY. Balloon atrial sep- 
tostomy is the standard procedure for correcting transpo- 
sition of the great arteries; it is sometimes used in 
patients with mitral, pulmonary, or tricupsid atresia (atre- 
sia is a defect that causes the blood to carry too little oxy- 
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gen to the body). Balloon atrial septostomy enlarges the 
atrial opening. A special balloon-tipped catheter is insert- 
ed into the right atrium and inflated to create a large 
opening in the atrial septum. 


BALLOON VALVULOPLASTY. Balloon valvuloplasty 
uses a balloon-tipped catheter to open a narrowed heart 
valve, improving the flow of blood. It is the procedure of 
choice in pulmonary stenosis and is sometimes used in 
aortic stenosis. Balloons made of plastic polymers are 
placed at the end of the catheter and inflated to relieve the 
obstruction in the heart valve. Long-terms results are 
excellent in most cases. The operative death rate is 24%. 


Surgical procedures 


These procedures are performed under general anes- 
thesia. Some require the use of a heart-lung machine, 
which cools the body to reduce the need for oxygen and 
takes over for the heart and lungs during the procedure. 


ARTERIAL SWITCH. Arterial switch is performed to 
correct transposition of the great arteries, where the posi- 
tion of the pulmonary artery and the aorta are reversed. 
The procedure involves connecting the aorta to the left 
ventricle and the pulmonary artery to the right ventricle. 


DAMUS-KAYE-STANSEL PROCEDURE. Transposition 
of the great arteries can also be corrected by the Damus- 
Kaye-Stansel procedure, in which the pulmonary artery 
is cut in two and connected to the ascending aorta and 
right ventricle. 


FONTAN PROCEDURE. For tricuspid atresia and pul- 
monary atresia, the Fontan procedure connects the right 
atrium to the pulmonary artery directly or with a conduit, 
and the atrial defect is closed. Survival is over 90%. 


PULMONARY ARTERY BANDING. Pulmonary artery 
banding is narrowing the pulmonary artery with a band to 
reduce blood flow and pressure in the lungs. It is used for 
ventricular septal defect, atrioventricular canal defect, 
and tricuspid atresia. Later, the band can be removed and 
the defect corrected with open heart surgery. 


ROSS PROCEDURE. To correct aortic stenosis, the 
Ross procedure grafts the pulmonary artery to the aorta. 


SHUNT PROCEDURE. For Tetralogy of Fallot, tricus- 
pid atresia, or pulmonary atresia, the shunt procedure 
creates a passage between blood vessels, sending blood 
into parts of the body that need it. 


VENOUS SWITCH. For transposition of the great 
arteries, venous switch creates a tunnel inside the atria to 
re-direct oxygen-rich blood to the right ventricle and 
aorta and venous blood to the left ventricle and pul- 
monary artery. 
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Heart surgery for congenital defects 


KEY TERMS 


Atresia—A congenital defect in which the blood 
pumped through the body has too little oxygen. In 
tricuspid atresia, the baby lacks a triscupid valve. In 
pulmonary atresia, a pulmonary valve is missing. 


Coarctation of the aorta—A congenital defect in 
which severe narrowing or constriction of the 
aorta obstructs the flow of blood. 


Congenital heart defects—Congenital means con- 
ditions which are present at birth. Congenital 
heart disease includes a variety of defects that 
babies are born with. 


Patent ductus arteriosus—A congenital defect in 
which the temporary blood vessel connecting the 
left pulmonary artery to the aorta in the fetus does- 
n't close in the newborn. 


Septal defects—These are holes in the septum, the 
muscle wall separating the right and left sides of 
the heart. Atrial septal defects are openings 
between the two upper heart chambers and ven- 
tricular septal defects are openings between the 
two lower heart chambers. 


Stenosis—A narrowing of the heart’s valves. This 
congenital defect can occur in the pulmonary 
(lung) or aortic (the main heart artery) valve. 


Tetralogy of Fallot—A cyanotic defect in which 
the blood pumped through the body has too little 
oxygen. Tetralogy of Fallot includes four defects: a 
large hole between the ventricles, narrowing at or 
beneath the pulmonary valve, an overly muscular 
right ventricle, and an aorta over the large hole. 


Transposition of the great arteries—A cyanotic 
defect in which the blood pumped through the 
body has too little oxygen. The pulmonary artery 
and the aorta are reversed. 


OTHER TYPES OF SURGERY. These surgical proce- 
dures are also used to treat common congenital heart 
defects. A medium to large ventricular or atrial septal 
defect can be closed by suturing it or covering it with a 
Dacron patch. For patent ductus arteriosus, surgery con- 
sists of dividing the ductus into two and tying off the 
ends. If performed within the patient’s first few years, 
there is practically no risk associated with this opera- 
tion. Surgery for coarctation of the aorta involves open- 
ing the chest wall, removing the defect, and reconnect- 
ing the ends of the aorta. If the defect is too long to be 
reconnected, a Dacron graft is used to replace the miss- 
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ing piece. In uncomplicated cases, the risk of the opera- 
tion is 1-2%. 


Preparation 


Before surgery for congenital heart defects, the 
patient will receive a complete evaluation, which includes 
a physical exam, a detailed family history, a chest x ray, 
an electrocardiogram, an echocardiogram, and usually 
cardiac catheterization. For six to eight hours before the 
surgery, the patient cannot eat or drink anything. An elec- 
trocardiogram shows the heart’s activity and may reveal a 
lack of oxygen. Electrodes covered with conducting jelly 
are placed on the patient’s chest, arms, and legs and the 
heart’s impulses are traced on paper. An echocardiogram 
uses sound waves to create an image of the heart’s cham- 
bers and valves. Gel is applied to a hand-held transducer 
and then pressed against the patient’s chest. Cardiac 
catheterization is an invasive diagnostic technique used to 
evaluate the heart in which a long tube is inserted into a 
blood vessel and guided into the heart. A contrast solution 
is injected to make the heart visible on x rays. 


Aftercare 


After heart surgery for congenital defects, the patient 
goes to an intensive care ward where he or she is connected 
to a variety of tubes and monitors, including a ventilator. 
Patients are monitored every 15 minutes until vital signs 
are stable. Heart sounds, oxygenation, and the electrocar- 
diogram are monitored. Chest tubes will be checked to 
ensure that they’re draining properly and there is no hemor- 
rhage. Pain medications will be administered. Complica- 
tions such as stroke, lung blood clots, and reduced blood 
flow to the kidneys will be watched for. After the ventilator 
and breathing tube are removed, chest physical therapy 
and exercises to improve circulation will be started. 


Risks 


Complications from heart surgery for congenital 
defects can be severe. They include shock, congestive 
heart failure, lack of oxygen or too much carbon diox- 
ide in the blood, irregular heartbeat, stroke, infection, 
kidney damage, lung blood clot, low blood pressure, 
hemorrhage, cardiac arrest, and death. 


Resources 


BOOKS 

“Congenital Heart Disease.” In Current Medical Diagnosis and 
Treatment, 1998. 37th ed. Ed. Stephen McPhee, et al. 
Stamford: Appleton & Lange, 1997. 

DeBakey, Michael E., and Antonio M. Gotto Jr. “Congenital 
Abnormalities of the Heart.” In The New Living Heart. 
Holbrook, MA: Adams Media Corporation, 1997. 
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Park, Myung K. Pediatric Cardiology for Practitioners. 3rd ed. 
St. Louis: Mosby, 1996. 

Texas Heart Institute. “Congenital Heart Disease.” In Texas 
Heart Institute Heart Owners Handbook. New York: John 
Wiley & Sons, 1996. 


PERIODICALS 

Hicks, George L. “Cardiac Surgery.” Journal of the American 
College of Surgeons 186, no. 2 (Feb. 1998): 129-132. 

Rao, P. S. “Interventional Pediatric Cardiology: State of the Art 
and Future Directions.” Pediatric Cardiology 19 (1998): 
107-124. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

Congenital Heart Anomalies Support, Education & Resources, 
Inc. 2112 North Wilkins Road, Swanton, OH 43558. (419) 
825-5575. <http://www.csun.edu/~hfmth006/chaser>. 

Children’s Health Information Network. 1561 Clark Drive, Yard- 
ley, PA 19067. (215) 493-3068. <http://www.tchin.org>. 

Texas Heart Institute. Heart Information Service. PO Box 20345, 
Houston, TX 77225-0345. <http://www.tmc.edu/thi>. 
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Heart sonogram see Echocardiography 


i Heart transplantation 


Definition 


Heart transplantation, also called cardiac transplan- 
tation, is the replacement of a patient’s diseased or 
injured heart with a healthy donor heart. 


Purpose 


Heart transplantation is performed on patients with 
end-stage heart failure or some other life-threatening heart 
disease. Before a doctor recommends heart transplantation 
for a patient, all other possible treatments for his or her dis- 
ease must have been tried. The purpose of heart transplan- 
tation is to extend and improve the life of a person who 
would otherwise die from heart failure. Most patients who 
receive a new heart were so sick before transplantation that 
they could not live a normal life. Replacing a patient’s dis- 
eased heart with a healthy, functioning donor heart often 
allows the recipient to return to normal daily activities. 


Precautions 


Because healthy donor hearts are in short supply, 
strict rules dictate who should or should not get a heart 
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transplant. Patients who have conditions that might cause 
the new heart to fail should not have a heart transplant. 
Similarly, patients who may be too sick to survive the 
surgery or the side effects of the drugs they must take to 
keep their new heart working would not be good trans- 
plant candidates. 


Patients who have any of the following conditions 
may not be eligible for heart transplantation: 


e active infection 
e pulmonary hypertension 


e chronic lung disease with loss of more than 40% of 
lung function 


e untreatable liver or kidney disease 
e diabetes that has caused serious damage to vital organs 


e disease of the blood vessels in the brain, such as a 
stroke 


e serious disease of the arteries 


e mental illness or any condition that would make a 
patient unable to take the necessary medicines on 
schedule 


* continuing alcohol or drug abuse 


Description 


Patients with end-stage heart disease that threatens 
their life even after medical treatment may be considered 
for heart transplantation. Potential candidates must have 
a complete medical examination before they can be put 
on the transplant waiting list. Many types of tests are 
done, including blood tests, x rays, and tests of heart, 
lung, and other organ function. The results of these tests 
indicate to doctors how serious the heart disease is and 
whether or not a patient is healthy enough to survive the 
transplant surgery. 


Organ waiting list 


A person approved for heart transplantation is 
placed on the heart transplant waiting list of a heart trans- 
plant center. All patients on a waiting list are registered 
with the United Network for Organ Sharing (UNOS). 
UNOS has organ transplant specialists who run a nation- 
al computer network that connects all the transplant cen- 
ters and organ-donation organizations. 


When a donor heart becomes available, information 
about it is entered into the UNOS computer and com- 
pared to information from patients on the waiting list. 
The computer program produces a list of patients ranked 
according to blood type, size of the heart, and how 
urgently they need a heart. Because the heart must be 
transplanted as quickly as possible, the list of local 
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Heart transplantation 


patients is checked first for a good match. After that, a 
regional list, and then a national list, are checked. The 
patient’s transplant team of heart and transplant special- 
ists makes the final decision as to whether a donor heart 
is suitable for the patient. 


The transplant procedure 


When a heart becomes available and is approved for 
a patient, it is packed in a sterile cold solution and rushed 
to the hospital where the recipient is waiting. 


Heart transplant surgery involves the following basic 
steps: 


e A specialist in cardiovascular anesthesia gives the 
patient general anesthesia. 


e Intravenous antibiotics are usually given to prevent 
bacterial wound infections. 


¢ The patient is put on a heart/lung machine, which per- 
forms the functions of the heart and lungs and pumps 
the blood to the rest of the body during surgery. This 
procedure is called cardiopulmonary bypass. 


e After adequate blood circulation is established, the 
patient’s diseased heart is removed. 


e The donor heart is attached to the patient’s blood vessels. 


e After the blood vessels are connected, the new heart is 
warmed up and begins beating. If the heart does not 
begin to beat immediately, the surgeon may start it with 
an electrical shock. 


e The patient is taken off the heart/lung machine. 


e The new heart is stimulated to maintain a regular beat 
with medications for two to five days after surgery, 
until the new heart functions normally on its own. 


Heart transplant recipients are given immunosup- 
pressive drugs to prevent the body from rejecting the new 
heart. These drugs are usually started before or during 
the heart transplant surgery. Immunosuppressive drugs 
keep the body’s immune system from recognizing and 
attacking the new heart as foreign tissue. Normally, 
immune system cells recognize and attack foreign or 
abnormal cells, such as bacteria, cancer cells, and cells 
from a transplanted organ. The drugs suppress the 
immune cells and allow the new heart to function proper- 
ly. However, they can also allow infections and other 
adverse effects to occur to the patient. 


Because the chance of rejection is highest during the 
first few months after the transplantation, recipients are 
usually given a combination of three or four immunosup- 
pressive drugs in high doses during this time. Afterwards, 
they must take maintenance doses of immunosuppressive 
drugs for the rest of their lives. 
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National Transplant Waiting List By Organ Type 
(June 2000) 


Organ Needed Number Waiting 


Kidney 

Liver 

Heart 

Lung 
Kidney-Pancreas 
Pancreas 
Heart-Lung 
Intestine 


Cost and insurance coverage 


The total cost for heart transplantation varies, 
depending on where it is performed, whether transporta- 
tion and lodging are needed, and on whether there are 
any complications. The costs for the surgery and first 
year of care are estimated to be about $250,000. The 
medical tests and medications after the first year cost 
about $21,000 per year. 


Insurance coverage for heart transplantation varies 
depending on the policy. Most commercial insurance 
companies pay a certain percentage of heart transplant 
costs. Medicare pays for heart transplants if the surgery 
is performed at Medicare-approved centers. Medicaid 
pays for heart transplants in 33 states and in the District 
of Colombia. 


Preparation 


Before patients are put on the transplant waiting list, 
their blood type is determined so a compatible donor 
heart can be found. The heart must come from a person 
with the same blood type as the patient, unless it is blood 
type O. A blood type O heart can be transplanted into a 
person with any type of blood. 


A panel reactive antibodies (PRA) test is also done 
before heart transplantation. This test tells doctors whether 
or not the patient is at high risk for having a hyperacute 
reaction against a donor heart. A hyperacute reaction is a 
strong immune response against the new heart that hap- 
pens within minutes to hours after the new heart is trans- 
planted. If the PRA shows that a patient has a high risk for 
this kind of reaction, then a crossmatch is done between a 
patient and a donor heart before transplant surgery. A 
crossmatch checks how close the match is between the 
patient’s tissue type and the tissue type of the donor heart. 


Most people are not high risk and a crossmatch usu- 
ally is not done before the transplant because the surgery 
must be done as quickly as possible after a donor heart is 
found. 
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A comparison of the old and new hearts of Dylan Stork, the smallest heart transplant recipient in the world. Dylan was seven 
weeks old and weighed 5.5 pounds (2.5 kg) at the time of the operation. (Photograph by Alexander Tsiaras, Photo Researchers, 
Inc. Reproduced by permission.) 


While waiting for heart transplantation, patients are 
given treatment to keep the heart as healthy as possible. 
They are regularly checked to make sure the heart is 
pumping enough blood. Intravenous medications may be 
used to improve cardiac output. If these drugs are not 
effective, a mechanical pump can help keep the heart 
functioning until a donor heart becomes available. Insert- 
ed through an artery into the aorta, the pump assists the 
heart in pumping blood. 


Aftercare 


Immediately following surgery, patients are moni- 
tored closely in the intensive care unit (ICU) of the hos- 
pital for 24-72 hours. Most patients need to receive oxy- 
gen for four to 24 hours following surgery. Blood pres- 
sure, heart function, and other organ functions are care- 
fully monitored during this time. 


Heart transplant patients start taking immunosup- 
pressive drugs before or during surgery to prevent 
immune rejection of the heart. High doses of immuno- 
suppressive drugs are given at this time, because rejec- 
tion is most likely to happen within the first few months 
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after the surgery. A few months after surgery, lower doses 
of immunosuppressive drugs usually are given and must 
be taken for the rest of the patient’s life. 


For six to eight weeks after the transplant surgery, 
patients usually come back to the transplant center twice 
a week for physical examinations and medical tests. 
These tests check for any signs of infection, rejection of 
the new heart, or other complications. 


In addition to physical examination, the following 
tests may be done during these visits: 


e laboratory tests to check for infection 
e chest x ray to check for early signs of lung infection 
e electrocardiogram (ECG) to check heart function 


e echocardiogram to check the function of the ventricles 
in the heart 


e blood tests to check liver and kidney function 


e complete blood counts (CBC) to check the numbers of 
blood cells 


e taking of a small tissue sample from the donor heart 
(endomyocardial biopsy) to check for signs of rejection 
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Heart transplantation 


KEY TERMS 


Anesthesia—Loss of the ability to feel pain, caused 
by administration of an anesthetic drug. 


Angina—Characteristic chest pain which occurs dur- 
ing exercise or stress in certain kinds of heart disease. 


Cardiopulmonary bypass—Mechanically circulat- 
ing the blood with a heart/lung machine that 
bypasses the heart and lungs. 


Cardiovascular—Having to do with the heart and 
blood vessels. 


Complete blood count (CBC)—A blood test to 
check the numbers of red blood cells, white blood 
cells, and platelets in the blood. 


Coronary artery disease—Blockage of the arteries 
leading to the heart. 


Crossmatch—A test to determine if patient and 
donor tissues are compatible. 


Donor—A person who donates an organ for trans- 
plantation. 


Echocardiogram—A test that visualizes and records 
the position and motion of the walls of the heart 
using ultrasound waves. 


During the physical examination, the blood pressure 
is checked and the heart sounds are listened to with a 
stethoscope to determine if the heart is beating properly 
and pumping enough blood. Kidney and liver function 
are checked because these organs may lose function if 
the heart is being rejected. 


An endomyocardial biopsy is the removal of a small 
sample of the heart muscle. This is done with a very 
small instrument that is inserted through an artery or vein 
and into the heart. The heart muscle tissue is examined 
under a microscope for signs that the heart is being 
rejected. Endomyocardial biopsy is usually done weekly 
for the first four to eight weeks after transplant surgery 
and then at longer intervals after that. 


Risks 


The most common and dangerous complications of 
heart transplant surgery are organ rejection and infection. 
Immunosuppressive drugs are given to prevent rejection 
of the heart. Most heart transplant patients have a rejec- 
tion episode soon after transplantation, but doctors usual- 
ly diagnose it immediately when it will respond readily 
to treatment. Rejection is treated with combinations of 
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Electrocardiogram (ECG)—A test that measures 
electrical conduction of the heart. 


End-stage heart failure—Severe heart disease that 
does not respond adequately to medical or surgical 
treatment. 


Endomyocardial biopsy—Removal of a small sam- 
ple of heart tissue to check it for signs of damage 
caused by organ rejection. 


Fatigue—Loss of energy; tiredness. 
Graft—A transplanted organ or other tissue. 


Immunosuppressive drug—Medication used to sup- 
press the immune system. 


Inotropic drugs—Medications used to stimulate the 
heart beat. 


Pulmonary hypertension—An increase in the pres- 
sure in the blood vessels of the lungs. 


Recipient—A person who receives an organ trans- 
plant. 


immunosuppressive drugs given in higher doses than 
maintenance immunosuppression. Most of these rejec- 
tion situations are successfully treated. 


Infection can result from the surgery, but most infec- 
tions are a side effect of the immunosuppressive drugs. 
Immunosuppressive drugs keep the immune system from 
attacking the foreign cells of the donor heart. However, 
the suppressed immune cells are also unable to adequate- 
ly fight bacteria, viruses, and other microorganisms. 
Microorganisms that normally do not affect persons with 
healthy immune systems can cause dangerous infections 
in transplant patients taking immunosuppressive drugs. 


Patients are given antibiotics during surgery to pre- 
vent bacterial infection. Patients may also be given an 
antiviral drug to prevent virus infections. Patients who 
develop infections may need to have their immunosup- 
pressive drugs changed or the dose adjusted. Infections 
are treated with antibiotics or other drugs, depending on 
the type of infection. 


Other complications that can happen immediately 
after surgery are: 


e bleeding 
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* pressure on the heart caused by fluid in the space sur- 
rounding the heart (pericardial tamponade) 


e irregular heart beats 

e reduced cardiac output 

e increased amount of blood in the circulatory system 
e decreased amount of blood in the circulatory system 


About half of all heart transplant patients develop 
coronary artery disease 1-5 years after the transplant. 
The coronary arteries supply blood to the heart. Patients 
with this problem develop chest pains called angina. 
Other names for this complication are coronary allograft 
vascular disease and chronic rejection. 


Outcomes 


Heart transplantation is an appropriate treatment for 
many patients with end-stage heart failure. The outcomes 
of heart transplantation depend on the patient’s age, 
health, and other factors. About 73% of heart transplant 
patients are alive four years after surgery. 


After transplant, most patients regain normal heart 
function, meaning the heart pumps a normal amount of 
blood. A transplanted heart usually beats slightly faster 
than normal because the heart nerves are cut during 
surgery. The new heart also does not increase its rate as 
quickly during exercise. Even so, most patients feel 
much better and their capacity for exercise is dramatical- 
ly improved from before they received the new heart. 
About 85% of patients return to work and other daily 
activities. Many are able to participate in sports. 


Resources 


BOOKS 

Bellenir, Karen, and Peter D. Dresser, eds. Cardiovascular Dis- 
eases and Disorders Sourcebook. Detroit: Omnigraphics, 
1995. 

Texas Heart Institute. Heart Owner’s Handbook. New York: 
John Wiley and Sons, 1996. 


ORGANIZATIONS 

American Council on Transplantation. P.O. Box 1709, Alexan- 
dria, VA 22313. 1-800-ACT-GIVE. 

Health Services and Resources Administration, Division of 
Organ Transplantation. Room 11A-22, 5600 Fishers Lane, 
Rockville, MD 20857. 

United Network for Organ Sharing (UNOS). 1-800-24- 
DONOR. 


OTHER 

Craven, John, and Susan Farrow. “Surviving Transplantation.” 
SupportNET Publications, 1996-1997. 

“Facts About Heart and Heart/Lung Transplants.” National 
Heart, Lung, and Blood Institute. 27 Nov. 1998. 3 Mar. 
1998 <http://www.nhlbi.nih.gov/index.htm>. 
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“What Every Patient Needs to Know.” United Network for 
Organ Sharing (UNOS). <http://www.unos.org/frame_ 
Default.asp?Category=Patients>. 


Toni Rizzo 


Heart tumors see Myxoma 


I Heart valve repair 


Definition 


Heart valve repair is a surgical procedure used to cor- 
rect a malfunctioning heart valve. Repair usually involves 
separating the valve leaflets (the one-way “doors” of the 
heart valve which open and close to pump blood through 
the heart) or forcing them open with a balloon catheter, a 
technique known as balloon valvuloplasty. 


Purpose 


To correct damage to the mitral, aortic, pulmonary, 
or tricuspid heart valves caused by a systemic infection, 
endocarditis, rheumatic heart disease, a congenital heart 
defect, or mitral and/or aortic valve disease. Damaged 
valves may not open properly (stenosis) or they may not 
close adequately (valve regurgitation, insufficiency, or 
incompetence). 


Precautions 


Patients who have a diseased heart valve that is 
badly scarred or calcified may be better candidates for 
valve replacement surgery. 


Description 


Heart valve repair is performed in a hospital setting 
by a cardiac surgeon. During valve repair surgery, the 
patient’s heart is stopped, and his/her blood is circulated 
outside of the body through an extracorporeal bypass 
circuit, also called heart-lung machine or just “the 
pump.” The extracorporeal circuit consists of tubing and 
medical devices that take over the function of the 
patient’s heart and lungs during the procedure. As blood 
passes through the circuit, carbon dioxide is removed 
from the bloodstream and replaced with oxygen. The 
oxygenated blood is then returned to the body. Other 
components may also be added to the circuit to filter flu- 
ids from the blood or concentrate red blood cells. 


In cases of valve disease where the leaflets have 
become fused together, a procedure known as a valvulo- 
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Heart valve replacement 


KEY TERMS 


Angiogram—An angiogram uses a radiopaque 
substance, or dye, to make the blood vessels or 
arteries visible under x ray. 


Calcified—Hardened by calcium deposits. 


Catheter—A long, thin, flexible tube used in 
valvuloplasty to widen the valve opening. 


Echocardiogram—UlItrasound of the heart; gener- 
ates a picture of the heart through the use of 
soundwaves. 


Edema—Fluid accumulation in the body. 


Scintigram—A nuclear angiogram; a scintigram 
involves injection of a radioactive substance into 
the patient’s circulatory system. As the substance 
travels through the body, a special scanning cam- 
era takes pictures. 


Stenosis—Narrowing of the heart valve opening. 


tomy is performed. In valvulotomy, the leaflets of the 
valves are surgically separated, or partially resected, with 
an incision to increase the size of the valve opening. The 
surgeon may also make adjustments to the chordae, the 
cord-like tissue that connects the valve leaflets to the 
ventricle muscles, to improve valve function. 


Another valve repair technique, balloon valvulo- 
plasty, is used in patients with pulmonary, aortic, and 
mitral valve stenosis to force open the valve. Valvulo- 
plasty is similar to a cardiac angioplasty procedure in 
that it involves the placement of a balloon-tipped catheter 
into the heart. Once inserted into the valve, the balloon is 
inflated and the valve dilates, or opens. Valvuloplasty 
does not require a bypass circuit. 


Preparation 


A number of diagnostic tests may be administered 
prior to valve repair surgery. Magnetic resonance imag- 
ing (MRI), echocardiogram, angiogram, and/or scinti- 
gram are used to help the surgeon get an accurate picture 
of the extent of damage to the heart valve and the status 
of the coronary arteries. 


Aftercare 


The patient’s blood pressure and vital signs will be 
carefully monitored following a valve repair procedure, 
and he or she watched closely for signs of edema or con- 
gestive heart failure. 
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Echocardiography or other diagnostic tests are 
ordered for the patient at some point during or after surgery 
to evaluate valvular function. A cardiac rehabilitation 
program may also be recommended to assist the patient in 
improving exercise tolerance after the procedure. 


Risks 


As with any invasive surgical procedure, hemorrhage, 
infarction, stroke, heart attack, and infection are all possi- 
ble complications of heart valve repair. The overall risks 
involved with the surgery depend largely on the complexi- 
ty of the procedure and physical condition of the patient. 


Normal results 


Ideally, a successful heart valve repair procedure 
will return heart function to age-appropriate levels. If 
valvuloplasty is performed, a follow-up valve repair or 
replacement surgery may be necessary at a later date. 


Resources 


BOOKS 
DeBakey, Michael E., and Antonio Gotto Jr. The New Living 
Heart. Holbrook, MA: Adams Media Corporation, 1997. 


Paula Anne Ford-Martin 


Í Heart valve replacement 


Definition 


Heart valve replacement is a surgical procedure dur- 
ing which surgeons remove a damaged valve from the 
heart and substitute a healthy one. 


Purpose 


Four valves direct blood to and from the body through 
the heart: the aortic valve, the pulmonic valve, the tricus- 
pid valve, and the mitral valve. Any of these valves may 
malfunction because of a birth defect, infection, disease, 
or trauma. When the malfunction is so severe that it inter- 
feres with blood flow, an individual will have heart palpi- 
tations, fainting spells, and/or difficulty breathing. These 
symptoms will progressively worsen and cause death 
unless the damaged valve is replaced surgically. 


Precautions 


Abnormal tricuspid valves usually are not replaced 
because they do not cause serious symptoms. Mildly or 
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even moderately diseased mitral valves may not need to 
be replaced because their symptoms are tolerable or they 
can be treated with such drugs as beta blockers or calci- 
um antagonists, which slow the heart rate. However, a 
severely diseased mitral valve should be repaired or 
replaced unless the person is too ill to tolerate the opera- 
tion because of another condition or illness. 


Description 


After cutting through and separating the breastbone 
and ribs, surgeons place the patient on a cardiopul- 
monary bypass machine, which will perform the func- 
tions of the heart and lungs during the operation. They 
then open the heart and locate the faulty valve. Slicing 
around the edges of the valve, they loosen it from the ten- 
dons that connect it to the rest of the heart and withdraw 
it. The new valve is inserted and sutured into place. The 
patient is then taken off the bypass machine and the chest 
is closed. The surgery takes three to five hours and is 
covered by most insurance plans. 


There are three types of replacement valves. One 
class is made from animal tissue, usually a pig’s aortic 
valve. Another is mechanical and is made of metal and 
plastic. The third, includes human valves that have been 
removed from an organ donor or that, rarely, are the 
patient’s own pulmonic valve. 


There is no single ideal replacement valve. The 
choice between an animal valve or a mechanical valve 
depends largely on the age of the patient. Because valves 
obtained from animals have a life expectancy of 7—15 
years, they usually are given to older patients. Mechani- 
cal valves are used in younger patients because they are 
more durable. Because mechanical valves are made of 
foreign material, however, blood clots can form on their 
surface. Therefore, patients who receive these valves 
must take anticoagulants the rest of their lives. 


Donor or pulmonic valves are given only to those 
patients who will deteriorate rapidly because of a nar- 
rowing of the passageway between the aorta and the left 
ventrical (aortic stenosis). These valves are limited in 
their use because of the small supply available from 
donors and the strain that could be caused by removing 
and transferring a patient’s own pulmonic valve. 


Preparation 


Before patients undergo heart valve replacement, 
they must be evaluated carefully for any signs that they 
may not tolerate the surgery. 


Preoperative tests include: 


e electrocardiography, which assesses the electrical activi- 
ty of the heart 
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Open heart surgery showing replacement of a valve. (Photo- 
graph byDavid Leah. Photo Researchers. Reproduced by per- 
mission.) 


e echocardiography, which uses sound waves to show the 
extent of the obstruction of blood flow through the 
heart and determine the degree of loss of heart function 
due to the malfunctioning valve 


e chest x ray, which provides an overall view of the 
anatomy of the heart and the lungs 


Cardiac catheterization may also be performed to 
further asses the valve and to determine if coronary 
bypass surgery should also be done. 


Aftercare 


A patient usually spends one to three days in the 
hospital intensive care unit (ICU) after heart valve 
replacement so that the working of his or her heart and 
circulation can be monitored closely. When first brought 
to the ICU after surgery, the patient undergoes a neuro- 
logical examination to be sure he or she has not suffered 
a stroke. The patient continues to breathe by means of a 
tube inserted in the trachea at the time of surgery. This 
mechanical ventilation is not withdrawn until the patient 
is fully awake from anesthesia, shows signs that he or she 
can breathe satisfactorily without mechanical support, 
and has steadfast circulation. 


Once stablilized, the patient is transferred to a stan- 
dard medical/surgical unit where he or she receives drugs 
that will prevent excess fluid from building up around the 
heart. As soon as possible, the patient begins walking and 
exercising to regain strength. He or she is also placed on 
a diet that is low in salt and cholesterol. 


After being released from the hospital, the patient 
continues a daily exercise program that includes vigor- 
ous walking, and he or she may also join a recommended 
cardiac rehabilitation program. He or she usually can 
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Heart valve replacement 


KEY TERMS 


Anticoagulants—Drugs that prevent blood clots 
from forming. 


Aortic valve—A fold in the channel leading from 
the aorta to the left ventricle of the heart. The aortic 
valve directs blood flow that has received oxygen 
from the lungs to the aorta which transmits blood to 
the rest of the body. 


Cardiac catheterization—A thin tube called a 
catheter is inserted into an artery or vein in the leg, 
groin or arm. The catheter tube is carefully threaded 
into the area of the heart needing surgical repair. A 
local anaesthesia is used at the insertion sites. 


Cardiopulmonary bypass machine—A mechanical 
instrument that takes over the circulation of the 
body while heart surgery is taking place. 


Echocardiography—A diagnostic instrument that 
assesses the structure of the heart using sound waves. 


return to work or other normal activities within two 
months of the surgery. 


Risks 


Complications following heart valve replacement are 
not common, but can be serious. All valves made from 
animal tissue will develop calcium deposits over time. If 
these deposits hamper the function of the valve, it must be 
replaced. Valves may become dislodged. Blood clots may 
form on the surface of the substitute valve, break off into 
the general circulation, and become wedged in an artery 
supplying blood to the brain, kidneys, or legs. These 
blood clots may cause fainting spells, stroke, kidney fail- 
ure, or loss of circulation to the legs. These blood clots 
can be treated with drugs or surgery. 


Infection of heart muscle affects up to 2% of patients 
who have heart valve replacement. Such an infection is 
treated with intravenous antibiotics. If the infection per- 
sists, the new valve may have to be replaced. 


Normal results 


Few patients die as a result of the surgery. Approxi- 
mately 3% of all patients die during or immediately after 
heart valve replacement, and less than 1% of patients 
below the age of 65 die because of the operation. The 
vast majority of patients who have heart valve replace- 
ment return to normal activity after the surgery. Depend- 
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Electrocardiography—A diagnostic instrument that 
evaluates the function of the heart by measuring the 
electrical activity generated by the beating of the 
heart. 


Mitral valve—A fold in between the left atrium and 
the left ventricle of the heart that directs blood that 
has received oxygen from the lungs to the aortic 
valve and the aorta. 


Pulmonic valve—A fold in the pulmonary artery 
that directs blood to the lungs. It may be trans- 
ferred to replace a severely diseased aortic valve 
during heart valve replacement surgery for aortic 
stenosis. 


Tricuspid valve—A fold in between the right atrium 
and the right ventricle of the heart that directs blood 
that needs oxygen to the lungs. 


ing on the type of valve they receive, these patients will 
have no symptoms of valve abnormality for at least seven 
years. Also, their quality of life will improve because 
they may no longer have difficulty breathing, fainting 
spells, or palpitations. 


Resources 
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Arteries and Veins. 18th ed. New York: McGraw-Hill, 
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i Heartburn 


Definition 


Heartburn is a burning sensation in the chest that can 
extend to the neck, throat, and face; it is worsened by 
bending or lying down. It is the primary symptom of gas- 
troesophageal reflux, which is the movement of stomach 
acid into the esophagus. On rare occasions, it is due to 
gastritis (stomach lining inflammation). 


Description 


More than one third of the population is afflicted by 
heartburn, with about one tenth afflicted daily. Infrequent 
heartburn is usually without serious consequences, but 
chronic or frequent heartburn (recurring more than twice 
per week) can have severe consequences. Accordingly, 
early management is important. 


Understanding heartburn depends on understanding 
the structure and action of the esophagus. The esophagus 
is a tube connecting the throat to the stomach. It is about 
10 in (25 cm) long in adults, lined with squamous (plate- 
like) epithelial cells, coated with mucus, and surrounded 
by muscles that push food to the stomach by sequential 
waves of contraction (peristalsis). The lower esophageal 
sphincter (LES) is a thick band of muscles that encircles 
the esophagus just above the uppermost part of the stom- 
ach. This sphincter is usually tightly closed and normally 
opens only when food passes from the esophagus into the 
stomach. Thus, the contents of the stomach are normally 
kept from moving back into the esophagus. 


The stomach has a thick mucous coating that pro- 
tects it from the strong acid it secretes into its interior 
when food is present, but the much thinner esophageal 
coating doesn’t provide protection against acid. Thus, if 
the LES opens inappropriately or fails to close complete- 
ly, and stomach contents leak into the esophagus, the 
esophagus can be burned by acid. The resulting burning 
sensation is called heartburn. 


Occasional heartburn has no serious long-lasting 
effects, but repeated episodes of gastroesophageal reflux 
can ultimately lead to esophageal inflammation 
(esophagitis) and other damage. If episodes occur more 
frequently than twice a week, and the esophagus is 
repeatedly subjected to acid and digestive enzymes from 
the stomach, ulcerations, scarring, and thickening of the 
esophagus walls can result. This thickening of the esoph- 
agus wall causes a narrowing of the interior of the esoph- 
agus. Such narrowing affects swallowing and peristaltic 
movements. Repeated irritation can also result in 
changes in the types of cells that line the esophagus. The 
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condition associated with these changes is termed Bar- 
rett’s syndrome and can lead to esophageal cancer. 


Causes and symptoms 
Causes 


A number of different factors may contribute to LES 
malfunction with its consequent gastroesophageal acid 
reflux: 


¢ The eating of large meals that distend the stomach can 
cause the LES to open inappropriately. 


e Lying down within two to three hours of eating can 
cause the LES to open. 


e Obesity, pregnancy, and tight clothing can impair the 
ability of the LES to stay closed by putting pressure on 
the abdomen. 


e Certain drugs, notably nicotine, alcohol, diazepam 
(Valium), meperidine (Demerol), theophylline, mor- 
phine, prostaglandins, calcium channel blockers, 
nitrate heart medications, anticholinergic and adrener- 
gic drugs (drugs that limit nerve reactions), including 
dopamine, can relax the LES. 


e Progesterone is thought to relax the LES. 


e Greasy foods and some other foods such as chocolate, 
coffee, and peppermint can relax the LES. 


e Paralysis and scleroderma can cause the LES to mal- 
function. 


e Hiatus hernia may also cause heartburn according to 
some gastroenterologists. (Hiatus hernia is a protrusion 
of part of the stomach through the diaphragm to a posi- 
tion next to the esophagus.). 


Symptoms 


Heartburn itself is a symptom. Other symptoms also 
caused by gastroesophageal reflux can be associated with 
heartburn. Often heartburn sufferers salivate excessively 
or regurgitate stomach contents into their mouths, leav- 
ing a sour or bitter taste. Frequent gastroesophageal 
reflux leads to additional complications including diffi- 
cult or painful swallowing, sore throat, hoarseness, 
coughing, laryngitis, wheezing, asthma, pneumonia, 
gingivitis, bad breath, and earache. 


Diagnosis 


Gastroenterologists and internists are best equipped 
to diagnose and treat gastroesophageal reflux. Diagnosis 
is usually based solely on patient histories that report 
heartburn and other related symptoms. Additional diag- 
nostic procedures can confirm the diagnosis and assess 
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Heartburn 


An illustration of foaming antacid on top of the contents of 
a human stomach. Heartburn is caused by a backflow of the 
stomach’s acidic contents into the esophagus, causing 
inflammation and a sense of pain that can rise to the throat. 
(Illustration by John Bavosi, Custom Medical Stock Photo. 
Reproduced by permission.) 


damage to the esophagus, as well as monitor healing 
progress. The following diagnostic procedures are appro- 
priate for anyone who has frequent, chronic, or difficult- 
to-treat heartburn or any of the complicating symptoms 
noted in the previous paragraph. 


X rays taken after a patient swallows a barium sus- 
pension can reveal esophageal narrowing, ulcerations or 
a reflux episode as it occurs. However, this procedure 
cannot detect the structural changes associated with dif- 
ferent degrees of esophagitis. This diagnostic procedure 
has traditionally been called the “upper GI series” or 
“barium swallow” and costs about $250.00. 


Esophagoscopy is a newer procedure that uses a thin 
flexible tube to view the inside of the esophagus directly. 
It should be done by a gastroenterologist or gastrointesti- 
nal endoscopist and costs about $700. It gives an accu- 
rate picture of any damage present and gives the physi- 
cian the ability to distinguish between different degrees 
of esophagitis. 


Other tests may also be used. They include pressure 
measurements of the LES; measurements of esophageal 
acidity (pH), usually throughout a 24-hour period; and 
microscopic examination of biopsied tissue from the 
esophageal wall (to inspect esophageal cell structure for 
Barrett’s syndrome and malignancies). 


Note: A burning sensation in the chest is usually 
heartburn and is not associated with the heart. However, 
chest pain that radiates into the arms and is not accompa- 
nied by regurgitation is a warning of a possible serious 
heart problem. Anyone with these symptoms should con- 
tact a doctor immediately. 
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Treatment 
Drugs 


Occasional heartburn is probably best treated with 
over-the-counter antacids. These products go straight to 
the esophagus and immediately begin to decrease acidity. 
However, they should not be used as the sole treatment 
for heartburn sufferers who either have two or more 
episodes per week or who suffer for periods of over three 
weeks. There is a risk of kidney damage and other meta- 
bolic changes. 


H2 blockers (histamine receptor blockers, such as 
Pepsid AC, Zantac, Tagamet) decrease stomach acid pro- 
duction and are effective against heartburn. H2 blocker 
treatment also allows healing of esophageal damage but 
is not very effective when there is a high degree of dam- 
age. It takes 30-45 minutes for these drugs to take effect, 
so they must be taken prior to an episode. Thus, they 
should be taken daily, usually two to four times per day 
for several weeks. Six to twelve weeks of standard-dose 
treatment relieves symptoms in about half the patients. 
Higher doses relieve symptoms in a greater fraction of 
the population, but at least 25% of heartburn sufferers are 
not helped by H2 blockers. 


Proton-pump inhibitors also inhibit acid production 
by the stomach, but are much more effective than H2 
blockers for some people. They are also more effective in 
aiding the healing process. Esophagitis is healed in about 
90% of the patients undergoing proton-pump inhibitor 
treatment. 


The long-term effects of inhibiting stomach acid 
production are unknown. Without the antiseptic effects 
of a consistently very acidic stomach environment, users 
of H2 blockers or proton-pump inhibitors may become 
more susceptible to bacterial and viral infection. Absorp- 
tion of some drugs is also lowered by this less-acidic 
environment. 


Prokinetic agents (also known as motility drugs) act 
on the LES, stimulating it to close more tightly, thereby 
keeping stomach contents out of the esophagus. It is not 
known how effectively these drugs promote healing. 
Some of the early motility drugs had serious neurological 
side effects, but a new drug, cisapride, seems to act only 
on digestive system nerve connections. 


Surgery 


Fundoplication, a surgical procedure to increase 
pressure on the LES by stretching and wrapping the 
upper part of the stomach around the sphincter, is a treat- 
ment of last resort. About 10% of heartburn sufferers 
undergo this procedure. It is not always effective and its 
effectiveness may decrease over time, especially several 
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KEY TERMS 


Barrett’s syndrome—Also called Barrett’s esopha- 
gus or Barrett’s epithelia, this is a condition where 
the squamous epithelial cells that normally line the 
esophagus are replaced by thicker columnar epithe- 
lial cells. 


Digestive enzymes—Molecules that catalyze the 
breakdown of large molecules (usually food) into 
smaller molecules. 


Esophagitis—Inflammation of the esophagus. 


Fundoplication—A surgical procedure that increas- 
es pressure on the LES by stretching and wrapping 
the upper part of the stomach around the sphincter. 


Gastroesophageal reflux—The flow of stomach 
contents into the esophagus. 


Hiatus hernia—A protrusion of part of the stomach 
through the diaphragm to a position next to the 
esophagus. 


years after surgery. Dr. Robert Marks and his colleagues 
at the University of Alabama reported in 1997 on the 
long-term outcome of this procedure. They found that 
64% of the patients in their study who had fundoplication 
between 1992 and 1995 still suffered from heartburn and 
reported an impaired quality of life after the surgery. 


However, laparoscopy (an examination of the inte- 
rior of the abdomen by means of the laparoscope) now 
provides hope for better outcomes. Fundoplication per- 
formed with a laparoscope is less invasive. Five small 
incisions are required instead of one large incision. 
Patients recover faster, and it is likely that studies will 
show they suffer from fewer surgical complications. 


Alternative treatment 


Prevention, as outlined below, is a primary feature 
for heartburn management in alternative medicine and 
traditional medicine. Dietary adjustments can eliminate 
many causes of heartburn. 


Herbal remedies include bananas, aloe vera gel, 
chamomile (Matricaria recutita), ginger (Zingiber offici- 
nale), and citrus juices, but there is little agreement here. 
For example, ginger, which seems to help some people, 
is claimed by other practitioners to cause heartburn and 
is thought to relax the LES. There are also many recom- 
mendations to avoid citrus juices, which are themselves 
acidic. Licorice (Glycyrrhiza uralensis) can help relieve 
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Metabolic—Refers to the chemical reactions in liv- 
ing things. 


Mucus—Thick, viscous, gel-like material that func- 
tions to moisten and protect inner body surfaces. 


Peristalsis—A sequence of muscle contractions that 
progressively squeeze one small section of the 
digestive tract and then the next to push food along 
the tract, something like pushing toothpaste out of 
its tube. 


Scleroderma—An autoimmune disease with many 
consequences, including esophageal wall thicken- 


ing. 


Squamous epithelial cells—Thin, flat cells found in 
layers or sheets covering surfaces such as skin and 
the linings of blood vessels and esophagus. 


Ulceration—An open break in surface tissue. 


the symptoms of heartburn by reestablishing balance in 
the acid output of the stomach. 


Several homeopathic remedies are useful in treating 
heartburn symptoms. Among those most often recom- 
mended are Nux vomica, Carbo vegetabilis, and Arsenicum 
album. Acupressure and acupuncture may also be helpful 
in treating heartburn. 


Sodium bicarbonate (baking soda) is an inexpensive 
alternative to use as an antacid. It reduces esophageal 
acidity immediately, but its effect is not long-lasting and 
should not be used by people on sodium-restricted diets. 


Prognosis 


The prognosis for people who get heartburn only 
occasionally or people without esophageal damage is 
excellent. The prognosis for people with esophageal 
damage who become involved in a treatment program 
that promotes healing is also excellent. The prognosis for 
anyone with esophageal cancer is very poor. There is a 
strong likelihood of a painful illness and a less than 5% 
chance of surviving more than five years. 


Prevention 


Given the lack of completely satisfactory treatments 
for heartburn or its consequences and the lack of a cure 
for esophageal cancer, prevention is of the utmost impor- 
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Heat disorders 


tance. Proponents of traditional and alternative medicine 
agree that people disposed to heartburn should: 


e avoid eating large meals 


e avoid alcohol, caffeine, fatty foods, fried foods, hot or 
spicy foods, chocolate, peppermint, and nicotine 


e avoid drugs known to contribute to heartburn, such as 
nitrates (heart medications like Isonate and Nitrocap), 
calcium channel blockers (e.g., Cardizem and Procar- 
dia), and anticholinergic drugs (e.g., Pro-banthine and 
Bentyl), and check with their doctors about any drugs 
they are taking 


e avoid clothing that fits tightly around the abdomen 
* control body weight 


* wait about three hours after eating before going to bed 
or lying down 


e elevate the head of the bed 6-9 inches to alleviate heart- 
burn at night. This can be done with bricks under the 
bed or with a wedge designed for this purpose 
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Heat cramps see Heat disorders 
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| Heat disorders 


Definition 


Heat disorders are a group of physically related ill- 
nesses caused by prolonged exposure to hot tempera- 
tures, restricted fluid intake, or failure of temperature 
regulation mechanisms of the body. Disorders of heat 
exposure include heat cramps, heat exhaustion, and heat 
stroke (also called sunstroke). Hyperthermia is the gen- 
eral name given to heat-related illnesses. The two most 
common forms of hyperthermia are heat exhaustion and 
heat stroke, which is especially dangerous and requires 
immediate medical attention. 


Description 


Heat disorders are harmful to people of all ages, but 
their severity is likely to increase as people age. Heat 
cramps in a 16-year-old may be heat exhaustion in a 45- 
year-old and heat stroke in a 65-year-old. The body’s 
temperature regulating mechanisms rely on the thermal 
regulating centers in the brain. Through these complex 
centers, the body tries to adapt to high temperatures by 
adjusting the amount of salt in the perspiration. Salt 
helps the cells in body tissues retain water. In hot weath- 
er, a healthy body will lose enough water to cool the 
body while creating the lowest level of chemical imbal- 
ance. Regardless of extreme weather conditions, the 
healthy human body keeps a steady temperature of 
approximately 98.6°F (37°C). In hot weather, or during 
vigorous activity, the body perspires. As perspiration 
evaporates from the skin, the body is cooled. If the body 
loses too much salt and fluids, the symptoms of dehy- 
dration can occur. 


Heat cramps 


Heat cramps are the least severe of the heat-related 
illnesses. This heat disorder is often the first signal that 
the body is having difficulty with increased temperature. 
Individuals exposed to excessive heat should think of 
heat cramps as a warning sign to a potential heat-related 
emergency. 


Heat exhaustion 


Heat exhaustion is a more serious and complex con- 
dition than heat cramps. Heat exhaustion can result from 
prolonged exposure to hot temperatures, restricted fluid 
intake, or failure of temperature regulation mechanisms 
of the body. It often affects athletes, firefighters, con- 
struction workers, factory workers, and anyone who 
wears heavy clothing in hot humid weather. 
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Heat stroke 


Heat exhaustion can develop rapidly into heat 
stroke. Heat stroke can be life threatening and because 
the percentage of victims dying from heat stroke is very 
high, immediate medical attention is critical when prob- 
lems first begin. Heat stroke, like heat exhaustion, is also 
a result of prolonged exposure to hot temperatures, 
restricted fluid intake, or failure of temperature regula- 
tion mechanisms of the body. However, the severity of 
impact on the body is much greater with heat stroke. 


Causes and symptoms 
Heat cramps 


Heat cramps are painful muscle spasms caused by 
the excessive loss of salts (electrolytes), due to heavy 
perspiration. The muscle tissue becomes less flexible, 
causing pain, difficult movement, and involuntary tight- 
ness. Heavy exertion in extreme heat, restricted fluid 
intake, or failure of temperature regulation mechanisms 
of the body may lead to heat cramps. This disorder 
occurs more often in the legs and abdomen than in other 
areas of the body. Individuals at higher risk are those 
working in extreme heat, elderly people, young children, 
people with health problems, and those who are unable 
to naturally and properly cool their bodies. Individuals 
with poor circulation and who take medications to reduce 
excess body fluids can be at risk when conditions are hot 
and humid. 


Heat exhaustion 


Heat exhaustion is caused by exposure to high heat 
and humidity for many hours, resulting in excessive loss 
of fluids and salts through heavy perspiration. The skin 
may appear cool, moist, and pale. The individual may 
complain of headache and nausea with a feeling of over- 
all weakness and exhaustion. Dizziness, faintness, and 
mental confusion are often present, as is rapid and weak 
pulse. Breathing becomes fast and shallow. Fluid loss 
reduces blood volume and lowers blood pressure. Yellow 
or orange urine often is a result of inadequate fluid 
intake, along with associated intense thirst. Insufficient 
water and salt intake or a deficiency in the production of 
sweat place an individual at high risk for heat exhaustion. 


Heat stroke 


Heat stroke is caused by overexposure to extreme 
heat, resulting in a breakdown in the body’s heat regulat- 
ing mechanisms. The body’s temperature reaches a dan- 
gerous level, as high as 106°F (41.1°C). An individual 
with heat stroke has a body temperature higher than 
104°F (40°C). Other symptoms include mental confusion 
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KEY TERMS 


Convulsions—Also termed seizures; a sudden vio- 
lent contraction of a group of muscles. 


Electrolytes—An element or compound that when 
melted or dissolved in water dissociates into ions 
and is able to conduct an electrical current. Care- 
ful and regular monitoring of electrolytes and 
intravenous replacement of fluid and electrolytes 
are part of the acute care in many illnesses. 


Rehydration—tThe restoration of water or fluid to a 
body that has become dehydrated. 


with possible combativeness and bizarre behavior, stag- 
gering, and faintness. 


The pulse becomes strong and rapid (160-180 beats 
per minute) with the skin taking on a dry and flushed 
appearance. There is often very little perspiration. The 
individual can quickly lose consciousness or have con- 
vulsions. Before heat-stroke, an individual suffers from 
heat exhaustion and the associated symptoms. When the 
body can no longer maintain a normal temperature, heat 
exhaustion becomes heat-stroke. Heat stroke is a life- 
threatening medical emergency that requires immediate 
initiation of life-saving measures. 


Diagnosis 


The diagnosis of heat cramps usually involves the 
observation of individual symptoms such as muscle 
cramping and thirst. Diagnosis of heat exhaustion or heat 
stroke, however, may require a physician to review the 
medical history, document symptoms, and obtain a blood 
pressure and temperature reading. The physician may 
also take blood and urine samples for further laboratory 
testing. A test to measure the body’s electrolytes can also 
give valuable information about chemical imbalances 
caused by the heat-related illness. 


Treatment 
Heat cramps 


The care of heat cramps includes placing the indi- 
vidual at rest in a cool environment, while giving cool 
water with a teaspoon of salt per quart, or a commercial 
sports drink. Usually rest and liquids are all that is need- 
ed for the patient to recover. Mild stretching and massag- 
ing of the muscle area follows once the condition 
improves. The individual should not take salt tablets, 
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Heat treatments 


since this may actually worsen the condition. When the 
cramps stop, the person can usually start activity again if 
there are no other signs of illness. The individual needs 
to continue drinking fluids and should be watched care- 
fully for further signs of heat-related illnesses. 


Heat exhaustion 


The individual suffering from heat exhaustion 
should stop all physical activity and move immediately 
to a cool place out of the sun, preferably a cool, air-con- 
ditioned location. She or he should then lay down with 
feet slightly elevated, remove or loosen clothing, and 
drink cold (but not iced), slightly salty water or commer- 
cial sports drink. Rest and replacement of fluids and salt 
is usually all the treatment that is needed, and hospital- 
ization is rarely required. Following rehydration, the per- 
son usually recovers rapidly. 


Heat stroke 


Simply moving the individual afflicted with heat 
stroke to a cooler place is not enough to reverse the inter- 
nal overheating. Emergency medical assistance should 
be called immediately. While waiting for help to arrive, 
quick action to lower body temperature must take place. 
Treatment involves getting the victim to a cool place, 
loosening clothes or undressing the heat stroke victim, 
and allowing air to circulate around the body. The next 
important step is wrapping the individual in wet towels 
or clothing, and placing ice packs in areas with the great- 
est blood supply. These areas include the neck, under the 
arm and knees, and in the groin. Once the patient is under 
medical care, cooling treatments may continue as 
appropriate. The victim’s body temperature will be moni- 
tored constantly to guard against overcooling. Breathing 
and heart rate will be monitored closely, and fluids and 
electrolytes will be replaced intravenously. Anti-convul- 
sant drugs may be given. After severe heat stroke, bed 
rest may be recommended for several days. 


Prognosis 


Prompt treatment for heat cramps is usually very 
effective with the individual returning to activity there- 
after. Treatment of heat exhaustion usually brings full 
recovery in one to two days. Heatstroke is a very serious 
condition and its outcome depends upon general health 
and age. Due to the high internal temperature of heat 
stroke, permanent damage to internal organs is possible. 


Prevention 


Because heat cramps, heat exhaustion, and heat stroke 
have a cascade effect on each other, the prevention of the 
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onset of all heat disorders is similar. Avoid strenuous exer- 
cise when it is very hot. Individuals exposed to extreme 
heat conditions should drink plenty of fluids. Wearing 
light and loose-fitting clothing in hot weather is important, 
regardless of the activity. It is important to consume water 
often and not to wait until thirst develops. If perspiration is 
excessive, fluid intake should be increased. When urine 
output decreases, fluid intake should also increase. Eating 
lightly salted foods can help replace salts lost through per- 
spiration. Ventilation in any working areas in warm weath- 
er must be adequate. This can be achieved as simply as 
opening a window or using an electric fan. Proper ventila- 
tion will promote adequate sweat evaporation to cool the 
skin. Sunblocks and sunscreens with a protection factor of 
15 (SPF 15) can be very helpful when one is exposed to 
extreme direct sunlight. 


Resources 


BOOKS 

American Red Cross. Standard First Aid. St. Louis: Mosby 
Year Book, 1993. 

Larson, David E., ed. Mayo Clinic Family Health Book. 2nd ed. 
New York: William Morrow, 1996. 

Morris, M., M. Walsh, and Shelton G. Walsh. The Team Physi- 
cians Hand Book. Philadelphia: Hanley & Belfus, 1990. 


OTHER 
Griffith, H. Winter. “Complete Guide to Symptoms, Illness & 
Surgery.” ThriveOnline. <http://thriveonline.oxygen.com>. 


Jeffrey P. Larson, RPT 


Heat exhaustion see Heat disorders 


i Heat treatments 


Definition 


Heat treatments are applications of therapeutic ther- 
mal agents to specific body areas experiencing injury or 
dysfunction. 


Purpose 


The general purpose of a heat treatment is to 
increase the extensibility of soft tissues, remove toxins 
from cells, enhance blood flow, increase function of the 
tissue cells, encourage muscle relaxation, and help 
relieve pain. There are two types of heat treatments: 
superficial and deep. Superficial heat treatments apply 
heat to the outside of the body. Deep heat treatments 
direct heat toward specific inner tissues through ultra- 
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sound or by electric current.Heat treatments are benefi- 
cial prior to exercise, providing a warm-up effect to the 
soft tissues involved. 


Precautions 


Heat treatments should not be used on individuals 
with circulation problems, heat intolerance, or lack of 
sensation in the affected area. Low blood circulation may 
contribute to heat-related injuries. Heat treatments also 
should not be used on individuals afflicted with heart, 
lung, or kidney diseases. Deep heat treatments should not 
be used on areas above the eye, heart, or on a pregnant 
patient. Deep heat treatments over areas with metal sur- 
gical implants should be avoided in case of rapid temper- 
ature increase and subsequent injury. 


Description 


There are four different ways to convey heat: 


e Conduction is the transfer of heat between two objects 
in direct contact with each other. 


e Conversion is the transition of one form of energy to heat. 


e Radiation involves the transmission and absorption of 
electromagnetic waves to produce a heating effect. 


e Convection occurs when a liquid or gas moves past a 
body part creating heat. 


Hot packs, water bottles, and heating pads 


Hot packs are a very common form of heat treatment 
utilizing conduction as a form of heat transfer. Moist heat 
packs are readily available in most hospitals, physical 
therapy centers, and athletic training rooms. Treatment 
temperature should not exceed 131°F (55°C). The pack 
is used over multiple layers of toweling to achieve a 
comfortable warming effect for approximately 30 min- 
utes. More recently, several manufacturers have devel- 
oped packs that may be warmed in a microwave over a 
specified amount of time prior to use. 


Hot-water bottles are another form of superficial 
heat treatment. The bottles are filled half way with hot 
water between 115—125°F (46.1-52°C). Covered by a 
protective toweling, the hot-water bottle is placed on the 
treatment area and left until the water has cooled off. 


Electrical heating pads continue to be used, however 
because of the need for an electrical outlet, safety and 
convenience become an issue. 


Paraffin 


Paraffin, a conductive form of superficial heat, is 
often used for heating uneven surfaces of the body such 
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as the hands. It consists of melted paraffin wax and min- 
eral oil. Paraffin placed in a small bath unit becomes 
solid at room temperature and is used as a liquid heat 
treatment when heated at 126—127.4°F (52—53°C). The 
most common form of paraffin application is called the 
dip and wax method. In this technique, the patient will 
dip eight to 12 times and then the extremity will be cov- 
ered with a plastic bag and a towel for insulation. Most 
treatment sessions are about 20 minutes. 


Hydrotherapy 


Hydrotherapy is used in a form of heat treatment 
for many musculoskeletal disorders. The hydrotherapy 
tanks and pools are all generally set at warm tempera- 
tures, never exceeding 150°F (65.6°C). Because the 
patient often performs resistance exercises while in the 
water, higher water temperatures become a concern as 
the treatment becomes more physically draining. 
Because of this, many hydrotherapy baths are now being 
set at 95-1 10°F (35-43.3°C). There are also units avail- 
able with moveable turbine jets, which provide a light 
massage effect. Hydrotherapy is helpful as a warm-up 
prior to exercise. 


Fluidotherapy 


Fluidotherapy is a form of heat treatment developed 
in the 1970s. It is a dry heat modality consisting of cellu- 
lose particles suspended in air. Units come in different 
sizes and some are restricted to only treating a hand or 
foot. The turbulence of the gas-solid mixture provides 
thermal contact with objects that are immersed in the 
medium. Temperatures of this treatment range from 
110-123°F (43.3-50.5°C). Fluidotherapy allows the 
patient to exercise the limb during the treatment, and also 
massages the limb, increasing blood flow. 


Ultrasound 


Ultrasound heat treatments penetrate the body to pro- 
vide relief to inner tissue. Ultrasound energy comes from 
the acoustic or sound spectrum and is undetectable to the 
human ear. By using conducting agents such as gel or 
mineral oil, the ultrasound transducer warms areas of the 
musculoskeletal system Some areas of the musculoskele- 
tal system absorb ultrasound better that others. Muscle 
tissue and other connective tissue such as ligaments and 
tendons absorb this form of energy very well, however fat 
absorbs to a much lesser degree. Ultrasound has a rela- 
tively longlasting effect, continuing up to one hour. 


Diathermy 


Diathermy is another deep heat treatment. An elec- 
trode drum is used to apply heat to an affected area. It 
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Heavy metal poisoning 


consists of a wire coil surrounded by dead space and 
other insulators such as a plastic housing. Plenty of tow- 
eling must be layered between the unit and the patient. 
This device is unique in that it utilizes the basis of a mag- 
netic field on connective tissues. One advantage of 
diathermy over various other heat treatments is that fat 
does resist an electrical field, which is not the case with a 
magnetic field. It is found to be helpful with those expe- 
riencing chronic low back pain and muscle spasms. 
Prior to ultrasound technology, diathermy was a popular 
heat therapy of the 1940s—1960s. 


Preparation 


Before administering any form of heat treatment, 
heat sensitivity is accessed and the skin over the affected 
area is cleansed. When a patient is undergoing any form 
of heat treatment, supervision should always be present 
especially in the treatment of hydrotherapy. 


Aftercare 


Once the heat treatment has been completed, any 
symptoms of dizziness and nausea should be noted and 
documented along with any skin irritations or discoloring 
not present prior to the heat treatment. A one hour inter- 
val between treatments should be adhered to in order to 
avoid restriction of blood flow. 


Risks 


All heat treatments have the potential of tissue dam- 
age resulting from excessive temperatures. Proper insu- 
lation and treatment duration should be carefully admin- 
istered for each method. Overexposure during a superfi- 
cial heat treatment may result in redness, blisters, burns, 
or reduced blood circulation. During ultrasound therapy, 
excessive treatment over bony areas with little soft tis- 
sue (such as hand, feet, and elbow) can cause excessive 
heat resulting in pain and possible tissue damage. Expo- 
sure to the electrode drum during diathermy may pro- 
duce hot spots. 


Resources 


BOOKS 
Scully, Rosemary M., and Marylou R. Barnes. Physical Thera- 
py. Philadelphia: J. B. Lippincott Co., 1989. 


PERIODICALS 

Mclaughlin, Christine. “Hot Packs in the Clinic: Are They 
Overutilized?” Advance Magazine for Physical Therapists 
(29 Apr. 1996): 6. 

Roland, Pamela. “Some Like It Hot and Cold.” Advance Maga- 
zine for Physical Therapists (22 May 1995): 6. 
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ORGANIZATIONS 

American Physical Therapy Association. 1111 North Fairfax 
St., Alexandria, Virginia 22314. (800) 999-2782. <https:// 
www.apta.org>. 


Jeffrey P. Larson, RPT 


Heatstroke see Heat disorders 


Heavy menstruation see Dysfunctional 
uterine bleeding 


i Heavy metal poisoning 


Definition 


Heavy metal poisoning is the toxic accumulation of 
heavy metals in the soft tissues of the body. 


Description 


Heavy metals are chemical elements that have a spe- 
cific gravity (a measure of density) at least five times that 
of water. The heavy metals most often implicated in 
human poisoning are lead, mercury, arsenic, and cadmi- 
um. Some heavy metals, such as zinc, copper, chromium, 
iron, and manganese, are required by the body in small 
amounts, but these same elements can be toxic in larger 
quantities. 


Heavy metals may enter the body in food, water, 
or air, or by absorption through the skin. Once in the 
body, they compete with and displace essential miner- 
als such as zinc, copper, magnesium, and calcium, and 
interfere with organ system function. People may 
come in contact with heavy metals in industrial work, 
pharmaceutical manufacturing, and agriculture. Chil- 
dren may be poisoned as a result of playing in contam- 
inated soil. 


Causes and symptoms 


Symptoms will vary, depending on the nature and 
the quantity of the heavy metal ingested. Patients may 
complain of nausea, vomiting, diarrhea, stomach pain, 
headache, sweating, and a metallic taste in the mouth. 
Depending on the metal, there may be blue-black lines in 
the gum tissues. In severe cases, patients exhibit obvious 
impairment of cognitive, motor, and language skills. The 
expression “mad as a hatter” comes from the mercury 
poisoning prevalent in 17th century France among hat- 
makers who soaked animal hides in a solution of mer- 
curic nitrate to soften the hair. 
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Diagnosis 


Heavy metal poisoning may be detected using blood 
and urine tests, hair and tissue analysis, or x ray. 


In childhood, blood lead levels above 80 g/dL gen- 
erally indicate lead poisoning, however, significantly 
lower levels (>.30 ug/dL) can cause mental retardation 
and other cognitive and behavioral problems in affected 
children. The Centers for Disease Control and Pevention 
considers a blood lead level of 10 ug/dL or higher in chil- 
dren a cause for concern. In adults, symptoms of lead 
poisoning are usually seen when blood lead levels exceed 
80 pg/dL for a number of weeks. 


Blood levels of mercury should not exceed 3.6 
g/dL, while urine levels should not exceed 15 pg/dL. 
Symptoms of mercury poisoning may be seen when mer- 
cury levels exceed 20 ug/dL in blood and 60 ug/dL in 
urine. Mercury levels in hair may be used to gauge the 
severity of chronic mercury exposure. 


Since arsenic is rapidly cleared from the blood, 
blood arsenic levels may not be very useful in diagnosis. 
Arsenic in the urine (measured in a 24-hour collection 
following 48 hours without eating seafood) may exceed 
50 g/dL in people with arsenic poisoning. If acute 
arsenic poisoning is suspected, an x ray may reveal 
ingested arsenic in the abdomen (since arsenic is opaque 
to x rays). Arsenic may also be detected in the hair and 
nails for months following exposure. 


Cadmium toxicity is generally indicated when urine 
levels exceed 10 ug/dL of creatinine and blood levels 
exceed 5 g/dL. 


Treatment 


The treatment for most heavy metal poisoning is 
chelation therapy. A chelating agent specific to the 
metal involved is given either orally, intramuscularly, or 
intravenously. The three most common chelating agents 
are calcium disodium edetate, dimercaprol (BAL), and 
penicillamine. The chelating agent encircles and binds to 
the metal in the body’s tissues, forming a complex; that 
complex is then released from the tissue to travel in the 
bloodstream. The complex is filtered out of the blood by 
the kidneys and excreted in the urine. This process may 
be lengthy and painful, and typically requires hospital- 
ization. Chelation therapy is effective in treating lead, 
mercury, and arsenic poisoning, but is not useful in treat- 
ing cadmium poisoning. To date, no treatment has been 
proven effective for cadmium poisoning. 


In cases of acute mercury or arsenic ingestion, 
vomiting may be induced. Washing out the stomach 
(gastric lavage) may also be useful. The patient may 
also require treatment such as intravenous fluids for 
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KEY TERMS 


Chelation—The process by which a molecule 
encircles and binds to a metal and removes it from 
tissue. 


Heavy metal—One of 23 chemical elements that 
has a specific gravity (a measure of density) at least 
five times that of water. 


complications of poisoning such as shock, anemia, and 
kidney failure. 


Prognosis 


The chelation process can only halt further effects of 
the poisoning; it cannot reverse neurological damage 
already sustained. 


Prevention 


Because exposure to heavy metals is often an 
occupational hazard, protective clothing and respira- 
tors should be provided and worn on the job. Protec- 
tive clothing should then be left at the work site and 
not worn home, where it could carry toxic dust to 
family members. Industries are urged to reduce or 
replace the heavy metals in their processes wherever 
possible. Exposure to environmental sources of lead, 
including lead-based paints, plumbing fixtures, vehi- 
cle exhaust, and contaminated soil, should be reduced 
or eliminated. 


Resources 


BOOKS 
Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


ORGANIZATIONS 

Food and Drug Administration. Office of Inquiry and Con- 
sumer Information. 5600 Fisher Lane, Room 12-A-40, 
Rockville, MD 20857. (301) 827-4420. <http://www.fda. 
gov/fdahomepage.html>. 

National Institutes of Health. National Institute of Environmen- 
tal Health Sciences Clearinghouse. EnviroHealth, 2605 
Meridian Parkway, Suite 115, Durham, NC 27713. (919) 
361-9408. 

National Organization for Rare Disorders. PO Box 8923, New 
Fairfield, CT 06812-8923. (800) 999-6673. <http://www. 
rarediseases.org>. 


Bethany Thivierge 
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Heel spurs 


f Heel spurs 


Definition 


A heel spur is a bony projection on the sole (plantar) 
region of the heel bone (also known as the calcaneous). 
This condition may accompany or result from severe 
cases of inflammation to the structure called plantar fas- 
cia. This associated plantar fascia is a fibrous band of 
connective tissue on the sole of the foot, extending from 
the heel to the toes. 


Description 


Heel spurs are a common foot problem resulting 
from excess bone growth on the heel bone. The bone 
growth is usually located on the underside of the heel 
bone, extending forward to the toes. One explanation for 
this excess production of bone is a painful tearing of the 
plantar fascia connected between the toes and heel. This 
can result in either a heel spur or an inflammation of the 
plantar fascia, medically termed plantar fascitis. Because 
this condition is often correlated to a decrease in the arch 
of the foot, it is more prevalent after the age of six to 
eight years, when the arch is fully developed. 


Causes and symptoms 


One frequent cause of heel spurs is an abnormal 
motion and mal-alignment of the foot called pronation. 
For the foot to function properly, a certain degree of 
pronation is required. This motion is defined as an 
inward action of the foot, with dropping of the inside 
arch as one plants the heel and advances the weight dis- 
tribution to the toes during walking. When foot prona- 
tion becomes extreme from the foot turning in and drop- 
ping beyond the normal limit, a condition known as 
excessive pronation creates a mechanical problem in the 
foot. In some cases the sole or bottom of the foot flattens 
and becomes unstable because of this excess pronation, 
especially during critical times of walking and athletic 
activities. The portion of the plantar fascia attached into 
the heel bone or calcaneous begins to stretch and pull 
away from the heel bone. 


At the onset of this condition, pain and swelling 
become present, with discomfort particularly noted as 
pushing off with the toes occurs during walking. This 
movement of the foot stretches the fascia that is already 
irritated and inflamed. If this condition is allowed to con- 
tinue, pain is noticed around the heel region because of 
the newly formed bone, in response to the stress. This 
results in the development of the heel spur. It is common 
among athletes and others who run and jump a signifi- 
cant amount. 
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Illustration of bony projection, a spur, which developed from 
chronic irritation. (Photo Researchers. Reproduced by permis- 
sion.) 


An individual with the lower legs angulating inward, a 
condition called genu valgus or “knock knees,” can have a 
tendency toward excessive pronation. As a result, this too 
can lead to a fallen arch resulting in plantar fascitis and heel 
spurs. Women tend to have more genu valgus than men do. 
Heel spurs can also result from an abnormally high arch. 


Other factors leading to heel spurs include a sudden 
increase in daily activities, an increase in weight, or a 
change of shoes. Dramatic increase in training intensity 
or duration may cause plantar fascitis. Shoes that are too 
flexible in the middle of the arch or shoes that bend 
before the toe joints will cause an increase in tension in 
the plantar fascia and possibly lead to heel spurs. 


The pain this condition causes forces an individual to 
attempt walking on his or her toes or ball of the foot to 
avoid pressure on the heel spur. This can lead to other 
compensations during walking or running that in turn 
cause additional problems to the ankle, knee, hip, or back. 
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Diagnosis 


A thorough medical history and physical exam by a 
physician is always necessary for the proper diagnosis of 
heel spurs and other foot conditions. X rays of the heel 
area are helpful, as excess bone production will be visible. 


Treatment 
Conservative 


Heel spurs and plantar fascitis are usually controlled 
with conservative treatment. Early intervention includes 
stretching the calf muscles while avoiding re-injuring the 
plantar fascia. Decreasing or changing activities, losing 
excess weight, and improving the proper fitting of shoes 
are all important measures to decrease this common 
source of foot pain. Modification of footwear includes 
shoes with a raised heel and better arch support. Shoe 
orthotics recommended by a healthcare professional are 
often very helpful in conjunction with exercises to 
increase strength of the foot muscles and arch. The 
orthotic prevents excess pronation and lengthening of the 
plantar fascia and continued tearing of this structure. To 
aid in this reduction of inflammation, applying ice for 
10-15 minutes after activities and use of anti-inflamma- 
tory medication can be helpful. Physical therapy can be 
beneficial with the use of heat modalities, such as ultra- 
sound that creates a deep heat and reduces inflammation. 
If the pain caused by inflammation is constant, keeping 
the foot raised above the heart and/or compressed by 
wrapping with an ace bandage will help. 


Corticosteroid injections are also frequently used to 
reduce pain and inflammation. Taping can help speed the 
healing process by protecting the fascia from reinjury, 
especially during stretching and walking. 


Heel surgery 


When chronic heel pain fails to respond to conserva- 
tive treatment, surgical treatment may be necessary. Heel 
surgery can provide relief of pain and restore mobility. 
The type of procedure used is based on examination and 
usually consists of releasing the excessive tightness of 
the plantar fascia, called a plantar fascia release. Depend- 
ing on the presence of excess bony build up, the proce- 
dure may or may not include removal of heel spurs. Sim- 
ilar to other surgical interventions, there are various 
modifications and surgical enhancements regarding 
surgery of the heel. 


Alternative treatment 
Acupuncture and accupressure have been used to 


address the pain of heel spurs, in addition to using fric- 
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KEY TERMS 


Calcaneous—The heel bone. 


Genu valgus—Deformity in which the legs are 
curved inward so that the knees are close together, 
nearly or actually knocking as a person walks with 
ankles widely apart of each other. 


Plantar fascia—A tough fibrous band of tissue sur- 
rounding the muscles of the sole of the foot. Also 
called plantar aponeurosis. 


Pronation—The lowering or descending of the 
inner edge of the foot by turning the entire foot 
outwards. 


tion massage to help break up scar tissue and delay onset 
of bony formations. 


Prognosis 


Usually, heel spurs are curable with conservative 
treatment. If not, heel spurs are curable with surgery. 
About 10% of those that continue to see a physician for 
plantar fascitis have it for more than a year. If there is lim- 
ited success after approximately one year of conservative 
treatment, patients are often advised to have surgery. 


Prevention 


To prevent this condition, wearing shoes with proper 
arches and support is very important. Proper stretching is 
always a necessity, especially when there is an increase in 
activities or a change in running technique. It is not rec- 
ommended to attempt working through the pain, as this 
can change a mild case of heel spurs and plantar fascitis 
into a long lasting and painful episode of this condition. 


Resources 


BOOKS 
Perkins, Kenneth E. “Lower Extremity Orthotics in Geriatric 


Rehabilitation.” In Geriatric Physical Therapy. Ed. 
Andrew Guccione. St. Louis: Mosby Year Book Inc, 1993. 


PERIODICALS 
Feeny, Tracy. “If The Shoe Fits.” Advance Magazine for Physi- 
cal Therapists, July 1997, 7. 


ORGANIZATIONS 

American Orthopedic Foot and Ankle Society. 222 South 
Prospect, Park Ridge, IL 60068. 

American Podiatry Medical Association. 9312 Old George- 
town Road, Bethesda, MD 20814. 
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OTHER 
Roberts, Scott. “Plantar Fascitis.” Heelspurs.com. 1998. 9 Apr. 
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Jeffrey P. Larson, RPT 


| Heimlich maneuver 


Definition 


The Heimlich maneuver is an emergency procedure 
for removing a foreign object lodged in the airway that is 
preventing a person from breathing. 


Purpose 


Every year about 3,000 adults die because they acci- 
dentally inhale rather than swallow food. The food gets 
stuck and blocks their trachea, making breathing impossi- 
ble. Death follows rapidly unless the food or other foreign 
material can be displaced from the airway. This condition 
is so common it has been nicknamed the “cafe coronary.” 


In 1974 Dr. Henry Heimlich first described an emer- 
gency technique for expelling foreign material blocking 
the trachea. This technique, now called the Heimlich 
maneuver or abdominal thrusts, is simple enough that it 
can be performed immediately by anyone trained in the 
maneuver. The Heimlich maneuver is a standard part of 
all first aid courses. 


The theory behind the Heimlich maneuver is that by 
compressing the abdomen below the level of the 
diaphragm, air is forced under pressure out of the lungs 
dislodging the obstruction in the trachea and bringing the 
foreign material back up into the mouth. 


The Heimlich maneuver is used mainly when solid 
material like food, coins, vomit, or small toys are block- 
ing the airway. There has been some controversy about 
whether the Heimlich maneuver is appropriate to use 
routinely on near-drowning victims. After several stud- 
ies of the effectiveness of the Heimlich maneuver on 
reestablishing breathing in near-drowning victims, the 
American Red Cross and the American Heart Associa- 
tion both recommend that the Heimlich maneuver be 
used only as a last resort after traditional airway clear- 
ance techniques and cardiopulmonary resuscitation 
(CPR) have been tried repeatedly and failed or if it is 
clear that a solid foreign object is blocking the airway. 


Precautions 


Incorrect application of the Heimlich maneuver can 
damage the chest, ribs, and internal organs of the person 
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on whom it is performed. People may also vomit after 
being treated with the Heimlich maneuver. 


Description 


The Heimlich maneuver can be performed on all 
people. Modifications are necessary if the choking vic- 
tim is very obese, pregnant, a child, or an infant. 


Indications that a person’s airway is blocked 
include: 


¢ The person can not speak or cry out. 
¢ The person’s face turns blue from lack of oxygen. 
¢ The person desperately grabs at his or her throat. 


¢ The person has a weak cough, and labored breathing 
produces a high-pitched noise. 


e The person does all of the above, then becomes uncon- 
scious. 


Performing the Heimlich maneuver on adults 


To perform the Heimlich maneuver on a conscious 
adult, the rescuer stands behind the victim. The victim 
may either be sitting or standing. The rescuer makes a 
fist with one hand, and places it, thumb toward the vic- 
tim, below the rib cage and above the waist. The rescuer 
encircles the victim’s waist, placing his other hand on top 
of the fist. 


In a series of 6—10 sharp and distinct thrusts upward 
and inward, the rescuer attempts to develop enough pres- 
sure to force the foreign object back up the trachea. If the 
maneuver fails, it is repeated. It is important not to give 
up if the first attempt fails. As the victim is deprived of 
oxygen, the muscles of the trachea relax slightly. 
Because of this loosening, it is possible that the foreign 
object may be expelled on a second or third attempt. 


If the victim is unconscious, the rescuer should lay 
him or her on the floor, bend the chin forward, make sure 
the tongue is not blocking the airway, and feel in the 
mouth for foreign objects, being careful not to push any 
farther into the airway. The rescuer kneels astride the vic- 
tim’s thighs and places his fists between the bottom of 
the victim’s breastbone and the navel. The rescuer then 
executes a series of 6-10 sharp compressions by pushing 
inward and upward. 


After the abdominal thrusts, the rescuer repeats the 
process of lifting the chin, moving the tongue, feeling for 
and possibly removing the foreign material. If the airway 
is not clear, the rescuer repeats the abdominal thrusts as 
often as necessary. If the foreign object has been 
removed, but the victim is not breathing, the rescuer 
starts CPR. 
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Performing the Heimlich maneuver under special 
circumstances 


OBVIOUSLY PREGNANT AND VERY OBESE PEOPLE. 
The main difference in performing the Heimlich maneu- 
ver on this group of people is in the placement of the 
fists. Instead of using abdominal thrusts, chest thrusts are 
used. The fists are placed against the middle of the 
breastbone, and the motion of the chest thrust is in and 
downward, rather than upward. If the victim is uncon- 
scious, the chest thrusts are similar to those used in CPR. 


CHILDREN. The technique in children over one year 
of age is the same as in adults, except that the amount of 
force used is less than that used with adults in order to 
avoid damaging the child’s ribs, breastbone, and internal 
organs. 


INFANTS UNDER ONE YEAR OLD. The rescuer sits 
down and lays the infant along his or her forearm with 
the infant’s face pointed toward the floor. The rescuer’s 
hand supports the infant’s head, and his or her forearm 
rests on his or her own thigh for additional support. 
Using the heel of the other hand, the rescuer administers 
four or five rapid blows to the infant’s back between the 
shoulder blades. 


After administering the back blows, the rescuer 
sandwiches the infant between his or her arms, and turns 
the infant over so that the infant is lying face up support- 
ed by the opposite arm. Using the free hand, the rescuer 
places the index and middle finger on the center of the 
breastbone and makes four sharp chest thrusts. This 
series of back blows and chest thrusts is alternated until 
the foreign object is expelled. 


SELF-ADMINISTRATION OF THE HEIMLICH MANEU- 
VER. To apply the Heimlich maneuver to oneself, one 
should make a fist with one hand and place it in the mid- 
dle of the body at a spot above the navel and below the 
breastbone, then grasp the fist with the other hand and 
push sharply inward and upward. If this fails, the victim 
should press the upper abdomen over the back of a chair, 
edge of a table, porch railing or something similar, and 
thrust up and inward until the object is dislodged. 


Preparation 


Any lay person can be trained to perform the Heim- 
lich maneuver. Knowing how may save someone’s life. 
Before doing the maneuver, it is important to determine 
if the airway is completely blocked. If the person chok- 
ing can talk or cry, Heimlich maneuver is not appropri- 
ate. If the airway is not completely blocked, the choking 
victim should be allowed to try to cough up the foreign 
object on his or her own. 
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Object 
dislodged 


with fist 


The Heimlich maneuver 


To perform the Heimlich maneuver on a conscious adult (as 
illustrated above), the rescuer stands behind the victim and 
encircles his waist. The rescuer makes a fist with one hand 
and places the other hand on top, positioned below the rib 
cage and above the waist. The rescuer then applies pres- 
sure by a series of upward and inward thrusts to force the 
foreign object back up the victim’s trachea. ///ustration by 
Electronic Illustrators Group.) 


Aftercare 


Many people vomit after being treated with the 
Heimlich maneuver. Depending on the length and severi- 
ty of the choking episode, the choking victim may need 
to be taken to a hospital emergency room. 


Risks 


Incorrectly applied, the Heimlich maneuver can 
break bones or damage internal organs. In infants, the 
rescuer should never attempt to sweep the baby’s mouth 
without looking to remove foreign material. This is likely 
to push the material farther down the trachea. 
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Heliobacteriosis 


KEY TERMS 


Diaphragm—The thin layer of muscle that sepa- 
rates the chest cavity containing the lungs and 
heart from the abdominal cavity containing the 
intestines and digestive organs. 


Trachea—The windpipe. A tube extending from 
below the voice box into the chest where it splits 
into two branches, the bronchi, that lead to each 
lung. 


Normal results 


In many cases the foreign material is dislodged from 
the throat, and the choking victim suffers no permanent 
effects of the episode. If the foreign material is not 
removed, the person dies from lack of oxygen. 


Resources 


BOOKS 
“Heimlich Maneuver.” In Everything You Need to Know About 


Medical Treatments. Springhouse, PA: Springhouse Corp., 
1996. 


PERIODICALS 


Dworkin, Gerald “The Heimlich Maneuver Controversy in 
Near-Drowning Resuscitation.” Parks and Recreation 32, 
no. 11 (Nov. 1997): 16. 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


Tish Davidson 


Heliobacter pylori infection see 
Heliobacteriosis 


i Heliobacteriosis 


Definition 


Helicobacteriosis refers to infection of the gastroin- 
testinal tract with the bacteria, Helicobacter pylori (H. 
pylori). While there are other rarer strains of Helicobac- 
ter species that can infect humans, only H. pylori has 
been convincingly shown to be a cause of disease in 
humans. The organism was first documented to cause 
injury to the stomach in 1983, by two researchers in Aus- 
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tralia, who ingested the organism to prove their theory. 
Since then, H. pylori has been shown to be the main 
cause of ulcer disease, and has revolutionized the treat- 
ment of peptic ulcer disease. It is also believed to be 
linked to various cancers of the stomach. 


Description 


H. pylori is a gram-negative, spiral-shaped organ- 
ism, that contains flagella (tail-like structures) and other 
properties. In addition to flagella, which help the organ- 
ism to move around in the liquid mucous layer of the 
stomach, H. pylori also produces an enzyme called ure- 
ase, that protects it from gastric acid present in the stom- 
ach. As the production of this enzyme is relatively unusu- 
al, new diagnostic tests have enabled rapid identification 
of the bacteria. 


H. pylori also produces two other chemicals: a cyto- 
toxin called vacA, and a protein known as cagA. Patients 
with ulcer disease are more likely to produce the cytotox- 
in (vacA). The cagA protein not only occurs frequently 
in ulcer disease but also in cancer. It is still not known 
how these substances enable H. pylori to cause disease. 


Causes and symptoms 


Infection with H. pylori is largely dependent on two 
factors; age and income status. The bacteria is acquired 
mainly in childhood, especially in areas of poor hygiene 
or overcrowding. H. pylori is two to three times more 
prevalent in developing, non-industrialized countries. In 
the United States for example, the organism is believed 
to be present in about one third of the population. 


The exact way in which H. pylori gets passed from 
one individual to another is uncertain, but person to per- 
son transmission is most likely. In most cases, children 
are felt to be the source of spread. Reinfection of those 
who have been cured has been documented, especially in 
areas of overcrowding. 


The bacteria is well adapted to survival within the 
stomach. Not only does it survive there for years, but 
once infection begins, a form of chronic inflammation 
(chronic gastritis) always develops. In most individu- 
als, initial infection causes little or no symptoms; how- 
ever, some individuals such as the original researchers 
who ingested the bacteria, wind up with abdominal 
pain and nausea. 


In about 15% of infected persons, ulcer disease 
develops either in the stomach or duodenum. Why some 
develop ulcer disease and others do not, remains unclear. 
Ulcer symptoms are characterized by upper abdominal 
pain that is typically of a burning or “gnawing” type, and 
usually is rapidly relieved by antacids or food. 
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Acid secretion increases in most patients with duode- 
nal ulcers. This increase returns to normal once H. pylori is 
eliminated. It is now known that elimination of the bacteria 
will substantially decrease the risk of recurrent bouts of 
ulcer disease in the vast majority (85% or so) of patients. 


In the last decade it has been shown that H. pylori is 
not only the prime cause of ulcer disease of the stomach 
and duodenum, but is also strongly associated with various 
tumors of the stomach. Bacterial infection is nine times 
more common in patients with cancer of the stomach, and 
seven times more common in those with lymphoma of the 
stomach (tumor of the lymphatic tissue), called a MALT 
tumor. It is believed that the prolonged inflammation leads 
to changes in cell growth and tumors. Eliminating H. 
pylori can lead to regression of some tumors. 


In addition to the above damage caused by H. pylori, 
some individuals lose normal gastric function, such as 
the ability to absorb vitamin B.. 


Diagnosis 


There are basically two types of tests to identify 
infection: one group is “invasive” in that it involves the 
use of an endoscopy to obtain biopsy specimens for eval- 
uation, while the other “noninvasive” methods depend on 
blood or breath samples. Invasive tests can be less accu- 
rate because of technical limitations: the biopsy may 
miss the area where the bacteria hides. 


Invasive studies make use of tissue obtained by endo- 
scopic biopsy to identify the organism. The bacteria can be 
searched for in pieces of biopsy tissue or grown (cultured) 
from the specimen. However, H. pylori is not easy to cul- 
ture. Another method uses the bacteria’s production of the 
enzyme urease. Biopsy specimens are placed on a card that 
changes color if urease is present. Results are often avail- 
able within a few minutes, but can take up to 24 hours. 


Noninvasive tests are of two types: blood tests and 
breath test. Blood tests measure antibodies to make a 
diagnosis accurately within minutes. This can be done 
immediately in the doctor’s office. In addition, antibody 
levels can be measured several months after treatment, to 
see if H. pylori has been eradicated. 


The breath test uses radioactive or non-radioactive 
forms of a compound called urea, which the patient drinks. 
The method that uses a radioactive form urea is easier to 
perform, as the equipment is commonly available in x-ray 
departments. Radiation exposure is less than that of a 
chest x ray. The test that uses non-radioactive urea is safer 
for children. The breath test is the best way to be sure of 
elimination of H. pylori. The test can be used within 30 
days after treatment. This is an advantage over following 
antibody levels that take six months or longer to diminish. 
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A light microscopic image of a stomach ulcer. Gastric and 
duodenal ulcers are usually caused by infection with the 
bacteria Helicobacter pylori. This bacterium is also believed 
to be a cause of various cancers of the stomach. (Photo- 
graph by J.L. Carson, Custom Medical Stock Photo. Reproduced 
by permission.) 


Treatment 


H. pylori peptic ulcers are treated with drugs to kill 
the bacteria, drugs to reduce stomach acid, and drugs to 
protect the lining of the stomach. The antibiotics most 
commonly used to kill the bacteria are: amoxicillin, clar- 
ithromycin, metronidazole, and tetracycline. Drugs used 
to reduce stomach acid may be histamine blockers or 
proton pump inhibitors. The most commonly used hista- 
mine blockers are: cimetidine, famotidine, nizatidine, 
and ranitidine. The most commonly used proton pump 
inhibitors are: lansoprazole and omeprazole. The drug 
bismuth subsalicylate (a component of Pepto-Bismol) is 
used to protect the stomach lining. 


The most common drug treatment is a two-week 
course of treatment called triple therapy. This treatment 
regimen involves taking two antibiotics to kill the bacte- 
ria and either an acid reducer or a stomach-lining shield. 
This therapy has been shown to kill the bacteria, reduce 
ulcer symptoms, and prevent ulcer recurrence in over 
90% of patients. 


The main drawback of triple therapy is that some 
patients find it difficult to follow because it often 
requires taking as many as 20 pills a day. The antibiotics 
may also cause unpleasant side effects that may make 
certain patients less likely to follow the treatment proto- 
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Hellerwork 


KEY TERMS 


Antibiotic—A medication that is designed to kill 
or weaken bacteria. 


Endoscope, Endoscopy—An Endoscope as used in 
the field of Gastroenterology is a thin flexible tube 
that uses a lens or miniature camera to view vari- 
ous areas of the gastrointestinal tract. When the 
procedure is performed to examine certain organs 
such as the bile ducts or pancreas, the organs are 
not viewed directly, but rather indirectly through 
the injection of x ray. The performance of an exam 
using an endoscope is referred by the general term 
endoscopy. Diagnosis through biopsies or other 
means and therapeutic procedures can be done 
with these instruments. 


Gram-negative—Refers to the property of many 
bacteria in which they do not take or color with 
Gram’s stain, a method which is used to identify 
bacteria. Gram-positive bacteria that take up the 
stain turn purple, while Gram-negative bacteria 
which do not take up the stain turn red. 


col. These side effects include: dark stools, diarrhea, 
dizziness, headache, a metallic taste in the mouth, nau- 
sea, vomiting, and yeast infections in women. 


Prognosis 


The elimination of H. pylori and cure of ulcer dis- 
ease is now possible in more than 90% of those infected. 
The finding that most ulcers are due to an infectious 
agent has brought a dramatic change in treatment and 
outlook for those suffering from that disease. Some 
patients will wind up with repeated infection, but this is 
most common in overcrowded areas. 


Prevention 


Attempts to develop a vaccine to protect against 
infection may be worthwhile in areas where the H. pylori 
infection rate and occurrence of cancer of the stomach is 
quite high, such as in Japan. 


Resources 


BOOKS 

Atherton, John C., and Blaser, Martin J. “Helicobacter Infec- 
tions.” In Harrison’s Principles of Internal Medicine, edit- 
ed by Anthony S. Fauci, et al. New York: McGraw-Hill, 
1998, pp. 941-943. 
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Paul A. Johnson 


i Hellerwork 


Definition 


Hellerwork is a system of bodywork that combines 
deep tissue massage, body movement education, and ver- 
bal dialogue. It is designed to realign the body’s structure 
for overall health, improvement of posture, and reduction 
of physical and mental stress. 


Purpose 


Hellerwork improves posture and brings the body’s 
natural structure into proper balance and alignment. This 
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JOSEPH HELLER (1940- ) 


(AP/Wide World Photos. Reproduced by permission.) 


realignment can bring relief from general aches and 
pains; improve breathing; and relieve physical and men- 
tal stress. Hellerwork has also been used to treat such 
specific physical problems as chronic back, neck, shoul- 
der, and joint pain as well as repetitive stress injuries, 
including carpal tunnel syndrome. Hellerwork is also 
used to treat and prevent athletic injuries. 


Description 

Origins 

Joseph Heller (1940—) developed Hellerwork, a sys- 
tem of structural integration patterned after Rolfing. 
Although Heller received a degree in engineering and 
worked for NASA’s Jet Propulsion Laboratory in Pasade- 
na, CA, he became interested in humanistic psychology 
in the 1970s. He spent two years studying bioenergetics 
and Gestalt therapy as well as studying under architect 
and futurist Buckminster Fuller (1895-1983), flotation 
tank therapy developer John Lilly, family therapist Vir- 
ginia Satir, and body movement pioneer Judith Aston. 


During this period, he trained for six years with Dr. 
Ida P. Rolf (1896-1979), the founder of Rolfing, and 
became a certified Rolfer in 1972. After Heller devel- 
oped his own system of bodywork, he founded Heller- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Born in Poland, Joseph Heller attended school in 
Europe until age 16, when he immigrated to the United 
States. Living in Los Angeles, he attended the California 
Institute of Technology in Pasadena and graduated in 
1962 with a degree in engineering. He worked for 10 
years at the National Aeronautics and Space Administra- 
tion’s Jet Propulsion Laboratory (JPL) in Pasadena as an 
aerospace engineer. During his service at JPL, Heller 
became interested in humanistic psychology. After leav- 
ing JPL in 1972, he became director of Kairos, a center for 
human development in Los Angeles. He spent two years 
studying bioenergetics and gestalt. He also trained under 
Buckminster Fuller, flotation tank therapy developer John 
Lilly, self esteem trainer Virginia Satir, and body move- 
ment pioneer Judith Aston. 

He became a certified Rolfer in 1972 and spent the 
next six years studying structural integration under Rolf- 
ing founder Ida P. Rolf. He became the first president of 
the Rolf Institute in 1975. During his training with Rolf, 
Heller began developing his own system of bodywork. 
He left the institute in 1978 and moved to Northern Cali- 
fornia where he founded Hellerwork. He conducts class- 
es and continues his work today at his headquarters, 406 
Berry St., Mt. Shasta, CA 96067. 


work in 1979 and established a training facility in Mt. 
Shasta, California, where he continues his work. 


Hellerwork is based largely on the principles of 
Rolfing, in which the body’s connective tissue is manipu- 
lated or massaged to realign and balance the body’s 
structure. Because Heller believes that physical realign- 
ment is insufficient, however, he expanded his system to 
include movement education and verbal dialogue as well 
as deep tissue massage. 


Connective tissue massage 


The massage therapy aspect of Hellerwork is 
designed to release the tension that exists in the deep con- 
nective tissue, called fascia, and return it to a normal align- 
ment. The fascia is plastic and highly adaptable; it can 
tighten and harden in response to the general effects of 
gravity on the body, other ongoing physical stresses, nega- 
tive attitudes and emotions, and periodic physical traumas. 
One example of ongoing physical stress is carrying a 
briefcase, which pulls down the shoulder on one side of 
the body. Over time, the connective tissue becomes hard 
and stiff; the body becomes adapted to that position even 
when the person is not carrying a briefcase. In trying to 
adjust to the uneven weight distribution, the rest of the 
body becomes unbalanced and out of proper alignment. 
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Hellerwork 


KEY TERMS 


Bioenergetics—A system of therapy that combines 
breathing and body exercises, psychological ther- 
apy, and the free expression of emotions to release 
blocked physical and psychic energy. 


Bodywork—A term that covers a variety of thera- 
pies that include massage, realignment of the 
body, and similar techniques to treat deeply 
ingrained stresses and traumas carried in the tis- 
sues of the body. 


Chronic—A disease or condition that progresses 
slowly but persists or reoccurs over time. 


Fascia—tThe sheet of connective tissue that covers 
the body under the skin and envelops the muscles 
and various organs. 


Gestalt therapy—A form of therapy that focuses 
on helping patients reconnect with their bodies 
and their feelings directly, as contrasted with ver- 
bal intellectual analysis. 


Kinesiology—the study of the anatomy and physi- 
ology of body movement, particularly in relation 
to therapy. 


Rolfing—A deep-tissue therapy that involves 
manipulating the body’s fascia to realign and bal- 
ance the body’s structure. 


Heller believes that as people age, more of these stress 
and trauma patterns become ingrained in the connective tis- 
sue, further throwing the body out of alignment. As stress 
accumulates, the body shortens and stiffens, a process com- 
monly attributed to aging. Hellerwork seeks to recondition 
the body and make the connective tissue less rigid. 


Movement education 


The second component of Hellerwork, movement 
education, trains patients in the proper physical move- 
ments needed to keep the body balanced and correctly 
aligned. Movement education focuses on common 
actions, such as sitting, standing, and walking. Heller- 
work practitioners also teach better patterns of move- 
ment for activities that are specific to each individual, 
such as their job and favorite sports or social activities. 


Verbal dialogue 
Verbal dialogue is the third aspect of Hellerwork. It 


is designed to teach awareness of the relationships 
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among emotions, life attitudes, and the body. Hellerwork 
practitioners believe that as patients become responsible 
for their attitudes, their body movements and patterns of 
self-expression improve. Dialogue focuses on the theme 
of each session and the area of the body that is worked on 
during that session. 


Hellerwork consists of eleven 90-minute sessions 
costing about $90-100 each. The first three sessions 
focus on the surface layers of the fascia and on develop- 
mental issues of infancy and childhood. The next four 
sessions are the core sessions and work on the deep lay- 
ers and on adolescent developmental issues. The final 
four treatments are the integrative sessions, and build 
upon all the previous ones, while also looking at ques- 
tions of maturity. 


Preparations 


No advance preparations are required to begin Heller- 
work treatment. The treatment is usually done on a mas- 
sage table with the patient wearing only undergarments. 


Precautions 


Since Hellerwork involves vigorous deep tissue 
massage, it is often described as uncomfortable and 
sometimes painful, especially during the first several ses- 
sions. As it requires the use of hands, it may be a prob- 
lem for people who do not like or are afraid of being 
touched. It is not recommended as a treatment for any 
disease or a chronic inflammatory condition such as 
arthritis, and can worsen such a condition. Anyone with a 
serious medical condition, including heart disease, dia- 
betes, or respiratory problems, should consult a medical 
practitioner before undergoing Hellerwork. 


Side effects 


There are no reported serious side effects associated 
with Hellerwork when delivered by a certified practition- 
er to adults and juveniles. 


Research and general acceptance 


As most alternative or holistic treatments, there is 
little mainstream scientific research documenting the 
effectiveness of Hellerwork therapy. Since the deep tis- 
sue massage aspect of Hellerwork is similar to Rolfing, 
however, several scientific studies of Rolfing may be 
useful in evaluating Hellerwork. A 1988 study published 
in the Journal of the American Physical Therapy Associ- 
ation indicated that Rolfing stimulates the parasympa- 
thetic nervous system, which can help speed the recovery 
of damaged tissue. A 1997 article in The Journal of 
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Orthopaedic and Sports Physical Therapy reported that 
Rolfing can provide effective and sustained pain relief 
from lower back problems. 


Resources 


BOOKS 

Bradford, Nikki, ed. Alternative Healthcare. San Diego, CA: 
Thunder Bay Press, 1997. 

Claire, Thomas. Bodywork: What Type of Massage to Get and 
How to Make the Most of It. New York: William Morrow 
and Co., 1995. 

Golten, Roger. The Owner’s Guide to the Body. London: Thor- 
sons, 1999, 

Heller, Joseph. Bodywise. Berkeley, CA: Wingbow Press, 1991. 

Levine, Andrew S., and Valerie J. Levine. The Bodywork and Mas- 
sage Sourcebook. Lincolnwood, IL: Lowell House, 1999. 

Nash, Barbara. From Acupressure to Zen: An Encyclopedia of 
Natural Therapies. Alameda, CA: Hunter House, Inc., 1996. 


ORGANIZATIONS 
Hellerwork. 406 Berry St. Mt. Shasta, CA 96067. (530) 926- 
2500. <http://www.hellerwork.com>. 


Ken R. Wells 


HELLP syndrome see Preeclampsia and 
eclampsia 


Hemangiomas see Birthmarks 


i Hematocrit 


Definition 


The hematocrit measures how much space in the 
blood is occupied by red blood cells. It is useful when 
evaluating a person for anemia. 


Purpose 


Blood is made up of red and white blood cells, and 
plasma. A decrease in the number or size of red cells also 
decreases the amount of space they occupy, resulting in a 
lower hematocrit. An increase in the number or size of 
red cells increases the amount of space they occupy, 
resulting in a higher hematocrit. Thalassemia is a condi- 
tion which can cause an increased number of red blood 
cells but a decreased size and hematocrit. 


The hematocrit is usually done on a person with 
symptoms of anemia. An anemic person has fewer or 
smaller than normal red cells. A low hematocrit, combined 
with other abnormal blood tests, confirms the diagnosis. 
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KEY TERMS 


Anemia—A condition where a person has fewer 
or smaller than normal red blood cells. 


Hemoglobin—The percentage of space in blood 
occupied by red blood cells. 


Some conditions, such as polycythemia, cause an 
overproduction of red blood cells, resulting in an 
increased hematocrit. 


Transfusion decisions are based on the results of 
laboratory tests, including hematocrit. Transfusion is not 
considered if the hematocrit level is reasonable. The level 
differs for each person, depending on his or her clinical 
condition. 


Description 


Blood drawn from a fingerstick is often used for 
hematocrit testing. The blood fills a small tube, which is 
then spun in a small centrifuge. As the tube spins, the red 
blood cells go to the bottom of the tube, the white blood 
cells cover the red in a thin layer called the buffy coat, 
and the liquid plasma rises to the top. The spun tube is 
examined for the line that divides the red cells from the 
buffy coat and plasma. The height of the red cell column 
is measured as a percent of the total blood column. The 
higher the column of red cells, the higher the hematocrit. 


The hematocrit test can also be done on an automat- 
ed instrument as part of a complete blood count. It is 
also called Packed Red Cell Volume or Packed Cell Vol- 
ume, or abbreviated as Hct or Crit. The test is covered by 
insurance when medically necessary. Results are usually 
available the same or following day. 


Preparation 


To collect the blood by fingerstick, a healthcare 
worker punctures a finger with a lancet and allows the 
blood to fill a small tube held to the puncture site. 


Tests done on an automated instrument require 5—7 
mL of blood. A healthcare worker ties a tourniquet on the 
person’s upper arm, locates a vein in the inner elbow 
region, and inserts a needle into that vein. Vacuum action 
draws the blood through the needle into an attached tube. 
Collection of the sample takes only a few minutes. 


Aftercare 


Discomfort or bruising may occur at the puncture 
site or the person may feel dizzy or faint. Pressure to the 
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puncture site until the bleeding stops reduces bruising. 
Warm packs to the puncture site relieve discomfort. 


Normal results 


Normal values vary with age and sex. Adult male 
range is 42-52%, adult female 36-48%. 


Abnormal results 


Hematocrit values decrease when the size or number 
of red cells decrease. This is most common in anemia, but 
other conditions have similar effects: excessive bleeding, 
damaged cells due to a mechanical heart valve, liver dis- 
ease, and cancers affecting the bone marrow. Additional 
tests, and the person’s symptoms and medical history help 
distinguish these conditions or diagnose a specific type of 
anemia. Hematocrit values increase when the size or 
number of red cells increase, such as in polycythemia. 


Fluid volume in the blood affects the hematocrit. 
Pregnant women have extra fluid, which dilutes the 
blood, decreasing the hematocrit. Dehydration concen- 
trates the blood, increasing the hematocrit. 


Nancy J. Nordenson 


Hemiplegia see Paralysis 


i Hemochromatosis 


Definition 


Hemochromatosis is an inherited blood disorder that 
causes the body to retain excessive amounts of iron. This 
iron overload can lead to serious health consequences, 
most notably cirrhosis of the liver. 


Description 


Hemochromatosis is also known as iron overload, 
bronze diabetes, hereditary hemochromatosis and famil- 
ial hemochromatosis. The inherited disorder causes 
increased absorption of intestinal iron, well beyond that 
needed to replace the body’s loss of iron. Iron overload 
diseases afflict as many as 1.5 million persons in the 
United States. The most common of these, as well as one 
of the most common genetic disorders in the United 
States, is hereditary hemochromatosis. Men and women 
are equally affected by hemochromatosis, but women are 
diagnosed later in life because of blood loss from men- 
struation and childbirth. It most commonly appears in 
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patients between the ages of 40-60 years, since it takes 
many years for the body to accumulate excessive iron. 
Symptoms appear later in females than in males—usual- 
ly after menopause. 


Hemochromatosis causes excess iron storage in sev- 
eral organs of the body including the liver, pancreas, 
endocrine glands, heart, skin, joints, and intestinal lining. 
The buildup of iron in these organs can lead to serious 
complications, including heart failure, liver cancer, and 
cirrhosis of the liver. It is estimated that about 5% of cir- 
rhosis cases are caused by hereditary hemochromatosis. 


Idiopathic pulmonary hemosiderosis, a disorder 
afflicting children and young adults, is a similar overload 
disorder characterized by abnormal accumulation of 
hemosiderin. Hemosiderin is a protein found in most tis- 
sues, especially the liver. It is produced by digestion of 
hematin, an iron-related substance. 


Hemochromatosis is one of the most common genet- 
ic disorders in the United States. Approximately one in 
nine individuals have one abnormal hemochromatosis 
gene (11% of the population). Since everyone has two 
copies of each gene, these individuals have an abnormal 
HFE gene and a normal gene. They are called carriers. 
Between 1/200-1/400 individuals have two abnormal 
genes for hemochromatosis and no normal gene. 


With most autosomal recessive conditions, an affect- 
ed person’s parents are carriers. If more than one family 
member has the condition, they are siblings. Hemochro- 
matosis is so common, however, that families are seen in 
which both parents are affected, or one parent is affected 
and the other parent is a carrier. More than one genera- 
tion may be affected, which is not usually seen in rare 
autosomal recessive conditions. 


Causes and symptoms 


Hereditary hemochromatosis is an autosomal reces- 
sive condition. This means that individuals with 
hemochromatosis have inherited an altered (mutated) 
gene from both of their parents. Affected individuals 
have two abnormal hemochromatosis genes and no nor- 
mal hemochromatosis gene. 


The gene that causes hemochromatosis has been 
identified, and the most common abnormalities of the 
gene have been described. The gene is on chromosome 6; 
it is called HFE. Scientists have not confirmed the func- 
tion of the normal gene product; they do know that it 
interacts with the cell receptor for transferrin. Transferrin 
binds and transports iron in the blood. 


Because it is an autosomal recessive condition, sib- 
lings of individuals who have hemochromatosis are at a 
25% risk to also be affected. However, the likelihood that 
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an individual will develop symptoms depends on which 
gene mutation he or she has as well as environmental 
factors. The two most common changes in the HFE gene 
are C282Y and H63D. The age at which symptoms begin 
is variable, even within the same family. 


The symptoms of hemochromatosis include fatigue, 
weight loss, weakness, shortness of breath, heart palpi- 
tations, chronic abdominal pain, and impaired sexual 
performance. The patient may also show symptoms com- 
monly connected with heart failure, diabetes or cirrhosis 
of the liver. Changes in the pigment of the skin may 
appear, such as grayness in certain areas, or a tanned or 
yellow (jaundice) appearance. The age of onset and ini- 
tial symptoms vary. 


Idiopathic pulmonary hemosiderosis may first, and 
only, appear as paleness of the skin. Sometimes, the 
patient will experience spitting of blood from the lungs 
or bronchial tubes. 


Diagnosis 


The most common diagnostic methods for hemo- 
chromatosis are blood studies of iron, genetic blood stud- 
ies, magnetic resonance imaging (MRI), and liver 
biopsy. Blood studies of transferrin—iron saturation and 
ferritin concentration are often used to screen for iron 
overload. Ferritin is a protein that transports iron and 
liver enzymes. Additional studies are performed to con- 
firm the diagnosis. 


Blood studies used to confirm the diagnosis include 
additional iron studies and/or genetic blood studies. 
Genetic blood studies became available in the late 1990s. 
Genetic testing is a reliable method of diagnosis. How- 
ever, in the year 2001 scientists and physicians are study- 
ing how accurately having a hemochromatosis mutation 
predicts whether a person will develop symptoms. Most 
individuals affected with hemochromatosis (87%) have 
two identifiable gene mutations i.e. genetic testing will 
confirm the diagnosis in most individuals. Genetic stud- 
ies are also be used to determine whether the affected 
person’s family members are at risk for hemochromato- 
sis. The results of genetic testing are the same whether or 
not a person has developed symptoms. 


MRI scans and/or liver biopsy may be necessary to 
confirm the diagnosis. MRI studies of the liver (or other 
iron absorbing organs), with quantitative assessment of 
iron concentration, may reveal abnormal iron deposits. 
For the liver biopsy, a thin needle is inserted into the liver 
while the patient is under local anesthesia. The needle 
will extract a small amount of liver tissue, which can be 
analyzed microscopically to measure its iron content and 
other signs of hemochromatosis. Diagnosis of idiopathic 
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KEY TERMS 


Autosomal—Relating to any chromosome besides 
the X and Y sex chromosomes. Human cells con- 
tain 22 pairs of autosomes and one pair of sex 
chromosomes. 


Cirrhosis—A chronic degenerative disease of the 
liver, in which normal cells are replaced by fibrous 
tissue. Cirrhosis is a major risk factor for the later 
development of liver cancer. 


Diabetes mellitus—The clinical name for com- 
mon diabetes. It is a chronic disease characterized 
by inadequate production or use of insulin. 


Phlebotomy—tThe taking of blood from the body 
through an incision in the vein, usually in the 
treatment of disease. 


pulmonary hemosiderosis begins with blood tests and x- 
ray studies of the chest. 


Treatment 


Patients who show signs of iron overload will often 
be treated with phlebotomy. Phlebotomy is a procedure 
that involves drawing blood from the patient, just like 
blood donation. Its purpose as a treatment is to rid the 
body of excess iron storage. Patients may need these pro- 
cedures one or two times a week for a year or more. Less 
frequent phlebotomy may be continued in subsequent 
years to keep excess iron from accumulating. Patients 
who cannot tolerate phlebotomy due to other medical 
problems can be treated with Desferal (desferrioxamine). 
Diet restrictions may also be prescribed to limit the 
amount of iron ingested. Complications from hemochro- 
matosis, such as cirrhosis or diabetes, may also require 
treatment. Treatment for idiopathic pulmonary hemo- 
siderosis is based on symptoms. 


Diet restrictions may help lower the amount of iron 
in the body, but do not prevent or treat hemochromatosis. 
Individuals who are affected or who know they have two 
C282Y and/or H63D genes may reduce iron intake by 
avoiding iron and mineral supplements, excess vitamin 
C, and uncooked seafood. If a patient is symptomatic, 
he/she may be advised to abstain from drinking alcohol. 


Prognosis 


With early detection and treatment, the prognosis is 
usually good. All potential symptoms are prevented if iron 
levels are kept within the normal range, which is possible if 
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the diagnosis is made before an individual is symptomatic. 
If a patient is symptomatic but treated successfully before 
he/she develops liver cirrhosis, the patient’s life expectancy 
is near normal. However, if left untreated, complications 
may arise which can be fatal. These include liver cancer, 
liver cirrhosis, diabetes mellitus, congestive heart failure, 
and difficulty depleting iron overload through phlebotomy. 
Liver biopsy can be helpful in determining prognosis of 
more severely affected individuals. Genetic testing may also 
be helpful, as variable severity has been noted in patients 
who have two C282Y genes compared to patients with two 
H63D genes or one of each. Men are two times more likely 
than women to develop severe complications. The progno- 
sis for patients with idiopathic pulmonary hemosiderosis is 
fair, depending on detection and complications. 


Prevention 


Screening for hemochromatosis is cost effective, par- 
ticularly for certain groups of people. Relatives of patients 
with hemochromatosis—including children, siblings, and 
parents—should be tested by the most appropriate method. 
The best screening method may be iron and ferritin studies 
or genetic testing. If the affected person’s diagnosis has 
been confirmed by genetic testing, relatives may have 
genetic testing to determine whether or not they have the 
genetic changes present in the affected individual. Many 
medical groups oppose genetic testing of children. Relatives 
who are affected but do not have symptoms can reduce iron 
intake and/or begin phlebotomy prior to the onset of symp- 
toms, possibly preventing ever becoming symptomatic. 


In the winter of 2000, population screening for heredi- 
tary hemochromatosis is being widely debated. Many doc- 
tors and scientists want population screening because 
hemochromatosis is easily and cheaply treated, and quite 
common. Arguments against treatment include the range of 
symptoms seen (and not seen) with certain gene mutations, 
and the risk of discrimination in health and life insurance. 
Whether or not population screening becomes favored by a 
majority, the publicity is beneficial. Hemochromatisis is a 
common, easily and effectively treated condition. However, 
diagnosis may be difficult because the presenting symp- 
toms are the same as those seen with many other medical 
problems. The screening debate has the positive effect of 
increasing awareness and suspicion of hemochromatisis. 
Increased knowledge leads to earlier diagnosis and treat- 
ment of symptomatic individuals, and increased testing of 
their asymptomatic at-risk relatives. 


Resources 


BOOKS 

Barton, James C., and Corwin Q. Edwards, eds. Hemochro- 
matosis: Genetics, Pathophysiology, Diagnosis and Treat- 
ment. Cambridge: Cambridge University Press, 2000. 
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Crawford, Roberta. The Iron Elephant. Glyndon, MD: Vida 
Publishing, 1995. 


PERIODICALS 

“Tron Overload, Public Health and Genetics.” Annals of Inter- 
nal Medicine Supplement 129(Dec. 1998). <http://www. 
acponline.org/journals/annals/01dec98/supptoc.htm>. 

Motulsky, A.G., and E. Beutler. “Population Screening for 
Hemochromatosis.” Annual Review of Public Health 21 
(2000): 65-79. 

Wolfe, Yun Lee. “Case of the Ceaselss Fatigue.” Prevention 
Magazine (July 1997): 88. 


ORGANIZATIONS 

American Hemochromatosis Society, Inc. 777 E. Atlantic Ave., 
PMB Z-363, Delray Beach, FL 33483-5352. (561) 266- 
9037 or (888) 655-IRON (4766). ahs@emi.net. <http:// 
www.americanhs.org>. 

American Liver Foundation. 75 Maiden Lane, Suite 603, New 
York, NY 10038. (800) 465-4837 or (888) 443-7222. 
<http://www.liverfoundation.org>. 

Hemochromatosis Foundation, Inc. PO Box 8569, Albany, NY 
12208-0569. (518) 489-0972. s.kleiner@shiva.hunter. 
cuny.edu. <http://www.hemochromatosis.org>. 

Iron Disorders Institute, Inc. PO Box 3021, Greenville, SC 
29602. (864) 241-0111. irondis@aol.com. <http://www. 
irondisorders.org>. 

Tron Overload Diseases Association, Inc. 433 Westwind Dr., 
North Palm Beach, FL 33408. (561) 840-8512. iod@iron 
overload.org. 


OTHER 

“Hemochromatosis.” GeneClinics. <http://www.geneclinics. 
org/profiles/hemochromatosis/>. 

Hemochromatosis Information Sheet. National Institute of Dia- 
betes & Digestive & Kidney Diseases (NIDDK) <http:// 
www.niddk.nih.gov/health/digest/pubs/hemochrom/hemo 
chromatosis.htm>. 

Hereditary Hemochromatosis. Lecture by Richard Fass, MD, 
hematologist, Advanced Oncology Associates, given April 
25, 1999. <http://www.advancedoncology.org/listen.htm>. 
in Real Audio. 


Michelle Q. Bosworth, MS, CGC 


Hemodialysis see Dialysis, kidney 


i Hemoglobin electrophoresis 


Definition 


Hemoglobin electrophoresis (also called Hgb elec- 
trophoresis), is a test that measures the different types of 
hemoglobin in the blood. The method used is called elec- 
trophoresis, a process that causes movement of particles 
in an electric field, resulting in formation of “bands” that 
separate toward one end or the other in the field. 
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Purpose 


Hgb electrophoresis is performed when a disorder 
associated with abnormal hemoglobin (hemoglobinopa- 
thy) is suspected. The test is used primarily to diagnose 
diseases involving these abnormal forms of hemoglobin, 
such as sickle cell anemia and thalassemia. 


Precautions 


Blood transfusions within the previous 12 weeks 
may alter test results. 


Description 


Hemoglobin (Hgb) is comprised of many different 
types, the most common being A,, A,, F, S, and C. 


Hgb A, is the major component of hemoglobin in the 
normal red blood cell. Hgb A, is a minor component of 
normal hemoglobin, comprising approximately 2-3% of 
the total. 


Hgb F is the major hemoglobin component in the 
fetus, but usually exists only in minimal quantities in the 
normal adult. Levels of Hgb F greater than 2% in patients 
over three years of age are considered abnormal. 


Hgb S is an abnormal form of hemoglobin associat- 
ed with the disease of sickle cell anemia, which occurs 
predominantly in African-Americans. A distinguishing 
characteristic of sickle cell disease is the crescent- 
shaped red blood cell. Because the survival rate of this 
type of cell is limited, patients with sickle cell disease 
also have anemia. 


Hgb C is another hemoglobin variant found in 
African Americans. Red blood cells containing Hgb C 
have a decreased life span and are more readily 
destroyed than normal red blood cells, resulting in mild 
to severe hemolytic anemia. 


Each of the major hemoglobin types has an electri- 
cal charge of a different degree, so the most useful 
method for separating and measuring normal and abnor- 
mal hemoglobins is electrophoresis. This process 
involves subjecting hemoglobin components from dis- 
solved red blood cells to an electric field. The compo- 
nents then move away from each other at different rates, 
and when separated form a series of distinctly pigmented 
bands. The bands are then compared with those of a nor- 
mal sample. Each band can be further assessed as a per- 
centage of the total hemoglobin, thus indicating the 
severity of any abnormality. 


Preparation 


This test requires a blood sample. No special prepa- 
ration is needed before the test. 
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KEY TERMS 


Hemoglobin C disease—A disease of abnormal 
hemoglobin, occurring in 2-3% of African-Ameri- 
cans. Only those who have two genes for the dis- 
ease develop anemia, which varies in severity. 
Symptoms include episodes of abdominal and 
joint pain, an enlarged spleen and mild jaundice. 


Hemoglobin H disease—A thalassemia-like syn- 
drome causing moderate anemia and red blood 
cell abnormalities. 


Heterozygous—Two different genes controlling a 
specified inherited trait. 


Homozygous—ldentical genes controlling a spec- 
ified inherited trait. 


Thalassemias—The name for a group of inherited 
disorders resulting from an imbalance in the pro- 
duction of one of the four chains of amino acids 
that make up hemoglobin. Thalassemias are catego- 
rized according to the amino acid chain affected. 
The two main types are alpha-thalassemia and beta- 
thalassemia. The disorders are further characterized 
by the presence of one defective gene (thalassemia 
minor) or two defective genes (thalassemia major). 
Symptoms vary, but include anemia, jaundice, skin 
ulcers, gallstones, and an enlarged spleen. 


Risks 


Risks for this test are minimal, but may include 
slight bleeding from the blood-drawing site, fainting or 
feeling lightheaded after venipuncture, or hematoma 
(blood accumulating under the puncture site). 


Normal results 
Normal reference values can vary by laboratory, but 
are generally within the following ranges. 
Adults: 
¢ Hgb A,: 95-98% 
¢ Hgb A,: 2-3% 
¢ Hgb F: 0.8-2.0% 
¢ Hgb S: 0% 
¢ Hgb C: 0%. 
Child (Hgb F): 
¢ 6 months: 8% 
e greater than 6 months: 1-2% 
e newborn (Hgb F): 50-80% 
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Abnormal results 


Abnormal reference values can vary by laboratory, 
but when they appear within these ranges, results are 
usually associated with the conditions that follow in 
parentheses. 


Hgb A;: 
e 4-5.8% (&beta;-thalassemia minor) 
e under 2% (Hgb H disease) 
Hgb F: 
e 2-5% (&beta;-thalassemia minor) 
e 10-90% (&beta;-thalassemia major) 


e 5-35% (Heterozygous hereditary persistence of fetal 
hemoglobin, or HPFH) 


e 100% (Homozygous HPFH) 

e 15% (Homozygous Hgb S) 
Homozygous Hgb S: 

e 70—98% (Sickle cell disease). 
Homozygous Hgb C: 

* 90-98 %(Hgb C disease) 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


Hemoglobin F test see Fetal hemoglobin test 


l Hemoglobin test 


Definition 


Hemoglobin is a protein inside red blood cells that car- 
ries oxygen throughout the body. A hemoglobin test reveals 
how much hemoglobin is in a person’s blood, helping to 
diagnose and monitor anemia and polycythemia vera. 


Purpose 
A hemoglobin test is done when a person is ill or 


during a general physical examination. Good health 
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requires an adequate amount of hemoglobin. The amount 
of oxygen in the body tissues depends on how much 
hemoglobin is in the red cells. Without enough hemoglo- 
bin, the tissues lack oxygen and the heart and lungs must 
work harder to try to compensate. 


If the test indicates a “less than” or “greater than” 
normal amount of hemoglobin, the cause of the decrease 
or increase must be discovered. A low hemoglobin usual- 
ly means the person has anemia. Anemia results from 
conditions that decrease the number or size of red cells, 
such as excessive bleeding, a dietary deficiency, destruc- 
tion of cells because of a transfusion reaction or mechan- 
ical heart valve, or an abnormally formed hemoglobin. 


A high hemoglobin may be caused by polycythemia 
vera, a disease in which too many red blood cells are made. 


Hemoglobin levels also help determine if a person 
needs a blood transfusion. Usually a person’s hemoglobin 
must be below 8 gm/dl before a transfusion is considered. 


Description 


Hemoglobin is made of heme, an iron compound, 
and globin, a protein. The iron gives blood its red color. 
Hemoglobin tests make use of this red color. A chemical 
is added to a sample of blood to make the red blood cells 
burst. When they burst, the red cells release hemoglobin 
into the surrounding fluid, coloring it clear red. By mea- 
suring the color using an instrument called a spectropho- 
tometer, the amount of hemoglobin is determined. 


Hemoglobin is often ordered as part of a complete 
blood count (CBC), a test that includes other blood cell 
measurements. 


Some people inherit hemoglobin with an abnormal 
structure. These abnormal hemoglobins cause diseases, 
such as sickle cell or Hemoglobin C disease. Special 
tests, using a process called hemoglobin electrophore- 
sis, identify abnormal hemoglobins. 


Preparation 


This test requires 5 mL of blood. A healthcare work- 
er ties a tourniquet on the person’s upper arm, locates a 
vein in the inner elbow region, and inserts a needle into 
that vein. Vacuum action draws the blood through the 
needle into an attached tube. Collection of the sample 
takes only a few minutes. 


The person should avoid smoking before this test as 
smoking can increase hemoglobin levels. 


Aftercare 


Discomfort or bruising may occur at the puncture 
site or the person may feel dizzy or faint. Pressure to the 
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KEY TERMS 


Anemia—A condition characterized by a decrease 
in the size or number of red blood cells. 


Hemoglobin—A protein inside red blood cells 
that carries oxygen to body tissues. 


Polycythemia vera—A disease in which the bone 
marrow makes too many red blood cells. 


puncture site until the bleeding stops reduces bruising. 
Warm packs to the puncture site relieve discomfort. 


Normal results 


Normal values vary with age and sex. Women generally 
have lower hemoglobin values than men. Men have 
14.0-18.0 g/dL, while women have levels of 12.0-16.0 g/dL. 


Abnormal results 


A low hemoglobin usually indicates the person has 
anemia. Further tests are done to discover the cause and 
type of anemia. Dangerously low hemoglobin levels put 
a person at risk of a heart attack, congestive heart fail- 
ure, or stroke. 


A high hemoglobin indicates the body is making too 
many red cells. Further tests are done to see if this is 
caused by polycythemia vera, or as a reaction to illness, 
high altitudes, heart failure, or lung disease. 


Fluid volume in the blood affects hemoglobin val- 
ues. Pregnant women and people with cirrhosis have 
extra fluid, which dilutes the blood, decreasing the 
hemoglobin. Dehydration concentrates the blood, 
increasing the hemoglobin. 


Resources 


PERIODICALS 
Hsia, Connie C. W. “Respiratory Function of Hemoglobin.” New 
England Journal of Medicine 338 (Jan. 1998): 239-247. 


Nancy J. Nordenson 


i Hemoglobinopathies 


Definition 


Hemoglobinopathies are genetic (inherited) disor- 
ders of hemoglobin, the oxygen-carrying protein of the 
red blood cells. 
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Description 


The hemoglobin molecule is composed of four sepa- 
rate polypeptide chains of amino acids, two alpha chains 
and two beta chains, as well as four iron-bearing heme 
groups that bind oxygen. The alpha chains are coded for by 
two similar genes on chromosome 16; the beta chains by a 
single gene on chromosome 11. Mutations and deletions in 
these genes cause one of the many hemoglobinopathies. 


In general, hemoglobinopathies are divided into 
those in which the gene abnormality results in a qualita- 
tive change in the hemoglobin molecule and those in 
which the change is quantitative. Sickle cell anemia 
(sickle cell disease) is the prime example of the former, 
and the group of disorders known as the thalassemias 
constitute the latter. It has been estimated that one third 
of a million people worldwide are seriously affected by 
one of these genetic disorders. 


Causes and symptoms 


Sickle cell anemia (SSA), an autosomal recessive 
disorder more common in the Black population, is 
caused by a single mutation in the gene that codes for the 
beta polypeptide. Approximately 1/400 to 1/600 African- 
Americans are born with the disorder, and, one in ten is a 
carrier of one copy of the mutation. In certain parts of the 
African continent, the prevalence of the disease reaches 
one in fifty individuals. 


The sickle cell mutation results in the substitution of 
the amnio acid, valine, for glutamic acid in the sixth 
position of the beta polypeptide. In turn, this alters the 
conformation of the hemoglobin molecule and causes the 
red blood cells to assume a characteristic sickle shape 
under certain conditions. These sickle-shaped cells, no 
longer able to pass smoothly through small capillaries, 
can block the flow of blood. This obstruction results in 
symptoms including growth retardation, severe pain 
crises, tissue and organ damage, splenomegaly, and 
strokes. Individuals with SSA are anemic and prone to 
infections, particularly pneumonia, a significant cause 
of death in this group. Some or all of these symptoms 
are found in individuals who have the sickle mutation in 
both copies of their beta-globin gene. Persons with one 
abnormal gene and one normal gene are said to be carri- 
ers of the sickle cell trait. Carriers are unaffected because 
of the remaining normal copy of the gene. 


The thalassemias are a diverse group of disorders 
characterized by the fact that the causative mutations 
result in a decrease in the amount of normal hemoglobin. 
Thalassemias are common in Mediterranean populations 
as well as in Africa, India, the Mideast, and Southeast 
Asia. The two main types of thalassemias are alpha-tha- 
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KEY TERMS 


Autosomal recessive—A pattern of inheritance in 
which both copies of an autosomal gene must be 
abnormal for a genetic condition or disease to 
occur. An autosomal gene is a gene that is located 
on one of the autosomes or non-sex chromo- 
somes. When both parents have one abnormal 
copy of the same gene, they have a 25% chance 
with each pregnancy that their offspring will have 
the disorder. 


Splenomegaly—Enlargement of the spleen. 


lassemia due to mutations in the alpha polypeptide and 
beta-thalassemia resulting from beta chain mutations. 


Since individuals possess a total of four genes for 
the alpha polypeptide (two genes on each of their two 
chromosomes 16), disease severity depends on how 
many of the four genes are abnormal. A defect in one or 
two of the genes has no clinical effect. Abnormalities of 
three results in a mild to moderately severe anemia 
(hemoglobin H disease) and splenomegaly. Loss of func- 
tion of all four genes usually causes such severe oxygen 
deprivation that the affected fetus does not survive. A 
massive accumulation of fluid in the fetus (hydrops fetal- 
is) results in stillbirth or neonatal death. 


Beta thalassemias can range from mild and clinical- 
ly insignificant (beta thalassemia minor) to severe and 
life-threatening (beta thalassemia major, also known as 
Cooley’s anemia), depending on the exact nature of the 
gene mutation and whether one or both copies of the beta 
gene are affected. While the milder forms may only 
cause slight anemia, the more severe types result in 
growth retardation, skeletal changes, splenomegaly, vul- 
nerability to infections, and death as early as the first 
decade of life. 


Diagnosis 


Many countries, including the United States, have 
made concerted efforts to screen for sickle cell anemia at 
birth because of the potential for beginning early treat- 
ment and counseling parents about their carrier status. 
Diagnosis is traditionally made by blood tests including 
hemoglobin electrophoresis. Similar tests are used to 
determine whether an individual is a sickle cell or tha- 
lassemia carrier. In certain populations with a high preva- 
lence of one of the mutations, carrier testing is common. 
If both members of a couple are carriers of one of these 
conditions, it is possible through prenatal genetic testing 
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to determine if the fetus will be affected, although the 
severity of the disease cannot always be predicted. 


Treatment 


Treatment of SSA has improved greatly in recent 
years with a resulting increase in life expectancy. The 
use of prophylactic (preventative) antibiotic therapy 
has been particularly successful. Other treatments 
include fluid therapy to prevent dehydration, oxygen 
supplementation, pain relievers, blood transfusions, 
and several different types of medications. Recent 
interest has focused on bone marrow transplantation 
and future directions include the possibility of gene 
replacement therapy. 


Since the clinically important thalassemias are char- 
acterized by severe anemia, the traditional treatment has 
been blood transfusion, but the multiple transfusions 
needed to sustain life lead to an iron overload throughout 
the tissues of the body and eventual destruction of the 
heart and other organs. For this reason, transfusion thera- 
py must also include infusions of medications such as 
deferoxamine (desferroxamine) to rid the body of excess 
iron. As with sickle cell anemia, bone marrow therapy 
has been successful in some cases. 


Prognosis 


Hemoglobinopathies are life-long disorders. The 
prognosis depends upon the exact nature of the mutation, 
the availability of effective treatment, as well as the indi- 
vidual’s compliance with therapies. 


Prevention 


Because the hemoglobinopathies are inherited dis- 
eases, primary prevention involves carriers making 
reproductive decisions to prevent passage of the abnor- 
mal gene to their offspring. At present, most prevention 
is targeted toward the symptoms using treatments such as 
those described above. 


Resources 


BOOKS 

Behrman, Richard E. et al. Nelson Textbook of Pediatrics. 16th 
ed. Philadelphia, W. B. Saunders, 2000. 

Jorde, Lynn B. et al. Medical Genetics. 2nd ed. New York: 
Mosby, 1999. 


PERIODICALS 

Olivieri, Nancy F. “The beta-Thalassemias.” The New England 
Journal of Medicine July 1999, 341(2):99-109. 

Epstein, Franklin H.”Pathogenesis and Treatment of Sickle 
Cell Disease.” The New England Journal of Medicine 
September 1997, 337(11):762-769. 
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ORGANIZATIONS 

American Sickle Cell Anemia Association. <http://www.ascaa. 
org>. 

Sickle Cell Disease Association of American, Inc. <http:// 
sicklecelldisease.org>. 

The Sickle Cell Information Center. htt:://www.emory.edu. PO 
Box 109, Grady Memorial Hospital, 80 Bulter Street, SE, 
Atlanta, GA 30303, 404-616- 3572. 


Sallie Freeman, PhD 


I Hemolytic anemia 


Definition 


Red blood cells have a normal life span of approxi- 
mately 90-120 days, at which time the old cells are 
destroyed and replaced by the body’s natural processes. 
Hemolytic anemia is a disorder in which the red blood 
cells are destroyed prematurely. The cells are broken down 
at a faster rate than the bone marrow can produce new 
cells. Hemoglobin, the component of red blood cells that 
carries oxygen, is released when these cells are destroyed. 


Description 


As a group, anemias (conditions in which the num- 
ber of red blood cells or the amount of hemoglobin in 
them is below normal) are the most common blood disor- 
ders. Hemolytic anemias, which result from the 
increased destruction of red blood cells, are less common 
than anemias caused by excessive blood loss or by 
decreased hemoglobin or red cell production. 


Since a number of factors can increase red blood cell 
destruction, hemolytic anemias are generally identified 
by the disorder that brings about the premature destruc- 
tion. Those disorders are classified as either inherited or 
acquired. Inherited hemolytic anemias are caused by 
inborn defects in components of the red blood cells—the 
cell membrane, the enzymes, or the hemoglobin. 
Acquired hemolytic anemias are those that result from 
various other causes. With this type, red cells are pro- 
duced normally, but are prematurely destroyed because 
of damage that occurs to them in the circulation. 


Causes and symptoms 


Inherited hemolytic anemias involve conditions that 
interfere with normal red blood cell production. Disor- 
ders that affect the red blood cell membrane include 
hereditary spherocytosis, in which the normally disk- 
shaped red cells become spherical, and hereditary ellip- 
tocytosis, in which the cells are oval, rather than disk- 
shaped. Other hereditary conditions that cause hemolytic 
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anemia include disorders of the hemoglobin, such as 
sickle cell anemia and thalassemia, and red blood cell 
enzyme deficiencies, such as G6PD deficiency. 


The causes of acquired hemolytic anemias vary, but 
the most common are responses to certain medications 
and infections. Medications may cause the body to devel- 
op antibodies that bind to the red blood cells and cause 
their destruction in the spleen. Immune hemolytic anemia 
most commonly involves antibodies that react against the 
red blood cells at body temperature (warm—antibody 
hemolytic anemia), which can cause premature destruc- 
tion of the cells. About 20% of hemolytic anemias caused 
by warm antibodies come from diseases such as lympho- 
cytic leukemia, 10% from an autoimmune disease, and 
others are drug-induced. Cold-antibody hemolytic anemia 
is a condition in which the antibodies react with the red 
blood cells at a temperature below that of normal body 
temperature. Red blood cells can also receive mechanical 
damage as they circulate through the blood vessels. 
Aneurysms, artificial heart valves, or very high blood 
pressure can cause the red cells to break up and release 
their contents. In addition, hemolytic anemia may be 
caused by a condition called hypersplenism, in which a 
large, overactive spleen rapidly destroys red blood cells. 


Major symptoms of hemolytic anemias are similar 
to those for all anemias, including shortness of breath; 
noticeable increase in heart rate, especially with exertion; 
fatigue; pale appearance; and dark urine. A yellow tint, 
or jaundice, may be seen in the skin or eyes of hemolytic 
anemia patients. Examination may also show an enlarged 
spleen. A more emergent symptom of hemolytic anemia 
is pain in the upper abdomen. Severe anemia is indicated 
if there are signs of heart failure or an enlarged liver. 


Diagnosis 

In order to differentiate hemolytic anemia from oth- 
ers, physicians will examine the blood for the number of 
young red blood cells, since the number of young cells is 
increased in hemolytic anemia. The physician will also 
examine the abdominal area to check for spleen or liver 
enlargement. If the physician knows the duration of 
hemolysis, it may also help differentiate between types of 
anemia. There are a number of other indications that can 
be obtained from blood samples that will help a physician 
screen for hemolytic anemia. An antiglobulin (Coomb’s) 
test may be performed as the initial screening exam after 
determining hemolysis. In the case of immune hemolytic 
anemia, a direct Coomb’s test is almost always positive. 


Treatment 


Treatment will depend on the cause of the anemia, and 
may involve treatment of the underlying cause. If the 
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Hemolytic anemia 


KEY TERMS 


Antibody—Antibodies are parts of the immune 
system which counteract or eliminate foreign sub- 
stances or antigens. 


Erythrocyte—The name for red blood cells or red 
blood corpuscles. These components of the blood 
are responsible for carrying oxygen to tissues and 
removing carbon dioxide from tissues. 


Hemolysis—The process of breaking down of red 
blood cells. As the cells are destroyed, hemoglo- 
bin, the component of red blood cells which car- 
ries the oxygen, is liberated. 


Thalassemia—One of a group of inherited blood 
disorders characterized by a defect in the metabo- 
lism of hemoglobin, or the portion of the red 
blood cells that transports oxygen throughout the 
blood stream. 


hemolytic anemia was brought on by hereditary spherocyto- 
sis, the spleen may be removed. Corticosteroid medications, 
or adrenal steroids, may be effective, especially in hemolyt- 
ic anemia due to antibodies. If the cause of the disorder is a 
medication, the medication should be stopped. When ane- 
mia is severe in conditions such as sickle cell anemia and 
thalassemia, blood transfusions may be indicated. 


Prognosis 


Hemolytic anemias are seldom fatal. However, if left 
untreated, hemolytic anemia can lead to heart failure or 
liver complications. 


Prevention 


Hemolytic anemia due to inherited disorders can not 
be prevented. Acquired hemolytic anemia may be pre- 
vented if the underlying disorder is managed properly. 


Resources 


ORGANIZATIONS 

American Autoimmune Related Diseases Association, Inc. 
Focus: A quarterly newsletter of the AARDA. Detroit, MI. 
(313) 371-8600. <http://www.aarda.org>. 

The American Society of Hematology. 1200 19th Street NW, 
Suite 300, Washington, DC 20036-2422. (202) 857-1118. 
<http://www.hematology.org>. 

National Heart, Lung and Blood Institute. PO Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhlbi.nih.gov>. 


Teresa Norris, RN 
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l Hemolytic-uremic syndrome 


Definition 


Hemolytic-uremic syndrome (HUS) is a rare condi- 
tion that affects mostly children under the age of 10, but 
also may affect the elderly as well as persons with other 
illnesses. HUS, which most commonly develops after a 
severe bowel infection with certain toxic strains of a bac- 
teria, is characterized by destruction of red blood cells, 
damage to the lining of blood vessel walls, and in severe 
cases, kidney failure. 


Description 


Most cases of HUS occur after an infection in the 
digestive system that has been caused by toxin-produc- 
ing strains of the bacterium Escherichia coli. About 
75% of HUS cases in the United States are caused by the 
strain referred to as E. coli O157:H7, which is found in 
the intestinal tract of cattle,while the remaining cases 
are caused by non-O157 strains. Some children infected 
with E. coli O157:H7 will develop HUS. HUS also can 
follow respiratory infection episodes in young children. 
In the United States, there are about 20,000 infections 
and 250 deaths annually that are caused by E. coli 
0157:H7. HUS has also been known to occur in persons 
using drugs such as oral contraceptives, immunosup- 
pressors, and antineoplastics, and in women during the 
postpartum period. 


E. coli. O0157:H7, first identified in 1982, and isolat- 
ed with increasing frequency since then, is found in cont- 
aminated foods such as meat, dairy products, and juices. 
Infection with E. coli. 0157:H7 causes severe gastroen- 
teritis, which can include abdominal pain, vomiting, and 
bloody diarrhea. For most children, the vomiting and 
diarrhea stop within two to three days. However, about 5 
to 10% of the children will develop HUS and will 
become pale, tired, and irritable. Toxins produced by the 
bacteria enter the blood stream, where they destroy red 
blood cells and platelets, which contribute to the clotting 
of blood. The damaged red blood cells and platelets clog 
tiny blood vessels in the kidneys, or form lesions to occur 
in the kidneys, making it difficult for the kidneys to 
remove wastes and extra fluid from the body, resulting in 
hypertension, fluid accumulation, and reduced produc- 
tion of urine. 


Causes and symptoms 


The most common way an E. coli O157:H7 infec- 
tion is contracted is through the consumption of under- 
cooked ground beef (e.g., eating hamburgers that are 
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still pink inside). Healthy cattle carry Æ. coli within their 
intestines. During the slaughtering process, the meat can 
become contaminated with the EF. coli from the 
intestines. When contaminated beef is ground up, the E. 
coli are spread throughout the meat. Additional ways to 
contract an E. coli infection include drinking contami- 
nated water and unpasteurized milk and juices, eating 
contaminated fruits and vegetables, and working with 
cattle. The infection is also easily transmitted from an 
infected person to others in settings such as day care 
centers and nursing homes when improper sanitary prac- 
tices are used. 


Symptoms of an E. coli O157:H7 infection start about 
seven days after infection with the bacteria. The first 
symptom is sudden onset of severe abdominal cramps. 
After a few hours, watery diarrhea starts, causing loss of 
fluids and electrolytes (dehydration), which causes the 
person to feel tired and ill. The watery diarrhea lasts for 
about a day, and then changes to bright red bloody stools, 
as the infection causes sores to form in the intestines. The 
bloody diarrhea lasts for two to five days, with as many as 
ten bowel movements a day. Additional symptoms may 
include nausea and vomiting, without a fever, or with 
only a mild fever. After about five to ten days, HUS can 
develop, which is characterized by paleness, irritability, 
and fatigue, as well as reduced urine production. 


Diagnosis 


The diagnosis of an EF. coli infection is made through 
a stool culture. The culture must be taken within the first 
48 hours after the start of the bloody diarrhea. If a positive 
culture is obtained, the patient should be monitored for the 
development of HUS, with treatment initiated as required. 


Children should not go to day care until they have had 
two negative stool cultures. Older people in nursing homes 
should stay in bed until two stool cultures are negative. 


Treatment 


Treatment of HUS is supportive, with particular 
attention to management of fluids and electrolytes. Treat- 
ment generally is provided in a hospital setting. Blood 
transfusions may be required. In about 50% of the cases, 
short term replacement of kidney function is required in 
the form of dialysis. Most patients will recover kidney 
function and be able to discontinue dialysis. 


Some studies have shown that the use of antibiotics 
and antimotility agents during an E. coli infection may 
worsen the course of the infection and should be avoided. 
However, other studies have been less definitive. Physi- 
cians should stay informed so that clinical practices 
matches medical advances on this aspect of treatment. 
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KEY TERMS 


antineoplastics—an agent that inhibits or prevents 
the development, maturation, and proliferation of 
malignant cells. 


gastroenteritis—an acute inflammation of the lin- 
ing of the stomach and intestines, characterized by 
nausea, diarrhea, abdominal pain and weakness, 
which has various causes, including food poisoning 
due to infection with such organisms as Escherichia 
coli, Staphylococcus aureusand Salmonellaspecies, 
consumption of irritating food or drink, or psycho- 
logical factors such as anger, stress and fear. 


Alternative treatment 


Persons with HUS must be under the care of health 
care professionals skilled in the treatment of HUS. 


Prognosis 


Ninety percent of children with HUS who receive 
careful supportive care survive the initial acute stages of 
the condition, with most having no long-term effects. 
However, between 10 and 30 percent of the survivors 
will have kidney damage that will lead to kidney failure 
immediately or within several years. These children with 
kidney failure require on-going dialysis to remove wastes 
and extra fluids from their bodies, or may require a kid- 
ney transplant. 


Prevention 


Prevention of HUS caused by ingestion of foods 
contaminated with E. coli O157:H7 and other toxin-pro- 
ducing bacteria is accomplished through practicing 
hygienic food preparation techniques, including ade- 
quate handwashing, cooking of meat thoroughly, defrost- 
ing meats safely, vigorous washing of fruits and vegeta- 
bles, and handling leftovers properly. Irradiation of meat 
has been approved by the United States Food and Drug 
Administration and the United States Department of 
Agriculture in order to decrease bacterial contamination 
of consumer meat supplies. 


Resources 


PERIODICALS 

Koutkia, Polyxeni, Mylonakis, Eleftherios, and Flanigan, Tim- 
othy. Enterohemorrhagic Escherichia coli: An Emerging 
Pathogen.” American Family Physician 56, no. 3 (Septem- 
ber 1, 1997): 853-858. 
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American Family Physician. Fact Sheet: Escherichia coli 
0157:H7. “American Family Physician,’ 56, no. 3 (Sep- 
tember 1, 1997): 859-861. 
<http://www.aafp.org/afp/970901 ap/970901c.html>. 


OTHER 

Hemolytic Uremic Syndrome Videotape. Lois Joy Galler Foun- 
dation for Hemolytic Uremic Syndrome, Inc., 1995. 

National Kidney and Urologic Diseases Information Clearing- 
house. Fact Sheet: Hemolytic Uremic Syndrome.“ NIH 
Publication No. 99-4570, <http://www.niddk.nih.gov/ 
health/kidney/summary/hus/>., March 2000. 


Judith Sims 


i Hemophilia 


Definition 


Hemophilia is a genetic disorder—usually inherit- 
ed—of the mechanism of blood clotting. Depending on 
the degree of the disorder present in an individual, excess 
bleeding may occur only after specific, predictable 
events (such as surgery, dental procedures, or injury), or 
occur spontaneously, with no known initiating event. 


Description 


The normal mechanism for blood clotting is a 
complex series of events involving the interaction of 
the injured blood vessel, blood cells (called platelets), 
and over 20 different proteins which also circulate in 
the blood. 


When a blood vessel is injured in a way that causes 
bleeding, platelets collect over the injured area, and form 
a temporary plug to prevent further bleeding. This tem- 
porary plug, however, is too disorganized to serve as a 
long-term solution, so a series of chemical events occur, 
resulting in the formation of a more reliable plug. The 
final plug involves tightly woven fibers of a material 
called fibrin. The production of fibrin requires the inter- 
action of several chemicals, in particular a series of pro- 
teins called clotting factors. At least thirteen different 
clotting factors have been identified. 


The clotting cascade, as it is usually called, is the 
series of events required to form the final fibrin clot. The 
cascade uses a technique called amplification to rapidly 
produce the proper sized fibrin clot from the small num- 
ber of molecules initially activated by the injury. 


In hemophilia, certain clotting factors are either 
decreased in quantity, absent, or improperly formed. 
Because the clotting cascade uses amplification to rapid- 
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ly plug up a bleeding area, absence or inactivity of just 
one clotting factor can greatly increase bleeding time. 


Hemophilia A is the most common type of bleeding 
disorder and involves decreased activity of factor VIII. 
There are three levels of factor VIII deficiency: severe, 
moderate, and mild. This classification is based on the 
percentage of normal factor VIII activity present: 


e Individuals with less than 1% of normal factor VIII 
activity level have severe hemophilia. Half of all people 
with hemophilia A fall into this category. Such individ- 
uals frequently experience spontaneous bleeding, most 
frequently into their joints, skin, and muscles. Surgery 
or trauma can result in life-threatening hemorrhage, 
and must be carefully managed. 


e Individuals with 1-5% of normal factor VIII activity 
level have moderate hemophilia, and are at risk for 
heavy bleeding after seemingly minor traumatic injury. 


e Individuals with 5—40% of normal factor VIII activity 
level have mild hemophilia, and must prepare carefully 
for any surgery or dental procedures. 


Individuals with hemophilia B have symptoms very 
similar to those of hemophilia A, but the deficient factor 
is factor IX. This type of hemophilia is also known as 
Christmas disease. 


Hemophilia C is very rare, and much more mild than 
hemophilia A or B; it involves factor XI. 


Hemophilia A affects between one in 5,000 to one in 
10,000 males in most populations. 


One recent study estimated the prevalence of hemo- 
philia was 13.4 cases per 100,000 U.S. males (10.5 hemo- 
philia A and 2.9 hemophilia B). By race/ethnicity, the preva- 
lence was 13.2 cases/100,000 among white, 11.0 among 
African-American, and 11.5 among Hispanic males. 


Causes and symptoms 


Hemophilia A and B are both caused by a genetic 
defect present on the X chromosome. (Hemophilia C is 
inherited in a different fashion.) About 70% of all people 
with hemophilia A or B inherited the disease. The other 
30% develop from a spontaneous genetic mutation. 


The following concepts are important to understand- 
ing the inheritance of these diseases. All humans have 
two chromosomes determining their gender: females 
have XX, males have XY. Because the trait is carried 
only on the X chromosome, it is called “sex-linked.” The 
chromosome’s flawed unit is referred to as the gene. 


Both factors VIII and IX are produced by a genetic 
defect of the X chromosome, so hemophilia A and B are 
both sex-linked diseases. Because a female child always 
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Hemophilia A and B are both caused by a genetic defect present on the X chromosome. Approximately 70% of people with 
hemophilia A or B inherited the disease, while the remaining 30% have hemophilia due to a spontaneous genetic mutation. 


(lllustration by Electronic Illustrators Group.) 


receives two X chromosomes, she nearly always will 
receive at least one normal X chromosome. Therefore, 
even if she receives one flawed X chromosome, she will 
still be capable of producing a sufficient quantity of fac- 
tors VIII and IX to avoid the symptoms of hemophilia. 
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Such a person who has one flawed chromosome, but 
does not actually suffer from the disease, is called a carri- 
er. She carries the flaw that causes hemophilia and can 
pass it on to her offspring. If, however, she has a son who 
receives her flawed X chromosome, he will be unable to 
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produce the right quantity of factors VIII or IX, and he 
will suffer some degree of hemophilia. (Males inherit 
one X and one Y chromosome, and therefore have only 
one X chromosome.) 


In rare cases, a hemophiliac father and a carrier 
mother can pass on the right combination of parental 
chromosomes to result in a hemophiliac female child. 
This situation, however, is rare. The vast majority of peo- 
ple with either hemophilia A or B are male. 


About 30% of all people with hemophilia A or B are 
the first member of their family to ever have the disease. 
These individuals have had the unfortunate occurrence of 
a spontaneous mutation; meaning that in their early 
development, some random genetic accident befell their 
X chromosome, resulting in the defect causing hemo- 
philia A or B. Once such a spontaneous genetic mutation 
takes place, offspring of the affected person can inherit 
the newly-created, flawed chromosome. 


In the case of severe hemophilia, the first bleeding 
event usually occurs prior to eighteen months of age. 
In some babies, hemophilia is suspected immediately, 
when a routine circumcision (removal of the foreskin 
of the penis) results in unusually heavy bleeding. Tod- 
dlers are at particular risk, because they fall frequently, 
and may bleed into the soft tissue of their arms and 
legs. These small bleeds result in bruising and notice- 
able lumps, but don’t usually need treatment. As a 
child becomes more active, bleeding may occur into 
the muscles; a much more painful and debilitating 
problem. These muscle bleeds result in pain and pres- 
sure on the nerves in the area of the bleed. Damage to 
nerves can cause numbness and decreased ability to 
use the injured limb. 


Some of the most problematic and frequent bleeds 
occur into the joints, particularly into the knees and 
elbows. Repeated bleeding into joints can result in scar- 
ring within the joints and permanent deformities. Indi- 
viduals may develop arthritis in joints that have suffered 
continued irritation from the presence of blood. Mouth 
injuries can result in compression of the airway, and, 
therefore, can be life-threatening. A blow to the head, 
which might be totally insignificant in a normal individ- 
ual, can result in bleeding into the skull and brain. 
Because the skull has no room for expansion, the hemo- 
philiac individual is at risk for brain damage due to 
blood taking up space and exerting pressure on the deli- 
cate brain tissue. 


People with hemophilia are at very high risk of hem- 
orrhage (severe, heavy, uncontrollable bleeding) from 
injuries such as motor vehicle accidents and also from 
surgery. 
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Some other rare clotting disorders such as Von 
Willebrand disease present similar symptoms but are 
not usually called hemophilia. 


Diagnosis 


Various tests are available to measure, under very 
carefully controlled conditions, the length of time it takes 
to produce certain components of the final fibrin clot. 
Tests called assays can also determine the percentage of 
factors VIII and IX present compared to normal percent- 
ages. This information can help in demonstrating the 
type of hemophilia present, as well as the severity. 


Individuals with a family history of hemophilia may 
benefit from genetic counseling before deciding to have a 
baby. Families with a positive history of hemophilia can 
also have tests done during a pregnancy to determine 
whether the fetus is a hemophiliac. The test called chorion- 
ic villous sampling examines proteins for the defects that 
lead to hemophilia. This test, which is associated with a 1% 
risk of miscarriage, can be performed at 10-14 weeks. 
The test called amniocentesis examines the DNA of fetal 
cells shed into the amniotic fluid for genetic mutations. 
Amniocentesis, which is associated with a one in 200 risk 
of miscarriage, is performed at 15—18 weeks gestation. 


Treatment 


The most important thing that individuals with 
hemophilia can do to prevent complications of this dis- 
ease is to avoid injury. Those individuals who require 
dental work or any surgery may need to be pre-treated 
with an infusion of factor VIII to avoid hemorrhage. 
Also, hemophiliacs should be vaccinated against hepati- 
tis. Medications or drugs that promote bleeding, such as 
aspirin, should be avoided. 


Various types of factors VIII and IX are available to 
replace a patient’s missing factors. These are adminis- 
tered intravenously (directly into the patient’s veins by 
needle). These factor preparations may be obtained from 
a single donor, by pooling the donations of as many as 
thousands of donors, or by laboratory creation through 
highly advanced genetic techniques. 


The frequency of treatment with factors depends on 
the severity of the individual patient’s disease. Patients 
with relatively mild disease will only require treatment in 
the event of injury, or to prepare for scheduled surgical or 
dental procedures. Patients with more severe disease will 
require regular treatment to avoid spontaneous bleeding. 


While appropriate treatment of hemophilia can both 
decrease suffering and be life-saving, complications asso- 
ciated with treatment can also be quite serious. About 
20% of all patients with hemophilia A begin to produce 
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chemicals in their bodies which rapidly destroy infused 
factor VIII. The presence of such a chemical may greatly 
hamper efforts to prevent or stop a major hemorrhage. 


Individuals who receive factor prepared from pooled 
donor blood are at risk for serious infections that may be 
passed through blood. Hepatitis, a severe and potentially 
fatal viral liver infection, may be contracted from pooled 
factor preparations. Recently, a good deal of concern has 
been raised about the possibility of hemophiliacs con- 
tracting a fatal slow virus infection of the brain 
(Creutzfeldt-Jakob disease) from blood products. 
Unfortunately, pooled factor preparations in the early 
1980s were contaminated with human immunodeficien- 
cy virus (HIV), the virus which causes AIDS. A large 
number of hemophiliacs were infected with HIV and 
some statistics show that HIV is still the leading cause of 
death among hemophiliacs. Currently, careful methods of 
donor testing, as well as methods of inactivating viruses 
present in donated blood, have greatly lowered this risk. 


The most exciting new treatments currently being 
researched involve efforts to transfer new genes to hemo- 
philiacs. These new genes would have the ability to pro- 
duce the missing factors. As yet, these techniques are not 
being performed on humans, but there is great hope that 
eventually this type of gene therapy will be available. 


Prognosis 


Prognosis is very difficult to generalize. Because 
there are so many variations in the severity of hemophil- 
ia, and because much of what befalls a hemophiliac 
patient will depend on issues such as physical activity 
level and accidental injuries, statistics on prognosis are 
not generally available. 


Resources 


BOOKS 

Genetics and Public Health in the 21st Century: Using Genetic 
Information to Improve Health and Prevent Disease, edit- 
ed by Muin J. Khoury, Wylie Burke, and Elizabeth J. 
Thomson. New York: Oxford University Press, 2000. 

Hemophilia, edited by C.D. Forbes, L.M. Aledort, and R. Mad- 
hok. New York: Chapman & Hall, 1997. 

Resnick, Susan. Blood Saga: Hemophilia, AIDS, and the Sur- 
vival of a Community. Berkeley: University of California 
Press, 1999. 


PERIODICALS 

Soucie, J.M., et al. “Hemophilia Surveillance System Project 
Investigators: Occurrence of Hemophilia in the United 
States.” American Journal of Hematology 59(1998): 288+. 

Stephenson, J. “New Therapies Show Promise for Patients with 
Leukemia, Hemophilia, and Heart Disease.” JAMA 
285(January 1, 2001): 153+. 
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KEY TERMS 


Amplification—A process by which something is 
made larger. In clotting, only a very few chemicals 
are released by the initial injury; they result in a 
cascade of chemical reactions which produces 
increasingly larger quantities of different chemi- 
cals, resulting in an appropriately-sized, strong 
fibrin clot. 


Factors—Coagulation factors are substances in the 
blood, such as proteins and minerals, that are nec- 
essary for clotting. Each clotting substance is des- 
ignated with roman numerals | through XIII. 


Fibrin—The final substance created through the 
clotting cascade, which provides a strong, reliable 
plug to prevent further bleeding from the initial 
injury. 

Hemorrhage—Very severe, massive bleeding 
that is difficult to control. Hemorrhage can occur 
in hemophiliacs after what would be a relatively 
minor injury to a person with normal clotting 
factors. 


Mutation—A permanent change in the genetic 
material that may alter a trait or characteristic of 
an individual, or manifest as disease, and can be 
transmitted to offspring. 


Platelets—Small disc-shaped structures that circu- 
late in the blood stream and participate in blood 
clotting. 


Trauma—lInjury. 


ORGANIZATIONS 

National Hemophilia Foundation. 116 West 32nd St., 11th 
Floor, New York, NY 10001. (800) 42-HANDI. <http:// 
www.info@hemophilia.org>. 

National Organization for Rare Disorders (NORD). PO Box 
8923, New Fairfield, CT 06812-8923. (203) 746-6518 or 
(800) 999-6673. Fax: (203) 746-6481. <http://www.rare 
diseases.org>. 


ORGANIZATIONS 

National Hemophilia Foundation. 116 West 32nd St., 11th 
Floor, New York, NY 10001. (800) 42-HANDI. <http:// 
www.info@hemophilia.org>. 

National Organization for Rare Disorders (NORD). PO Box 
8923, New Fairfield, CT 06812-8923. (203) 746-6518 or 
(800) 999-6673. Fax: (203) 746-6481. <http://www.rare 
diseases.org>. 


OTHER 
March of Dimes. <www.modimes.org>. 
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National Organization for Rare Disorders. <www.rarediseases. 
org>. 


Jennifer F. Wilson, MS 


Hemophilus ducreyi infection see Chancroid 


i Hemophilus infections 


Definition 


Hemophilus infections, most of which are due to 
Haemophilus influenzae infections, are a group of conta- 
gious diseases that are caused by a gram-negative bac- 
terium, and affect only humans. Some hemophilus infec- 
tions are potentially fatal. 


Description 


H. influenzae is a common organism worldwide; it 
has been found in the nasal secretions of as many as 90% 
of healthy individuals in the general population. Hemo- 
philus infections are characterized by acute inflammation 
with a discharge (exudate). They may affect almost any 
organ system, but are most common in the respiratory 
tract. The organism can be transmitted by person-to-per- 
son contact, or by contact with nasal discharges and other 
body fluids. Hemophilus infections in the United States 
are most likely to spread in the late winter or early spring. 


The primary factor influencing the rate of infection 
is age; children between the ages of six months and four 
years are most vulnerable to H. influenzae. In previous 
years, about 50% of children would acquire a hemo- 
philus infection before reaching one year of age; almost 
all children would develop one before age three. These 
figures are declining, however, as a result of the increas- 
ing use of hemophilus vaccines for children. 


Adults are also susceptible to hemophilus diseases. 
H. influenzaepneumonia is a common nosocomial infec- 
tion (illnesses contracted in hospitals). The rate of hemo- 
philus infections in the adult population has increased 
over the past 40 years. The reasons for this change are 
unclear, but some researchers speculate that the overuse 
of antibiotics has led to the development of drug-resis- 
tant strains of H. influenzae. The risk factors for hemo- 
philus infections among adults include: 


e smoking 
e alcoholism 
e chronic lung disease 


e old age 
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e living in a city or institutional housing with a large 
group of people 


e poor nutrition and hygiene 


¢ HIV infection, or other immune system disorder 


Causes and symptoms 


Hemophilus infections are primarily caused by 
Haemophilus influenzae, a gram-negative bacterium that 
is capable of spreading from the nasal tissues and upper 
airway, where it is usually found, to the chest, throat, or 
middle ear. The organism sometimes invades localized 
areas of tissue, producing meningitis, infectious arthri- 
tis, conjunctivitis, cellulitis, epiglottitis, or inflamma- 
tion of the membrane surrounding the heart. The most 
serious infections are caused by a strain called H. 
influenzae b (Hib). Before routine vaccination, Hib was 
the most common cause of bacterial meningitis, and 
responsible for most of the cases of acquired mental 
retardation in the United States. 


Hemophilus infections in children 


BACTERIAL SEPSIS INTHE NEWBORN. Bacterial sep- 
sis (sepsis is the presence of illness-causing microorgan- 
isms, or their poisons, in the blood) is a potentially fatal 
illness in newborn infants. The child may acquire the dis- 
ease organism as it passes through the mother’s birth 
canal, or from the hospital environment. H. influenzae 
can also produce inflammations of the eye (conjunctivi- 
tis) in newborn children. The signs of sepsis may include 
fever, crankiness, feeding problems, breathing difficul- 
ties, pale or mottled skin, or drowsiness. Premature birth 
is the most significant risk factor for hemophilus infec- 
tions in newborns. 


EPIGLOTTITIS. Epiglottitis is a potentially fatal 
hemophilus infection. Although children are more likely 
to develop epiglottitis, it can occur in adults as well. 
When the epiglottis (a piece of cartilage behind the 
tongue which protects the opening to the windpipe by 
opening and closing) is infected, it can swell to the point 
where it blocks the windpipe. The symptoms of epiglotti- 
tis include a sudden high fever, drooling, the feeling of an 
object stuck in the throat, and stridor. The epiglottis will 
look swollen and bright red if the doctor examines the 
patient’s throat with a laryngoscope (a viewing device). 


MENINGITIS. Meningitis caused by Hib is most 
common in children between nine months and four years 
of age. The child usually develops upper respiratory 
symptoms followed by fever, loss of appetite, vomiting, 
headache, and a stiff or sore neck or back. In severe 
cases, the child may have convulsions or go into shock 
or coma. 
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OTHER INFECTIONS. Hib is the second most com- 
mon cause of middle ear infection and sinusitis in chil- 
dren. The symptoms of sinusitis include fever, pain, bad 
breath, and coughing. Children may also develop infec- 
tious arthritis from Hib. The joints most frequently 
affected are the large weight-bearing joints. 


Hemophilus infections in adults 


PNEUMONIA. Hib pneumonia is the most common 
hemophilus infection in adults. The symptoms include 
empyema (sputum containing pus), and fever. The 
hemophilus organism can usually be identified from spu- 
tum samples. Hib pneumonia is increasingly common in 
the elderly. 


MENINGITIS. Meningitis caused by Hib can develop 
in adults as a complication of an ear infection or sinusi- 
tis. The symptoms are similar to those in children but are 
usually less severe in adults. 


Diagnosis 


The diagnosis is usually based on a combination of 
the patient’s symptoms and the results of blood counts, 
cultures, or antigen detection tests. 


Laboratory tests 


Laboratory tests can be used to confirm the diagnosis 
of hemophilus infections. The bacterium can be grown on 
chocolate agar, or identified by blood cultures or Gram 
stain of body fluids. Antigen detection tests can be used to 
identify hemophilus infections in children. These tests 
include latex agglutination and electrophoresis. 


Other laboratory findings that are associated with 
hemophilus infections include anemia (low red blood 
cell count), and a drop in the number of white blood cells 
in children with severe infections. Adults often show an 
abnormally high level of white blood cells; cell counts of 
15,000-30,000/mm?’ are not unusual. 


Treatment 


Because some hemophilus infections are potentially 
fatal, treatment is started without waiting for the results 
of laboratory tests. 


Medications 


Hemophilus infections are treated with antibiotics. 
Patients who are severely ill are given ampicillin or a 
third-generation cephalosporin, such as cefotaxime or 
ceftriaxone, intravenously. Patients with milder infec- 
tions are given oral antibiotics, including amoxicillin, 
cefaclor, erythromycin, or trimethoprim-sulfamethoxa- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


zole. Patients who are allergic to penicillin are usually 
given cefaclor or trimethoprim-sulfamethoxazole. 


Patients with Hib strains that are resistant to ampi- 
cillin may be given chloramphenicol. Chloramphenicol 
is not a first-choice drug because of its side effects, 
including interference with bone marrow production of 
blood cells. 


The duration of antibiotic treatment depends on the 
location and severity of the hemophilus infection. Adults 
with respiratory tract infections, or Hib pneumonia, are 
usually given a 10-14 day course of antibiotics. Menin- 
gitis is usually treated for 10-14 days, but a seven-day 
course of treatment with ceftriaxone appears to be suffi- 
cient for infants and children. Ear infections are treated 
for seven to 10 days. 


Supportive care 


Patients with serious hemophilus infections require 
bed rest and a humidified environment (such as a croup 
tent) if the respiratory tract is affected. Patients with 
epiglottitis frequently require intubation (insertion of a 
breathing tube) or a tracheotomy to keep the airway open. 
Patients with inflammation of the heart membrane, pneu- 
monia, or arthritis may need surgical treatment to drain 
infected fluid from the chest cavity or inflamed joints. 


Supportive care also includes monitoring of blood 
cell counts for patients using chloramphenicol, ampi- 
cillin, or other drugs that may affect production of blood 
cells by the bone marrow. 


Prognosis 


The most important factors in the prognosis are the 
severity of the infection and promptness of treatment. 
Untreated hemophilus infections—particularly meningi- 
tis, sepsis, and epiglottitis—have a high mortality rate. 
Bacterial sepsis of the newborn has a mortality rate 
between 13-50%. The prognosis is usually good for 
patients with mild infections who are treated without 
delay. Children who develop Hib arthritis sometimes 
have lasting problems with joint function. 


Prevention 
Hemophilus vaccines 


There are three different vaccines for hemophilus 
infections used to immunize children in the United States: 
PRP-D, HBOC, and PRP-OMP. PRP-D is used only in 
children older than 15 months. HBOC is administered to 
infants at two, four, and six months after birth, with a 
booster dose at 15-18 months. PRP-OMP is administered 
to infants at two and four months, with the third dose at 
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KEY TERMS 


Bacterium—A microscopic one-celled organism. 
Haemophilus influenzae is a specific bacterium. 


Epiglottitis—Inflammation of the epiglottis. The 
epiglottis is a piece of cartilage behind the tongue that 
closes the opening to the windpipe when a person 
swallows. An inflamed epiglottis can swell and close 
off the windpipe, thus causing the patient to suffocate. 


Exudate—A discharge produced by the body. Some 
exudates are caused by infections. 


Gram-negative—A term that means that a bacteri- 
um will not retain the violet color when stained 
with Gram’s dye. Haemophilus influenzae is a 
gram-negative bacterium. 


Intubation—The insertion of a tube into the 
patient's airway to protect the airway from collaps- 


the child’s first birthday. All three vaccines are given by 
intramuscular injection. About 5% of children may devel- 
op fever or soreness in the area of the injection. 


Other measures 


Other preventive measures include isolating patients 
with respiratory hemophilus infections; treating appro- 
priate contacts of infected patients with rifampin; main- 
taining careful standards of cleanliness in hospitals, 
including proper disposal of soiled tissues; and washing 
hands properly. 


Resources 


BOOKS 

Abzug, Mark J. “Infectious Diseases: Bacterial, Spirochetal, 
Protozoal, Metazoal, & Mycotic.” In Handbook of Pedi- 
atrics, ed. Gerald B. Merenstein, et al. Norwalk, CT: 
Appleton & Lange, 1994. 

Apicella, Michael A., and Timothy F. Murphy. “Haemophilus, 
Infection and Immunity.” In Encyclopedia of Immunology. 
Vol. 3. Ed. Ivan M. Roitt and Peter J. Delves. London: 
Academic Press, 1992. 

Chambers, Henry F. “Infectious Diseases: Bacterial & Chlamy- 
dial.” In Current Medical Diagnosis and Treatment, 1998. 
37th ed. Ed. Stephen McPhee, et al. Stamford: Appleton 
& Lange, 1997. 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

“Hemophilus Influenzae Infection.” In Professional Guide to 
Diseases, ed. Stanley Loeb, et al. Springhouse, PA: 
Springhouse Corporation, 1991. 
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ing. Intubation is sometimes done as an emergency 
procedure for patients with epiglottitis. 


Nosocomial—Contracted in a hospital. Pneumonia 
caused by H. influenzae is an example of a nosoco- 
mial infection. 


Sepsis—Invasion of body tissues by disease organ- 
isms or their toxins. Sepsis may be either localized 
or generalized. Haemophilus influenzae can cause 
bacterial sepsis in newborns. 


Stridor—A harsh or crowing breath sound caused 
by partial blockage of the patient’s upper airway. 


Tracheotomy—An emergency procedure in which 
the surgeon cuts directly through the patient’s neck 
into the windpipe in order to keep the airway open. 


“Infectious Disease: Bacterial Diseases.” In The Merck Manual 
of Diagnosis and Therapy. 16th ed. Ed. Robert Berkow. 
Rahway, NJ: Merck Research Laboratories, 1992. 

“Infectious Diseases: Neonatal Sepsis.” In Neonatology: Man- 
agement, Procedures, On-Call Problems, Diseases and 
Drugs, ed. Tricia Lacy Gomella, et al. Norwalk, CT: 
Appleton & Lange, 1994. 

Ogle, John W. “Immunization Procedures, Vaccines, Antisera 
& Skin Tests.” In Handbook of Pediatrics, ed. Gerald B. 
Merenstein, et al. Norwalk, CT: Appleton & Lange, 1994. 


Rebecca J. Frey 


Hemophilus influenzae infections see 
Hemophilus infections 


I Hemoptysis 


Definition 

Hemoptysis is the coughing up of blood or bloody 
sputum from the lungs or airway. It may be either self- 
limiting or recurrent. Massive hemoptysis is defined as 
200-600 mL of blood coughed up within a period of 24 
hours or less. 


Description 


Hemoptysis can range from small quantities of 
bloody sputum to life-threatening amounts of blood. The 
patient may or may not have chest pain. 
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Causes and symptoms 


Hemoptysis can be caused by a range of disorders: 


e Infections. These include pneumonia; tuberculosis; 
aspergillosis; and parasitic diseases, including ascaria- 
sis, amebiasis, and paragonimiasis. 

e Tumors that erode blood vessel walls. 

¢ Drug abuse. Cocaine can cause massive hemoptysis. 

¢ Trauma. Chest injuries can cause bleeding into the lungs. 


e Vascular disorders, including aneurysms, pulmonary 
embolism, and malformations of the blood vessels. 


e Bronchitis. Its most common cause is long-term smok- 
ing. 

e Foreign object(s) in the airway. 

e Blood clotting disorders. 


e Bleeding following such surgical procedures as 
bronchial biopsies and heart catheterization. 


Diagnosis 
The diagnosis of hemoptysis is complicated by the 
number of possible causes. 


Patient history 


It is important for the doctor to distinguish between 
blood from the lungs and blood coming from the nose, 
mouth, or digestive tract. Patients may aspirate, or 
breathe, blood from the nose or stomach into their lungs 
and cough it up. They may also swallow blood from the 
chest area and then vomit. The doctor will ask about 
stomach ulcers, repeated vomiting, liver disease, alco- 
holism, smoking, tuberculosis, mitral valve disease, or 
treatment with anticoagulant medications. 


Physical examination 


The doctor will examine the patient’s nose, throat, 
mouth, and chest for bleeding from these areas and for 
signs of chest trauma. The doctor also listens to the 
patient’s breathing and heartbeat for indications of heart 
abnormalities or lung disease. 


Laboratory tests 


Laboratory tests include blood tests to rule out clot- 
ting disorders, and to look for food particles or other evi- 
dence of blood from the stomach. Sputum can be tested 
for fungi, bacteria, or parasites. 


X-ray and bronchoscopy 


Chest x-rays and bronchoscopy are the most impor- 
tant studies for evaluating hemoptysis. They are used to 
evaluate the cause, location, and extent of the bleeding. 
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KEY TERMS 


Aneurysm—A sac formed by the dilation of the 
wall of an artery, vein, or heart; it is filled with 
clotted blood or fluid. 


Angiography—A technique for imaging the blood 
vessels by injecting a substance that is opaque to x 
rays. 


Aspergillosis—A lung infection caused by the 
mold Aspergillus fumigatus. 


Intubation—The insertion of a tube into a body 
canal or hollow organ, as into the trachea or 
stomach. 


Pulmonary embolism—The blocking of an artery 
in the lung by a blood clot. 


The bronchoscope is a long, flexible tube used to identify 
tumors or remove foreign objects. 


Imaging and other tests 


Computed tomography scans (CT scans) are used 
to detect aneurysms and to confirm x-ray results. Ventila- 
tion-perfusion scanning is used to rule out pulmonary 
embolism. The doctor may also order an angiogram to 
rule out pulmonary embolism, or to locate a source of 
bleeding that could not be seen with the bronchoscope. 


In spite of the number of diagnostic tests, the cause 
of hemoptysis cannot be determined in 20-30% of cases. 


Treatment 


Massive hemoptysis is a life-threatening emergency 
that requires treatment in an intensive care unit. The 
patient will be intubated (the insertion of a tube to help 
breathing) to protect the airway, and to allow evaluation 
of the source of the bleeding. Patients with lung cancer, 
bleeding from an aneurysm (blood clot), or persistent 
traumatic bleeding require chest surgery. 


Patients with tuberculosis, aspergillosis, or bacterial 
pneumonia are given antibiotics. 


Foreign objects are removed with a bronchoscope. 


If the cause cannot be determined, the patient is 
monitored for further developments. 


Prognosis 


The prognosis depends on the underlying cause. In 
cases of massive hemoptysis, the mortality rate is about 
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Hemorrhagic fevers 


15%. The rate of bleeding, however, is not a useful pre- 
dictor of the patient’s chances for recovery. 


Resources 


BOOKS 

Idell, Steven. “Hemoptysis.” In Current Diagnosis. Vol. 9. Ed. 
Rex B. Conn, et al. Philadelphia: W. B. Saunders Co., 1997. 

“On-Call Problems: Hemoptysis.” In Surgery On Call, ed. 
Leonard G. Gomella and Alan T. Lefor. Stamford: Apple- 
ton & Lange, 1996. 

“Pulmonary Disorders: Hemoptysis.” In The Merck Manual of 
Diagnosis and Therapy. 16th ed. Ed. Robert Berkow. Rah- 
way, NJ: Merck Research Laboratories, 1992. 

Stauffer, John L. “Lung.” In Current Medical Diagnosis and 
Treatment, 1998. 37th ed. Ed. Stephen McPhee, et al. 
Stamford: Appleton & Lange, 1997. 


Rebecca J. Frey 


Hemorrhagic colitis see Escherichia coli 


Hemorrhagic fever with renal syndrome see 
Hantavirus infections 


Í Hemorrhagic fevers 


Definition 


Hemorrhagic fevers are caused by viruses that exist 
throughout the world. However, they are most common 
in tropical areas. Early symptoms, such as muscle aches 
and fever, can progress to a mild illness or to a more 
debilitating, potentially fatal disease. In severe cases, a 
prominent symptom is bleeding, or hemorrhaging, from 
orifices and internal organs. 


Description 


Although hemorrhagic fevers are regarded as emerg- 
ing diseases, they probably have existed for many years. 
This designation isn’t meant to imply that they are newly 
developing, but rather that human exposure to the 
causative viruses is increasing to the point of concern. 


These viruses are maintained in nature in insect, 
arthropod (insects, spiders and other invertebrates with 
external hard skeletons), or animal populations—so- 
called disease reservoirs. Individuals within these popula- 
tions become infected with a virus but do not die from it. 
In many cases, they don’t even develop symptoms. Then 
the viruses are transmitted from a reservoir population to 
humans by vectors—either members of the reservoir pop- 
ulation or an intervening species, such as mosquitoes. 
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Hemorrhagic fevers are generally endemic, or 
linked to specific locations. If many people reside in an 
endemic area, the number of cases may soar. For exam- 
ple, dengue fever, a type of hemorrhagic fever, affects 
approximately 100 million people annually. A large per- 
centage of those infected live in densely populated 
southeast Asia; an area in which the disease vector, a 
mosquito, thrives. Some hemorrhagic fevers are exceed- 
ingly rare, because people very infrequently encounter 
the virus. Marburg hemorrhagic fever, which has affect- 
ed fewer than 40 people since its discovery in 1967, pro- 
vides one such example. Fatality rates are also variable. 
In cases of dengue hemorrhagic fever-dengue shock 
syndrome, 1—5% of the victims perish. On the other end 
of the spectrum is Ebola, an African hemorrhagic fever, 
that kills 30-90% of those infected. 


The onset of hemorrhagic fevers may be sudden or 
gradual, but all of them are linked by the potential for 
hemorrhaging. However, not all cases progress to this 
very serious symptom. Hemorrhaging may be attribut- 
able to the destruction of blood coagulating factors or to 
increased permeability of body tissues. The severity of 
bleeding ranges from petechiae, which are pinpoint hem- 
orrhages under the skin surface, to distinct bleeding from 
body orifices such as the nose or vagina. 


Causes and symptoms 


The viruses that cause hemorrhagic fevers are found 
most commonly in tropical locations; however, some are 
found in cooler climates. Typical disease vectors include 
rodents, ticks, or mosquitoes, but person-to-person trans- 
mission in health care settings or through sexual contact 
can also occur. 


Filoviruses 


Ebola is the most famous of the Filoviridae, a virus 
family that also includes the Marburg virus. Ebola is 
endemic to Africa, particularly the Republic of the 
Congo and Sudan; the Marburg virus is found in sub- 
Saharan Africa. The natural reservoir of filoviruses is 
unknown. The incubation period, or time between infec- 
tion and appearance of symptoms, is thought to last three 
to eight days, possibly longer. 


Symptoms appear suddenly, and include severe 
headache, fever, chills, muscle aches, malaise, and 
appetite loss. These symptoms may be accompanied by 
nausea, vomiting, diarrhea, and abdominal pain. Vic- 
tims become apathetic and disoriented. Severe bleeding 
commonly occurs from the gastrointestinal tract, nose 
and throat, and vagina. Other bleeding symptoms include 
petechiae and oozing from injection sites. Ebola is fatal 
in 30-90% of cases. 
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Arenaviruses 


Viruses of the Arenaviridae family cause the Argen- 
tinian, Brazilian, Bolivian, and Venezuelan hemorrhagic 
fevers. Lassa fever, which occurs in west Africa, also aris- 
es from an arenavirus. Infected rodents, the natural reser- 
voir, shed virus particles in their urine and saliva, which 
humans may inhale or otherwise come in contact with. 


Fever, muscle aches, malaise, and appetite loss gradu- 
ally appear one to two weeks after infection with the South 
American viruses. Initial symptoms are followed by 
headache, back pain, dizziness, and gastrointestinal upset. 
The face and chest appear flushed and the gums begin to 
bleed. In about 30% of cases, the disease progresses to 
bleeding under the skin and from the mucous membranes, 
and/or to effects on the nervous system, such as delirium, 
coma, and convulsions. Untreated, South American hem- 
orrhagic fevers have a 10-30% fatality rate. 


Lassa fever also begins gradually, following an 8—14 
day incubation. Initial symptoms resemble those of the 
South American hemorrhagic fevers, followed by a sore 
throat, muscle and joint pain, severe headache, pain 
above the stomach, and a dry cough. The face and neck 
become swollen, and fluid may accumulate in the lungs. 
Bleeding occurs in 15-20% of infected individuals, 
mostly from the gums and nose. Overall, the fatality rate 
is lower than 2%, but hospitals may encounter 20% fatal- 
ity rates, treating typically the most serious of cases. 


Flaviviruses 


The Flaviviridae family includes the viruses that 
cause yellow and dengue fevers. 


Yellow fever occurs in tropical areas of the Americas 
and Africa and is transmitted from monkeys to humans by 
mosquitoes. The virus may produce a mild, possibly unno- 
ticed illness, but some individuals are suddenly stricken 
with a fever, weakness, low back pain, muscle pain, nau- 
sea, and vomiting. This phase lasts one to seven days, after 
which the symptoms recede for one to two days. Symp- 
toms then return with greater intensity, along with jaun- 
dice, delirium, seizures, stupor, and coma. Bleeding 
occurs from the mucous membranes and under the skin 
surface, and dark blood appears in stools and vomit. 


Mosquitoes also transmit the dengue virus. Dengue 
fever is endemic in southeast Asia and areas of the Amer- 
icas. Cases have also been reported in the Caribbean, 
Saudi Arabia, and northern Australia. This virus causes 
either the mild dengue fever or the more serious dengue 
hemorrhagic fever-dengue shock syndrome (DHF-DSS). 


In children, dengue fever is characterized by a sore 
throat, runny nose, slight cough, and a fever lasting for a 
week or less. Older children and adults experience more 
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KEY TERMS 


Antibody—A molecule created by the body’s 
immune system to combat a specific infectious 
agent, such as a virus or bacteria. 


Antigen—A specific feature, such as a protein, on 
an infectious agent. Antibodies use this feature as 
a means of identifying infectious intruders. 


Coagulating factors—Components within the 
blood that help form clots. 


Endemic—Referring to a specific geographic area 
in which a disease may occur. 


Hemorrhage—As a noun, this refers to the point at 
which blood is released. As a verb, this refers to 
bleeding. 


Incubation—The time period between exposure to 
an infectious agent, such as a virus or bacteria, 
and the appearance of symptoms of illness. 


Petechiae—Pinpoint hemorrhages that appear as 
reddish dots beneath the surface of the skin. 


Reservoir—A population in which a virus is main- 
tained without causing serious illness to the infect- 
ed individuals. 


Ribavirin—A drug that is used to combat viral 
infections. 


Vector—A member of the reservoir population or 
an intervening species that can transmit a virus to 
a susceptible victim. Mosquitoes are common 
vectors, as are ticks and rodents. 


severe symptoms: fever, headache, muscle and joint pain, 
loss of appetite, and a rash. The skin appears flushed, and 
intense pain occurs in the bones and limbs. After nearly a 
week, the fever subsides for one to two days before 
returning. Minor hemorrhaging, such as from the gums, 
or more serious gastrointestinal bleeding may occur. 


DHF-DSS primarily affects children younger than 
15 years. The symptoms initially resemble those of 
dengue fever in adults, without the bone and limb pain. 
As the fever begins to abate, the individual’s condition 
worsens and hemorrhaging occurs from the nose, gums, 
and injection sites. Bleeding is also seen from the gas- 
trointestinal, genitourinary, and respiratory tracts. 


Bunyaviruses 


The Bunyaviridae family includes several hundred 
viruses but only a few are responsible for hemorrhagic 
fevers in humans. 
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Hemorrhagic fevers 


Rift Valley fever is caused by the phlebovirus, found in 
sub-Saharan Africa and the Nile delta. Natural reservoirs 
are wild and domestic animals, and transmission occurs 
through contact with infected animals or through mosquito 
bites. The incubation period lasts 3—12 days. Most cases of 
Rift Valley fever are mild and may be symptomless. If 
symptoms develop, they include fever, backache, muscle 
and joint pain, and headache. Hemorrhagic symptoms 
occur rarely; while death, which occurs in fewer than 3% 
of cases, is attributable to massive liver damage. 


Crimean-Congo hemorrhagic fever is caused by 
nairovirus and occurs in central and southern Africa, 
Asia, Eurasia, and the Middle East. The virus is found in 
hares, birds, ticks, and domestic animals and may be 
transmitted by ticks or by contact with infected animals. 
The nairovirus incubation period is three to 12 days; after 
which an individual experiences fever, chills, headache, 
severe muscle pain, pain above the stomach, nausea, 
vomiting, and appetite loss. Bleeding under the skin and 
gastrointestinal and vaginal bleeding may develop in the 
most severe cases. Death rates range from 10% in south- 
ern Russia to 50% in parts of Asia. 


Hemorrhagic fever with renal (kidney) syndrome is 
caused by the hantaviruses: Hantaan, Seoul, Puumala, 
and Dobrava. Hantaan virus occurs in northern Asia, the 
Far East, and the Balkans; Seoul virus is found world- 
wide; Puumala virus is found in Scandinavia and north- 
ern Europe; while Dobrava virus occurs in the Balkans. 
Wild rodents are the natural reservoirs and transmit the 
virus via their excrement or body fluids or through direct 
contact. Initial symptoms develop within 10—40 days and 
include fever, headache, muscle pain, and dizziness. 
Other symptoms are blurry vision, abdominal and back 
pain, nausea, and vomiting. High levels of protein in the 
urine signal kidney damage; hemorrhaging may also 
occur. Death rates range from 0-10%. 


Diagnosis 


Since the hemorrhagic fevers share symptoms with 
many other diseases, positive identification of the disease 
relies on evidence of the viruses in the bloodstream— 
such as detection of antigens and antibodies—or isola- 
tion of the virus from the body. Disruptions in the nor- 
mal levels of bloodstream components may be helpful in 
determining some, but not all, hemorrhagic fevers. 


Treatment 


Lassa fever, and possibly other hemorrhagic fevers, 
respond to ribavirin, an antiviral medication. However, 
most of the hemorrhagic fever viruses can only be treated 
with supportive care. Such care centers around maintain- 
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ing correct fluid and electrolyte balances in the body and 
protecting the patient against secondary infections. 
Heparin and vitamin K administration, coagulation fac- 
tor replacement, and blood transfusions may be effective 
in lessening or stopping hemorrhage in some cases. 


Prognosis 


Recovery from some hemorrhagic fevers is more 
certain than from others. The filoviruses are among the 
most lethal; fatality rates for Ebola range from 30-90%, 
while DHF-DSS cases result in a 1-5% fatality rate. 
Whether a case occurs during an epidemic or as an isolat- 
ed case also has a bearing on the outcome. For example, 
isolated cases of yellow fever have a 5% mortality rate, 
but 20-50% of epidemic cases may be fatal. 


Permanent disability can occur with some types of 
hemorrhagic fever. About 10% of severely ill Rift Valley 
fever victims suffer retina damage and may be perma- 
nently blind, and 25% of South American hemorrhagic 
fever victims suffer potentially permanent deafness. 


Proper treatment is vital. In cases of DHF-DSS, 
fatality can be reduced from 40-50% to less than 2% 
with adequate medical care. For individuals who survive 
hemorrhagic fevers, prolonged convalescence is usually 
inevitable. However, survivors seem to gain lifelong 
immunity against the virus that made them ill. 


Prevention 


Hemorrhagic fevers can be prevented through vector 
control and personal protection measures. Attempts have 
been made in urban and settled areas to destroy mosquito 
and rodent populations. In areas where such measures are 
impossible, individuals can use insect repellents, mosqui- 
to netting, and other methods to minimize exposure. 


Vaccines have been developed against yellow fever, 
Argentinian hemorrhagic fever, and Crimean-Congo 
hemorrhagic fever. Vaccines against other hemorrhagic 
fevers are being researched. 


Resources 


BOOKS 

Garrett, Laurie. The Coming Plague: Newly Emerging Dis- 
eases in a World Out of Balance. New York: Farrar, 
Straus, and Giroux, 1994. 

Gorbach, Sherwood L., John G. Bartlett, and Neil R. Blacklow, 
eds. Chapters 266, 267, and 269 in Infectious Diseases. 
2nd ed. Philadelphia: W. B. Saunders Co., 1998. 


PERIODICALS 

Lacy, Mark D., and Raymond A. Smego. “Viral Hemorrhagic 
Fevers.” Advances in Pediatric Infectious Diseases 12 
(1997): 21. 
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Le Guenno, Bernard. “Emerging Viruses.” Scientific American 
(Oct. 1995): 56. 


Julia Barrett 


| Hemorrhoids 


Definition 


Hemorrhoids are enlarged veins in the anus or lower 
rectum. They often go unnoticed and usually clear up 
after a few days, but can cause long-lasting discomfort, 
bleeding and be excruciatingly painful. Effective medical 
treatments are available, however. 


Description 


Hemorrhoids (also called piles) can be divided into 
two kinds, internal and external. Internal hemorrhoids lie 
inside the anus or lower rectum, beneath the anal or rec- 
tal lining. External hemorrhoids lie outside the anal 
opening. Both kinds can be present at the same time. 


Hemorrhoids are a very common medical complaint. 
More than 75% of Americans have hemorrhoids at some 
point in their lives, typically after age 30. Pregnant 
women often develop hemorrhoids, but the condition 
usually clears up after childbirth. Men are more likely 
than women to suffer from hemorrhoids that require pro- 
fessional medical treatment. 


Causes and symptoms 


Precisely why hemorrhoids develop is unknown. 
Researchers have identified a number of reasons to 
explain hemorrhoidal swelling, including the simple fact 
that people’s upright posture places a lot of pressure on 
the anal and rectal veins. Aging, obesity, pregnancy, 
chronic constipation or diarrhea, excessive use of ene- 
mas or laxatives, straining during bowel movements, 
and spending too much time on the toilet are considered 
contributing factors. Heredity may also play a part in 
some cases. There is no reason to believe that hemor- 
rhoids are caused by jobs requiring, for instance, heavy 
lifting or long hours of sitting, although activities of that 
kind may make existing hemorrhoids worse. 


The commonest symptom of internal hemorrhoids is 
bright red blood in the toilet bowl or on one’s feces or 
toilet paper. When hemorrhoids remain inside the anus 
they are almost never painful, but they can prolapse (pro- 
trude outside the anus) and become irritated and sore. 
Sometimes, prolapsed hemorrhoids move back into the 
anal canal on their own or can be pushed back in, but at 
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Clinical photo of a thrombosed external hemorrhoid. (Cus- 
tom Medical Stock Photo. Reproduced by permission.) 


other times they remain permanently outside the anus 
until treated by a doctor. 


Small external hemorrhoids usually do not produce 
symptoms. Larger ones, however, can be painful and 
interfere with cleaning the anal area after a bowel move- 
ment. When, as sometimes happens, a blood clot forms 
in an external hemorrhoid (creating what is called a 
thrombosed hemorrhoid), the skin around the anus 
becomes inflamed and a very painful lump develops. On 
rare occasions the clot will begin to bleed after a few 
days and leave blood on the underwear. A thrombosed 
hemorrhoid will not cause an embolism. 


Diagnosis 

Diagnosis begins with a visual examination of the 
anus, followed by an internal examination during which 
the doctor carefully inserts a gloved and lubricated finger 
into the anus. The doctor may also use an anoscope, a 
small tube that allows him or her to see into the anal 
canal. Under some circumstances the doctor may wish to 
check for other problems by using a sigmoidoscope or 
colonoscope, a flexible instrument that allows inspection 
of the lower colon (in the case of the sigmoidoscope) or 
the entire colon (in the case of the colonoscope). 


Treatment 


Hemorrhoids can often be effectively dealt with by 
dietary and lifestyle changes. Softening the feces and 
avoiding constipation by adding fiber to one’s diet is 
important, because hard feces lead to straining during defe- 
cation. Fruit, leafy vegetables, and whole-grain breads and 
cereals are good sources of fiber, as are bulk laxatives and 
fiber supplements such as Metamucil or Citrucel. Exercis- 
ing, losing excess weight, and drinking six to eight glasses 
a day of water or another liquid (not alcohol) also helps. 
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Rubberband forceps 


Figure B 


Rubber band ligation is probably the most widely used 
treatment for internal hemorrhoids. An applicator is used to 
place one or two small rubber bands around the base of the 
hemorrhoid, cutting off its blood supply (figures A and B). 
After 3-10 days, the rubber bands and the hemorrhoid fall 
off, leaving a scab which disappears within a week or two. 
(Illustration by Electronic Illustrators Group.) 


Soap or toilet paper that is perfumed may irritate the anal 
area and should be avoided, as should excessive cleaning, 
rubbing, or wiping of that area. Reading in the bathroom is 
also considered a bad idea, because it adds to the time one 
spends on the toilet and may increase the strain placed on 
the anal and rectal veins. After each bowel movement, wip- 
ing with a moistened tissue or pad sold for that purpose 
helps lessen irritation. Hemorrhoid pain is often eased by 
sitting in a tub of warm water for about 10 or 15 minutes 
two to four times a day (sitz bath). A cool compress or ice 
pack to reduce swelling is also recommended (the ice pack 
should be wrapped in a cloth or towel to prevent direct con- 
tact with the skin). Many people find that over-the-counter 
hemorrhoid creams and foams bring relief, but these med- 
ications do not make hemorrhoids disappear. 


When painful hemorrhoids do not respond to home- 
based remedies, professional medical treatment is neces- 
sary. The choice of treatment depends on the type of 
hemorrhoid, what medical equipment is available, and 
other considerations. 


1594 


Rubber band ligation is probably the most widely 
used of the many treatments for internal hemorrhoids 
(and the least costly for the patient). This procedure is 
performed in the office of a family doctor or specialist, or 
in a hospital on an outpatient basis. An applicator is used 
to place one or two small rubber bands around the base of 
the hemorrhoid, cutting off its blood supply. After three to 
10 days the bands, the hemorrhoid falls off, leaving a sore 
that heals in a week or two. Because internal hemorrhoids 
are located in a part of the anus that does not sense pain, 
anesthetic is unnecessary and the procedure is painless in 
most cases. Although there can be minor discomfort and 
bleeding for a few days after the bands are applied, com- 
plications are rare and most people are soon able to return 
to work and other activities. If more than one hemorrhoid 
exists or if banding is not entirely effective the first time 
(as occasionally happens), the procedure may need to be 
repeated a few weeks later. After five years, 15—20% of 
patients experience a recurrence of internal hemorrhoids, 
but in most cases all that is needed is another banding. 


External hemorrhoids, and some prolapsed internal 
hemorrhoids, are removed by conventional surgery in a 
hospital. Depending on the circumstances, this requires a 
local, regional, or general anesthetic. Surgery does cause 
a fair amount of discomfort, but an overnight hospital 
stay is usually not necessary. Full healing takes two to 
four weeks, but most people are able to resume normal 
activities at the end of a week. Hemorrhoids rarely return 
after surgery. 


Alternative treatment 


Like mainstream practitioners, alternative practition- 
ers stress the importance of a high-fiber diet. To prevent 
hemorrhoids by strengthening the veins of the anus, rec- 
tum, and colon, they recommend blackberries, blueber- 
ries, cherries, vitamin C, butcher’s broom (Ruscus 
aculeatus), and flavonoids (plant pigments found in fruit 
and fruit products, tea, and soy). Herbal teas, ointments, 
and suppositories, and other kinds of herbal preparations, 
are suggested for reducing discomfort and eliminating 
hemorrhoids. In particular, pilewort (Ranunculusficaria), 
applied in an ointment or taken as a tea, can reduce the 
pain of external hemorrhoids. Acupuncture, acupres- 
sure, aromatherapy, and homeopathy are also used to 
treat hemorrhoids. 


Prognosis 


Hemorrhoids do not cause cancer and are rarely 
dangerous or life threatening. Most clear up after a few 
days without professional medical treatment. However, 
because colorectal cancer and other digestive system dis- 
eases can cause anal bleeding and other hemorrhoid-like 
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KEY TERMS 


Anus—The opening at the lower end of the rec- 
tum. The anus and rectum are both part of the 
large intestine, a digestive system organ. 


Colon—The major part of the large intestine, a 
digestive system organ. 


Defecation—Passage of feces through the anus. 


Embolism—Obstruction of blood flow in an artery 
by a blood clot or other substance arising from 
another site. An untreated embolism can endanger 
health and even cause death. 


Enema—The introduction of water or another liq- 
uid into the bowels through a tube inserted into 
the anus. Enemas are used to treat constipation 
and for other purposes. 


Feces—Undigested food and other waste that is 
eliminated through the anus. Also called stools. 


Rectum—The lower section of the large intestine, 
a digestive system organ. After food has passed 
through the stomach and intestines and been 
digested, the leftover material, in the form of feces, 
enters the rectum, where it stays until defecation. 


Suppository—A medicinal substance that slowly 
dissolves after being inserted into the rectum (or 
other body cavity). 


symptoms, people should always consult a doctor when 
those symptoms occur. 


Prevention 


A high-fiber diet and the other lifestyle changes rec- 
ommended for coping with existing hemorrhoids also 
help to prevent hemorrhoids. Not straining during bowel 
movements is essential. 


Resources 


BOOKS 

Billingham, Richard P. “Hemorrhoids, Anal Fissure, and 
Anorectal Abscess and Fistula.” In Conn’s Current Thera- 
py, 1996, ed. Robert E. Rakel. Philadelphia: W. B. Saun- 
ders Co., 1996. 

Burton Goldberg Group. Alternative Medicine: The Definitive 
Guide. Puyallup, WA: Future Medicine Publishing, Inc., 
1993. 


PERIODICALS 
Pfenninger, John L. “Modern Treatments for Internal Haemor- 
rhoids.” British Medical Journal 314 (1997): 1211+. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Surrell, James. “Nonsurgical Treatment Options for Internal 
Hemorrhoids.” American Family Physician (Sept. 1995): 
821+. 


ORGANIZATIONS 

National Digestive Diseases Information Clearinghouse. 2 Infor- 
mation Way, Bethesda, MD 20892-3570. (800) 891-5389. 
<http://www.niddk.nih.gov/health/digest/nddic.htm>. 


Howard Baker 


Henoch-Schoénlein purpura see Allergic 
purpura 


Hepatic carcinoma see Liver cancer, 
primary 

Hepatic encephalopathy see Liver 
encephalopathy 


Hepatitis-associated antigen (HAA) test see 
Hepatitis virus tests 


i Hepatitis A 


Definition 


Hepatitis A is an inflammation of the liver caused by 
a virus, the hepatitis A virus (HAV). It varies in severity, 
running an acute course, generally starting within two to 
six weeks after contact with the virus, and lasting no 
longer than two or three months. HAV may occur in sin- 
gle cases after contact with an infected relative or sex 
partner. Alternately, epidemics may develop when food 
or drinking water is contaminated by the feces of an 
infected person. 


Description 


Hepatitis A was previously known as infectious 
hepatitis because it spread relatively easily from those 
infected to close household contacts. Once the infection 
ends, there is no lasting, chronic phase of illness. Howev- 
er it is not uncommon to have a second episode of symp- 
toms about a month after the first; this is called a relapse, 
but it is not clear that the virus persists when symptoms 
recur. Both children and adults may be infected by HAV. 
Children are the chief victims, but very often have no 
more than a flu-like illness or no symptoms at all (so- 
called “subclinical” infection), whereas adults are far 
likelier to have more severe symptoms. 


Epidemics of HAV infection can infect dozens and 
even hundreds (or, on rare occasions, thousands) of per- 
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Hepatitis A 


Hepatitis A virus magnified 225,000 times. (Custom Medical 
Stock Photo. Reproduced by permission.) 


sons. In the public’s mind, outbreaks of hepatitis A usual- 
ly are linked with the eating of contaminated food at a 
restaurant. It is true that food-handlers, who may them- 
selves have no symptoms, can start an alarming, wide- 
spread epidemic. Many types of food can be infected by 
sewage containing HAV, but shellfish, such as clams and 
oysters, are common culprits. 


Apart from contaminated food and water, certain 
groups are at increased risk of getting infectious 
hepatitis: 


e Children at day care centers make up an estimated 
14—40% of all cases of HAV infection in the United 
States. Changing diapers transmits infection through 
fecal-oral contact. Toys and other objects may remain 
contaminated for some time. Often a child without 
symptoms brings the infection home to siblings and 
parents. 


e Troops living under crowded conditions at military 
camps or in the field. During World War II there were 
an estimated five million cases in German soldiers and 
civilians. 


e Anyone living in heavily populated and squalid condi- 
tions, such as the very poor and those placed in refugee 
or prisoner-of-war camps. 


e Homosexual men are increasingly at risk of HAV infec- 
tion from oral-anal sexual contact. 


e Travelers visiting an area where hepatitis A is common 
are at risk of becoming ill. 


1596 


Causes and symptoms 


The time from exposure to HAV and the onset of 
symptoms ranges from two to seven weeks and averages 
about a month. The virus is passed in the feces, especially 
late during this incubation period, before symptoms first 
appear. Infected persons are most contagious starting a 
week or so before symptoms develop, and remain so up 
until the time jaundice (yellowing of the skin) is noted. 


Often the first symptoms to appear are fatigue, 
aching all over, nausea, and a loss of appetite. Those who 
like drinking coffee and smoking cigarettes may lose 
their taste for them. Mild fever is common; it seldom is 
higher than 101°F (38.3°C). The liver often enlarges, 
causing pain or tenderness in the right upper part of the 
abdomen. Jaundice then develops, typically lasting seven 
to ten days. Many patients do not visit the doctor until 
their skin turns yellow. As many as three out of four chil- 
dren have no symptoms of HAV infection, but about 85% 
of adults will have symptoms. Besides jaundice, the 
commonest are abdominal pain, loss of appetite, and 
feeling generally poorly. 


Special situations 


An occasional patient with hepatitis A will remain 
jaundiced for a month, two months or even longer, but 
eventually the jaundice will pass. Very rarely, a patient 
will develop such severe hepatitis that the liver fails. 
HAV infection causes about 100 deaths each year in the 
United States. In developed countries, a pregnant woman 
who contracts hepatitis A can be expected to do well 
although a different form of viral hepatitis (hepatitis E) 
can cause severe infection in pregnant women. In devel- 
oping countries, however, the infection may prove fatal, 
probably because nutrition is not adequate. 


Diagnosis 


The early, flu-like symptoms and jaundice, as well 
as rapid recovery, suggest infectious hepatitis without 
special tests being done. If there is any question, a spe- 
cialist in gastrointestinal disorders or infectious diseases 
can confirm the diagnosis—the detection of a specific 
antibody, called hepatitis A IgM antibody, that develops 
when HAV is present in the body. This test always regis- 
ters positive when a patient has symptoms, and should 
continue to register positive for four to six months. How- 
ever, hepatitis A IgM antibody will persist lifelong in the 
blood and is protective against reinfection. 


Treatment 


Once symptoms appear, no antibiotics or other medi- 
cines will shorten the course of infectious hepatitis. Patients 
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should rest in bed as needed, take a healthy diet, and avoid 
drinking alcohol and/or any medications that could further 
damage the liver. If a patient feels well it is all right to return 
to school or work even if some jaundice remains. 


Prognosis 


Most patients with acute hepatitis, even when severe, 
begin feeling better in two to three weeks, and recover 
completely in four to eight weeks. After recovering from 
hepatitis A, a person no longer carries the virus and 
remains immune for life. In the United States, serious com- 
plications are infrequent and deaths are very rare. In the 
United States, as many as 75% of adults over 50 years of 
age will have blood test evidence of previous hepatitis A. 


Prevention 


The single best way to keep from spreading hepatitis 
A infection is to wash the hands carefully after using the 
toilet. Those who are infected should not share items that 
might carry infection. Special care should be taken to 
avoid transmitting infection to a sex partner. Travelers 
should avoid water and ice if unsure of their purity, or 
they can boil water for one minute before drinking it. All 
foods eaten should be packaged, well cooked or, in the 
case of fresh fruit, peeled. 


If exposure is a possibility, infection may be prevent- 
ed by an injection of a serum fraction containing antibody 
against HAV. This material, called immune serum globu- 
lin (ISG), is 90% protective even when injected after 
exposure—providing it is given within two weeks. Any- 
one living with an infected patient should receive ISG. 
For long-term protection, a killed virus hepatitis A vac- 
cine became available in 1995. More than 95% of those 
vaccinated will develop an adequate amount of anti- HAV 
antibody. Those who should consider being vaccinated 
include healthcare professionals, those working at day 
care and similar facilities, frequent travelers to areas with 
poor sanitation, those with any form of chronic liver dis- 
ease, and those who are very sexually active. Starting in 
2000, routine immunization with the hepatitis A vaccine 
was recommended for children born in states where the 
rate of hepatitis A was two or more times the national 
average (Alaska, Arizona, California, Idaho, Nevada, 
New Mexico, Oklahoma, Oregon, South Dakota, Utah, 
and Washington) and suggested in states where the rate 
was 1.5 times the national average (Arkansas, Colorado, 
Missouri, Montana, Texas and Wyoming). 


Resources 


BOOKS 
Johnson, A. Liver Disease & Gallstones. Oxford Academic 
Trade, 1993. 
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KEY TERMS 


Antibody—A substance made by the body in 
response to a foreign body, such as a virus, which 
is able to attack and destroy the invading virus. 


Contamination—The process by which an object 
or body part becomes exposed to an infectious 
agent such as a virus. 


Epidemic—A situation where a large number of 
infections by a particular agent, such as a virus, 
develops in a short time. The agent is rapidly trans- 
mitted to many individuals. 


Incubation period—The interval from initial expo- 
sure to an infectious agent, such as a virus, and the 
first symptoms of illness. 

Jaundice—Yellowing of the skin (and whites of the 
eyes) when pigments normally eliminated by the 
liver collect in high amounts in the blood. 
Vaccine—A substance prepared from a weakened 
or killed virus which, when injected, helps the 
body to form antibodies that will prevent infection 
by the natural virus. 


Rosenthal, M. Sara. The Gastrointestinal Sourcebook. Los 
Angeles, CA: Lowell House, 1997. 


ORGANIZATION 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. <http://sadieo.ucsf.edu/alf/ 
alffinal/homepagealf.html>. 


OTHER 
HepNet: The Hepatitis Information Network. February 2, 1998. 
<http://www.hepnet.com>. 


Larry I. Lutwick, MD 


i Hepatitis, alcoholic 


Definition 


Alcoholic hepatitis is an inflammation of the liver 
caused by alcohol. 


Description 


Irritation, be it from toxins or infections, causes a 
similar response in body organs. The response is known 
as inflammation and consists of: 
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Hepatitis, alcoholic 


KEY TERMS 


Cirrhosis—Disruption of normal liver structure 
and function caused by any type of chronic dis- 
ease such as hepatitis and alcohol abuse. 


Fatty liver—An abnormal amount of fat tissue in 
the liver caused by alcohol abuse. 


Hemolysis—Disintegration of read blood cells. 


Protozoa—One celled microscopic organisms like 
amoeba. 


e an increase in the blood to the affected organ 
e redness and swelling of the organ 


¢ influx of immune agents like white blood cells and their 
arsenal of chemical weapons 

e pain 

As the acute process subsides, there is either healing 
or lingering activity. Lingering activity—chronic dis- 
ease—has a milder presentation with similar ingredients. 
Healing often takes the form of scarring, wherein normal 
functioning tissue is replaced by tough, fibrous, and non- 
productive scar. Both chronic disease and healing can 
happen simultaneously, so that scar tissue progressively 
replaces normal tissue. This leads to cirrhosis, a liver so 
scarred it is unable to do its job adequately. 


Alcohol can cause either an acute or a chronic dis- 
ease in the liver. The acute disease can be severe, even 
fatal, and can bring with it hemolysis—blood cell 
destruction. Alcohol can also cause a third type of 
liver disease—fatty liver, in which the continuous 
action of alcohol turns the liver to useless fat. This 
condition eventually progresses to cirrhosis if the poi- 
soning continues. 


Causes and symptoms 


Inflammation of the liver can be caused by a great 
variety of agents—poisons, drugs, viruses, bacteria, pro- 
tozoa, and even larger organisms like worms. Alcohol is 
a poison if taken in more than modest amounts. It favors 
destroying stomach lining, liver, heart muscle, and brain 
tissue. The liver is a primary target because alcohol trav- 
els to the liver after leaving the intestines. Those who 
drink enough to get alcohol poisoning have a tendency to 
be undernourished, since alcohol provides ample calories 
but little nutrition. It is suspected that both the alcohol 
and the poor nutrition produce alcoholic hepatitis. 
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Diagnosis 


Hepatitis of all kinds causes notable discomfort, loss 
of appetite, nausea, pain in the liver, and usually jaundice 
(turning yellow). Blood test abnormalities are unmistak- 
ably those of hepatitis, but selecting from so many the 
precise cause may take additional diagnostic work. 


Treatment 


As with all poisonings, removal of the offending 
agent is primary. There is no specific treatment for alco- 
hol poisoning. General supportive measures must see the 
patient through until the liver has healed by itself. In the 
case of fulminant (sudden and severe) disease, the liver 
may be completely destroyed and have to be replaced by 
a transplant. 


Prognosis 


The liver is robust. It can heal without scarring after 
one or a few episodes of hepatitis that resolve without 
lingering. It can, moreover, regrow from a fragment of its 
former self, provided there is not disease or poison still 
inhibiting it. 


Prevention 


Alcohol is lethal in many ways when ingested in 
excess. Research suggests that the maximum healthy dose 
of alcohol per day is roughly one pure ounce—the amount 
in two cocktails, two glasses of wine, or two beers. 


Resources 


BOOKS 

Boyd, William. Textbook of Pathology. Philadelphia: Lea & 
Febiger, 1970. 

Friedman, Scott L. “Cirrhosis of the Liver and Its Major Seque- 
lae.” In Cecil Textbook of Medicine, ed. J. Claude Bennett 
and Fred Plum. Philadelphia: W. B. Saunders Co., 1996. 

Lidofsky, Steven D., and Bruce F. Scharschmidt. “Jaundice.” In 
Sleisenger & Fordtran’s Gastrointestinal and Liver Dis- 
ease, ed. Mark Feldman, et al. Philadelphia: W. B. Saun- 
ders Co., 1998. 

McQuaid, Kenneth R. “Alimentary tract.” In Current Medical 
Diagnosis and Treatment, 1996. 35th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1995. 

Harrison’s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


ORGANIZATIONS 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. <http://www.liverfoundation. 
org>. 

Local chapters of Alcoholics Anonymous. 


J. Ricker Polsdorfer, MD 
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f Hepatitis, autoimmune 


Definition 


A form of liver inflammation in which the body’s 
immune system attacks liver cells. 


Description 


Autoimmunity causes the body’s defense mecha- 
nisms to turn against itself. Many of the tissues in the 
body can be the target of such an attack. While one tissue 
type predominates, others may be involved in a general 
misdirection of immune activity, perhaps because the 
specific target antigen is present in differing quantities in 
each of the affected tissues. There seem to be hereditary 
causes for autoimmunity, since these diseases tend to run 
in families and have genetic markers. Among the more 
common diseases believed to fall within this category are 
rheumatoid arthritis, systemic lupus erythematosus, 
multiple sclerosis, and psoriasis. 


The process of autoimmune disease is very similar 
to infectious disease and allergy, so that great caution is 
observed in placing a disorder in this class. Germs were 
found to cause several diseases originally thought to be 
autoimmune. Allergens cause others. Many more may be 
uncovered. Autoimmunity is often believed to originate 
with a virus infection. A chemical in the virus resembles 
a body chemical so closely that the immune system 
attacks both. 


Autoimmune hepatitis is similiar to viral hepatitis, a 
disease of the liver. It can be an acute disease that kills 
over a third of its victims within six months, it can persist 
for years, or it can return periodically. Some patients 
develop cirrhosis of the liver which, over time, causes 
the liver to cease functioning. 


Causes and symptoms 


Symptoms of autoimmune hepatitis resemble those 
of other types of hepatitis. Patients who develop autoim- 
mune hepatitis experience pain under the right ribs, 
fatigue and general discomfort, loss of appetite, nausea, 
sometimes vomiting and jaundice. In addition, other 
parts of the body may be involved and contribute their 
own symptoms. 


Diagnosis 


Extensive laboratory testing may be required to differ- 
entiate this disease from viral hepatitis. The distinction may 
not even be made during the initial episode. There are cer- 
tain markers of autoimmune disease in the blood that can 
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KEY TERMS 


Allergen—Any chemical that causes an immune 
reaction only in people sensitive to it. 


Antigen—Any chemical that can be the target of 
an immune response. 


Biopsy—Surgical removal of a piece of tissue for 
examination. 


Jaundice—A yellow color to the skin from bile 
that backs up into the circulation. 


lead to the correct diagnosis if they are sought. In advanced 
or chronic cases a liver biopsy may be necessary. 


Treatment 


Autoimmune hepatitis is among the few types of 
hepatitis that can be treated effectively. Since treatment 
itself introduces problems in at least 20% of patients, it is 
reserved for the more severe cases. Up to 80% of patients 
improve with cortisone treatment, although a cure is 
unlikely. Another drug—azathioprine—is sometimes 
used concurrently. Treatment continues for over a year 
and may be restarted during a relapse. At least half the 
patients relapse at some point, and most will still contin- 
ue to have progressive liver scarring. 


If the liver fails, transplant is the only recourse. 


Prognosis 


In spite of treatment autoimmune hepatitis can re- 
erupt at any time, and may continue to damage and scar 
the liver. The rate of progression varies considerably 
from patient to patient. 


Resources 


BOOKS 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

McQuaid, Kenneth R. “Alimentary Tract.” In Current Medical 
Diagnosis and Treatment, 1996. 35th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1995. 

Ockner, Robert K. “Chronic Hepatitis.” Cecil Textbook of Med- 
icine, ed. J. Claude Bennett and Fred Plum. Philadelphia: 
W. B. Saunders Co., 1996. 


ORGANIZATIONS 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. <http://www.liverfoundation. 
org>. 


J. Ricker Polsdorfer, MD 
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Hepatitis B 


f Hepatitis B 


Definition 


Hepatitis B is a potentially serious form of liver 
inflammation due to infection by the hepatitis B virus 
(HBV). It occurs in both rapidly developing (acute) and 
long-lasting (chronic) forms, and is one of the common- 
est chronic infectious diseases worldwide. An effective 
vaccine is available which will prevent the disease in 
those who are later exposed. 


Description 


Commonly called “serum hepatitis,” hepatitis B 
ranges from mild to very severe. Some people who are 
infected by HBV develop no symptoms and are totally 
unaware of the fact, but they may carry HBV in their 
blood and pass the infection on to others. In its chronic 
form, HBV infection may destroy the liver through a 
scarring process, called cirrhosis, or it may lead to can- 
cer of the liver. 


When a person is infected by HBV, the virus enters 
the bloodstream and body fluids, and is able to pass 
through tiny breaks in the skin, mouth, or the male or 
female genital area. There are several ways of getting the 
infection: 


e During birth, a mother with hepatitis B may pass HBV 
on to her infant. 


e Contact with infected blood is a common means of trans- 
mitting hepatitis B. One way this may happen is by being 
stuck with a needle. Both healthcare workers and those 
who inject drugs into their veins are at risk in this way. 


e Having sex with a person infected by HBV is an impor- 
tant risk factor (especially anal sex). 


Although there are many ways of passing on HBV, 
the virus actually is not very easily transmitted. There is 
no need to worry that casual contact, such as shaking 
hands, will expose one to hepatitis B. There is no reason 
not to share a workplace or even a bathroom with an 
infected person. 


More than 300 million persons throughout the world 
are infected by HBV. While most who become chronic 
carriers of the virus live in Asia and Africa, there are no 
fewer than 1.5 million carriers in the United States. 
Because carriers represent a constant threat of transmit- 
ting the infection, the risk of hepatitis B is always highest 
where there are many carriers. Such areas are said to be 
endemic for hepatitis B. When infants or young children 
living in an endemic area are infected, their chance of 
becoming a chronic hepatitis B carrier is at least 90%. 
This probably is because their bodies are not able to 
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make the substances (antibodies) that destroy the virus. 
In contrast, no more than 5% of infected teenagers and 
adults develop chronic infection. 


Causes and symptoms 


With the exception of HBV, all the common viruses 
that cause hepatitis are known as RNA viruses because 
they contain ribonucleic acid or RNA as their genetic 
material. HBV is the only deoxyribonucleic acid or DNA 
virus that is a major cause of hepatitis. HBV is made up 
of several fragments, called antigens, that stimulate the 
body’s immune system to produce the antibodies that can 
neutralize or even destroy the infecting virus. It is, in 
fact, the immune reaction, not the virus, that seems to 
cause the liver inflammation. 


Acute hepatitis B 


In the United States, a majority of acute HBV infec- 
tions occur in teenagers and young adults. Half of these 
youth never develop symptoms, and only about 20%—or 
one in five infected patients—develop severe symptoms 
and yellowing of the skin (jaundice). Jaundice occurs 
when the infected liver is unable to get rid of certain col- 
ored substances, or pigments, as it normally does. The 
remaining 30% of patients have only “flu-like” symp- 
toms and will probably not even be diagnosed as having 
hepatitis unless certain tests are done. 


The commonest symptoms of acute hepatitis B are 
loss of appetite, nausea, generally feeling poorly, and 
pain or tenderness in the right upper part of the abdomen 
(where the liver is located). Compared to patients with 
hepatitis A or C, those with HBV infection are less able 
to continue their usual activities and require more time 
resting in bed. 


Occasionally patients with HBV infection will 
develop joint swelling and pain (arthritis) as well as 
hives or a skin rash before jaundice appears. The joint 
symptoms usually last no longer than three to seven days. 


Typically the symptoms of acute hepatitis B do not 
persist longer than two or three months. If they continue 
for four months, the patient has an abnormally long-last- 
ing acute infection. In a small number of patients—prob- 
ably fewer than 3%—the infection keeps getting worse 
as the liver cells die off. Jaundice deepens, and patients 
may bleed easily when the levels of coagulation factors 
(normally made by the liver) decrease. Large amounts of 
fluid collect in the abdomen and beneath the skin 
(edema). The least common outcome of acute HBV 
infection, seen in fewer than 1% of patients, is fulminant 
hepatitis, when the liver fails entirely. Only about half of 
these patients can be expected to live. 
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Single-Stranded DNA 


Polymerase 
HBsAg 


Double-Stranded DNA 


HBeAg 


Hepatitis B virus (HBV) is composed of an inner protein core and an outer protein capsule. The outer capsule contains the 
hepatitis B surface antigen (HBsAg). The inner core contains HBV core antigen (HBcAg) and hepatitis B e-antigen (HBeAg). 
This cell also contains polymerase, which catalyzes the formation of the cell’s DNA. HBV is the only hepatitis-causing virus 
that has DNA, instead of RNA. (illustration by Electronic Illustrators Group.) 


Chronic hepatitis B 


HBV infection lasting longer than six months is said 
to be chronic. After this time it is much less likely for the 
infection to disappear. Not all carriers of the virus devel- 
op chronic liver disease; in fact, a majority have no 
symptoms. But, about one in every four HBV carriers do 
develop liver disease which gets worse over time, as the 
liver becomes more and more scarred and less able to 
carry out its normal functions. A badly scarred liver is 
called cirrhosis. Patients are likely to have an enlarged 
liver and spleen, as well as tiny clusters of abnormal 
blood vessels in the skin that resemble spiders. 


The most serious complication of chronic HBV 
infection is liver cancer. Worldwide this is the common- 
est cancer to occur in men. Nevertheless, the overall 
chance that liver cancer will develop at any time in a 
patient’s life is probably much lower than 10%. Patients 
with chronic hepatitis B who drink or smoke are more 
likely to develop liver cancer. It is not unusual for a per- 
son to simultaneously have both HBV infection and 
infection by HIV (human immunodeficiency virus, the 
cause of AIDS). 


Diagnosis 


Hepatitis B is diagnosed by detecting one of the 
viral antigens—called hepatitis B surface antigen 
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(HBsAg)—in the blood. Later in the acute disease, 
HBsAg may no longer be present, in which case a test for 
antibodies to a different antigen—hepatitis B core anti- 
gen—is used. If HBsAg can be detected in the blood for 
longer than six months, chronic hepatitis B is diagnosed. 
A number of tests can be done to learn how well, or 
poorly, the liver is working. They include blood clotting 
tests and tests for enzymes which are found in abnormal- 
ly high amounts when any form of hepatitis is present. 


Treatment 


There are no specific treatments for acute hepatitis 
B. Patients should rest in bed as needed, continue to eat a 
healthy diet, and avoid alcohol. Any non-critical surgery 
should be postponed. 


Prognosis 


Each year an estimated 150,000 persons in the Unit- 
ed States get hepatitis B. More than 10,000 will require 
hospital care, and as many as 5,000 will die from compli- 
cations of the infection. About 90% of all those infected 
will have acute disease only. A very large majority of 
these patients will recover within three months. It is the 
remaining 10%, with chronic infection, who account for 
most serious complications and deaths from HBV infec- 
tion. In the United States, perhaps only 2% of all those 
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Hepatitis C 


KEY TERMS 


Antibody—A substance formed in the body in 
response to a foreign body, such as a virus, which 
can then attack and destroy the invading virus. 


Antigen—Part of an invading microorganism, such 
as a virus, which causes tissue damage (in hepati- 
tis, to the liver), and which also stimulates the 
body’s immune system to produce antibodies. 


Cirrhosis—The end result of many forms of liver 
disease, the condition of the liver when its cells 
have been damaged or destroyed and are replaced 
by scar tissue. 


Vaccine—A substance prepared from a weakened 
or killed virus which, when injected, helps the 
body to form antibodies that will attack an invad- 
ing virus and may prevent infection altogether. 


who are infected will become chronically ill. The course 
of chronic HBV infection in any particular patient is 
unpredictable. Some patients who do well at first may 
later develop serious complications. Even when no symp- 
toms of liver disease develop, chronic carriers remain a 
threat to others by serving as a source of infection. 


Prevention 


The best way to prevent any form of viral hepatitis is 
to avoid contact with blood and other body fluids of 
infected individuals. The use of condoms during sex is 
also advisable. 


If a person is exposed to hepatitis B, a serum prepa- 
ration containing a high level of antibody against HBV 
may prevent infection if given within three to seven days 
of exposure. Babies born of a mother with HBV should 
receive the vaccine within 24 hours. An effective and 
very safe vaccine is available that reliably prevents 
hepatitis B. Vaccination is suggested for most infants 
and for children aged 10 and younger whose parents are 
from a place where hepatitis B is common. Teenagers not 
vaccinated as children and all adults at risk of exposure 
also should be vaccinated against hepatitis B. Three 
doses are recommended. 


Those at increased risk of getting hepatitis B, and 
who therefore should be vaccinated, include: 


e household contacts of a person carrying HBV 


e healthcare workers who often come in contact with 
patients’ blood or other body fluids 
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* patients with kidney disease who periodically undergo 
hemodialysis 


e homosexual men who are sexually active, and hetero- 
sexuals who have multiple sex partners 


* persons coming from areas where HBV infection is a 
major problem 


* prisoners and others living in crowded institutions 


¢ drug abusers who use needles to inject drugs into their 
veins 


Resources 


BOOKS 
Johnson, A. Liver Disease & Gallstones. Oxford Academic 
Trade, 1993. 


ORGANIZATIONS 
Hepatitis B Foundation. 101 Greenwood Ave., Suite 570, Jenk- 
intown, PA 19046. (215) 884-8786. <info@hepb.org>. 


OTHER 
HepNet: The Hepatitis Information Network. 2 Feb. 1998 
<http://www.hepnet.com>. 


David A. Cramer, MD 


f Hepatitis C 


Definition 


Hepatitis C is a form of liver inflammation that causes 
primarily a long-lasting (chronic) disease. Acute (newly 
developed) hepatitis C is rarely observed as the early dis- 
ease is generally quite mild. Spread mainly by contact with 
infected blood, the hepatitis C virus (HCV) causes most 
cases of viral liver infection not due to the A and B hepatitis 
viruses. In fact, before other viral types were found, hepati- 
tis C was referred to as “non-A, non-B hepatitis.” It is not a 
new infection, just newly diagnosable and has been widely 
present in the U.S. population for decades. 


Description 


HCV is a blood-borne virus that is and always was the 
major cause of “transfusion hepatitis,’ which can develop 
in patients who are given blood or most blood products 
except for gamma-globulin. The existence of a third 
hepatitis virus (besides the A and B viruses) became clear 
in 1974, but HCV was first identified in 1989. Thereafter, 
tests were devised to detect the virus in blood units before 
transfusing them. As a result, since the early 1990s trans- 
fused blood is less commonly the cause of hepatitis C. 
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The hepatitis C form of hepatitis is generally mild in 
its early, acute stage, but it is much likelier than hepatitis 
B (85% as compared to 10%) to produce chronic liver 
disease. Therefore, more than two of every three persons 
who are infected by HCV may continue to have the virus 
in their blood and so become carriers, who can transmit 
the infection to others. 


The most common way of transmitting hepatitis C is 
when blood containing the virus enters another person’s 
circulation through a break in the skin or the mucosa 
(inner lining) of the mouth or genitals. HCV also can be 
passed (although uncommonly) from an infected mother 
to the infant she is carrying. (The risk of infection from 
breast milk is very low.) Also, HCV can be rarely spread 
through sexual intercourse. Usually, however, the sexual 
contacts of chronic carriers of hepatitis C are not infected. 


Those at increased risk of developing hepatitis C 
include: 


e healthcare workers who come in contact with infected 
blood from a cut or bruise, or from a device or instru- 
ment that has been infected (“contaminated”) 


e persons who inject illicit drugs into their veins and skin, 
especially if they share needles and syringes with other 
users 


e anyone who gets a tattoo or has his or her skin pierced 
with an infected needle 


e persons with hemophilia (who because they bleed very 
easily may require large amounts of blood and blood 
products over time) 


* patients with kidney disease who have periodic dialysis— 
a treatment that rids their blood of toxic substances—and 
often requires the patient to have blood transfusions 


About one-fourth of patients with hepatitis C do not 
belong to any of these high-risk groups. Although blood 
transfusion is a much less common cause of HCV infec- 
tion than in earlier years, cases still occur. Also, sexual 
transmission is possible, and may take place with either 
heterosexual or homosexual behavior. 


Causes and symptoms 


More than half of all patients who develop hepatitis 
C have no symptoms or signs of liver disease. Some, 
however, may have a minor illness with flu-like symp- 
toms. Any form of hepatitis may keep the liver from 
eliminating certain colored (pigmented) substances as it 
normally does. These pigments collect in the skin, turn- 
ing it yellow, and also may cause yellowing of the whites 
of the eyes. About one in four patients with hepatitis C 
will develop this yellowing of the skin called jaundice 
(or yellow jaundice). Some patients lose their appetite 
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KEY TERMS 


Antibody—A substance formed in the body in 
response to a foreign body, such as a virus, which 
can attack and destroy the invading foreign body 
or virus. 


Carrier—A person who, after recovering from a 
viral infection, continues to “carry” the virus in the 
blood and can pass it on to others who then may 
develop infection. 


Contamination—Passage of an infectious organ- 
ism, such as a virus, from an infected person to an 
object such as a needle, which then, when used, 
may pass infection to another person. 


Hepatocellular carcinoma—A dangerous cancer 
of the liver that may develop in patients who have 
had hepatitis, sometimes as long as 20 or 30 years 
earlier. 


Porphyria—Any of a group of disturbances of por- 
phyrin metabolism characterized by excess 
pophyrins (various biologically active compounds 
with a distinct structure) in the urine and by 
extreme sensitivity to light. 


and frequently feel tired. Patients may also feel nauseous 
or even vomit. 


In most patients, HCV can still be found in the blood 
six months after the start of acute infection, and these 
patients are considered to be carriers. If the virus persists 
for one year, it is very unlikely to disappear. About 20% 
of chronic carriers develop cirrhosis (scarring) of the 
liver when the virus damages or destroys large numbers 
of liver cells, which are then replaced by scar tissue. Cir- 
rhosis may develop only after a long period of time (as 
long as 20 years) and often even more has passed. Most 
(four in five) patients will not develop cirrhosis and 
instead have a mild, chronic form of infection called 
chronic persistent hepatitis and when they die, will die 
with, not of, the infection. 


Patients with chronic HCV infection are at risk of 
developing certain very serious complications: 


e Patients with hepatitis C who develop cirrhosis may go 
on to have liver cancer—called hepatocellular carcino- 
ma. Patients with liver cancer have an average life 
expectancy measured in months unless the tumor is 
totally removed. 


e Patients also are at risk of developing a combination of 
joint pain, weakness, and areas of bleeding into the 
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Hepatitis C 


skin. The kidneys and brain also may be affected. Per- 
haps 5% of patients with chronic HCV infection devel- 
op this condition, called cryoglobulinemia. 


e Patients with porphyria (metabolic disturbances charac- 
terized by extreme sensitivity to light) develop blisters 
in areas of their skin that are exposed to sunlight. The 
skin also may be easily bruised, and, in time, can 
become discolored. 


Diagnosis 

Hepatitis C should be suspected if a patient develops 
jaundice and reports recent contact with the blood of a 
person who may have been infected. There is a blood test 
to detect HCV IgG antibody, a substance that the body 
makes to combat HCV. Care is required, as the test often 
does not show positive for up to two to three months after 
infection. Also, the test only shows whether a person has 
ever been infected by HCV, not whether the virus is still 
present. A less available and more expensive test measur- 
ing HCV RNA (the viral gene) can be found in early 
infection before the antibody is measurable. Simpler 
blood tests can be done to show how much jaundice- 
causing pigment is in a patient’s blood, or to measure the 
levels of certain proteins made by the liver. High levels 
of these “liver enzymes” (called ALT and AST) indicate 
that the liver is inflamed. Rising levels could suggest that 
the infection is getting worse. 


Treatment 


Patients who fail to recover promptly may be 
advised to see a specialist in gastrointestinal disorders 
(which include liver disease) or infectious diseases. A 
balanced diet with little fat is best, and patients should 
limit their alcohol intake, or, better, avoid alcohol alto- 
gether. Any medication that can cause liver damage 
should be avoided. The amount of time in bed depends 
on how poorly a particular patient feels. 


A natural body protein, interferon alpha, now can be 
made in large amounts by genetic engineering, and 
improves the outlook for many patients who have chron- 
ic hepatitis C. The protein can lessen the symptoms of 
infection and improve liver function. Not all patients 
respond, however, and others get less benefit the longer 
they take interferon. Fever and flu-like symptoms are 
frequent side effects of this treatment. Using a high dose 
for six months, nearly half of patients have responded 
positively. Half the patients who do respond well will 
relapse after the drug is stopped. A newer medication 
called ribavirin is now commonly used with interferon 
and, if tolerated, does increase response rates. A newer 
form of interferon, called pegylated interferon, is also 
being used for treatment. Because of the problems with 
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treatment, many people have sought alternative medica- 
tions such as milk thistle or certain Asian herbs. 


When hepatitis destroys most or all of the liver, the 
only hope may be a liver transplant. Unfortunately the 
new liver usually becomes infected by HCV. On the other 
hand, total liver failure is less frequent than in patients 
with hepatitis B. 


Prognosis 


In roughly one-fifth of patients who develop hepatitis 
C, the acute infection will subside, and they will recover 
completely within four to eight weeks and have no later 
problems. Other patients face two risks: they themselves 
may develop chronic liver infection and possibly serious 
complications such as liver cancer, and, also, they will 
continue carrying the virus and may pass it on to others. 
The overall risk of developing cirrhosis, or liver scarring, 
is about 15% of all patients infected by HCV. Acute liver 
failure is less frequent in patients with chronic hepatitis C 
than in those with other forms of hepatitis. 


Prevention 


No vaccine has yet been developed to prevent 
hepatitis C in persons exposed to the virus. In addition, 
there is no role of gamma-globulin in the prevention of 
the infection. There are, however, many ways in which 
infection may be avoided: 


e Those who inject drugs should never share needles, 
syringes, swabs, spoons, or anything else that comes in 
contact with bodily fluids. They should always use 
clean equipment. 


e Hands should be washed before and after contact with 
another person’s blood or if the skin is penetrated. 


¢ The sharing of personal items should be avoided, par- 
ticularly those that can puncture the skin or inside of 
the mouth, such as razors, nail files and scissors, and 
even toothbrushes. 


e Condoms should be used for either vaginal or oral sex. 


If a person does develop hepatitis C, its spread may 
be prevented by: 


e not donating blood 
e not sharing personal items with others 


* wiping up any spilled blood while using gloves, house- 
hold bleach, and disposable paper towels 


e carefully covering any cut or wound with a bandaid or 
dressing 


* practicing safe sex, especially during the acute phase of 
the infection 
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Resources 


BOOKS 

Everson, Gregory T., and Hedy Weinberg. Living with Hepatitis 
C: Survivor's Guide. New York: Hatherleigh Press, 1998. 

Roybal, Beth Ann Petro. Hepatitis C: A Personal Guide to 
Good Health. Berkeley, CA: Ulysses Press, 1997. 


ORGANIZATION 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. <http://sadieo.ucsf.edu/alf/ 
alffinal/homepagealf.html>. 


OTHER 
HepNet: The Hepatitis Information Network. February 2, 1998. 
<http://www.hepnet.com>. 


Larry I. Lutwick, MD 


i Hepatitis D 


Definition 


Hepatitis D (or delta, the Greek letter “D”), is a form 
of liver inflammation that occurs only in patients who 
also are infected by the hepatitis B virus. Infection by 
the hepatitis delta virus (HDV) either occurs at the same 
time as hepatitis B develops, or develops later when 
infection by hepatitis B virus (HBV) has entered the 
chronic (long-lasting) stage. 


Description 


Delta hepatitis can be quite severe, but it is seen only 
in patients already infected by HBV. In the late 1970s, 
Italian physicians discovered that some patients with 
hepatitis B had another type of infectious agent in their 
liver cells. Later the new virus—HDV—was confirmed 
by experimentally infecting chimpanzees. When both 
viruses are present, acute infection tends to be more 
severe. Furthermore, patients with both infections are 
likelier than those with HBV alone to develop chronic 
liver disease, and, when it occurs, it is more severe. 


About 300 million persons worldwide carry HBV. 
Of them, at least 5% probably also have delta hepatitis. 
In North America HDV infection appears to be less fre- 
quent: 4% of all patients with acute hepatitis B have 
HDV infection. The delta virus causes an estimated 2% 
of all cases of acute viral hepatitis in the United States. 
The rate of HDV infection varies widely in different 
parts of the world; it is a very serious infection in some 
countries and quite mild in others. Chronic delta hepatitis 
is a more serious disease than either chronic hepatitis B 
alone or hepatitis C. 
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Certain individuals—the same ones who are at 
increased risk of developing hepatitis B—are the prime 
candidates to be infected by HDV. For example: 


¢ Not infrequently, HDV infection occurs in patients with 
chronic HBV infection who also have hemophilia, a 
bleeding disease. These patients are at risk because they 
require large amounts of transfused blood and blood 
products that may contain HDV. 


In some areas, one-fourth to one-half of patients with 
chronic HBV infection who inject themselves with 
illicit drugs become infected by HDV as well. Drug 
abusers who share contaminated needles are likely to 
infect one another. 


Patients who get HBV infection by sexual contact may 
also be infected by HDV, although the delta virus is less 
often spread in this way than is HBV itself. Between 
10-25% of homosexual men with chronic HBV infec- 
tion harbor the delta virus. 


Like hepatitis B, HDV infection may develop in health- 
care workers who are victims of a needle stick, and it 
also can be spread within households when personal 
items such as a razor or toothbrush are shared. 


Causes and symptoms 


The delta virus is a small and incomplete viral parti- 
cle. Perhaps this is why it cannot cause infection on its 
own. Its companion virus, HBV, actually forms a cover- 
ing over the HDV particle. In chronically ill patients 
(those whose virus persists longer than six months), the 
combined viruses cause inflammation throughout the 
liver and eventually destroy the liver cells, which are then 
replaced by scar tissue. This scarring is called cirrhosis. 


When HBV and HDV infections develop at the same 
time, a condition called coinfection, recovery is the rule. 
Only 2-5% of patients become chronic carriers (have the 
virus remain in their blood more than six months after 
infection). It may be that HDV actually keeps HBV from 
reproducing as rapidly as it would if it were alone, so 
chronic infection is less likely. 


When HBV infection occurs first and is followed by 
HDV infection, the condition is called superinfection. 
This is a more serious situation. Between half and two- 
thirds of patients with superinfection develop severe 
acute hepatitis. Once the liver cells contain large num- 
bers of HBV viruses, HDV tends to reproduce more 
actively. Massive infection and liver failure are more 
common in superinfection. The risk of liver cancer, 
however, is no greater than from hepatitis B alone. 


As with other forms of hepatitis, the earliest symp- 
toms are nausea, loss of appetite, joint pains, and tired- 
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Hepatitis D 


KEY TERMS 


Alpha-interferon—A natural body substance that 
now can be made in large quantities and is an 
effective treatment for some types of viral inflam- 
matory disease, including hepatitis C. 


Antibody—A substance formed in the body in 
response to an invading microorganism, such as a 
virus, which can attack and destroy the invading 
virus. 


Coinfection—Invasion of the body by two viruses 
at about the same time. 


Hemophilia—A bleeding disease that may call for 
the transfusion of large amounts of blood and 
blood products. 


Superinfection—Infection by a second virus after 
a previous infection by a different virus has 
become well established. 


ness. There may be fever (not marked) and an enlarged 
liver may cause discomfort or actual pain in the right 
upper part of the abdomen. Later, jaundice (a yellowing 
of the skin and whites of the eyes that occurs when the 
liver is no longer able to eliminate certain pigmented 
substances) may develop. 


Diagnosis 

HDV infection may be diagnosed by detecting the 
antibody against the virus. Unfortunately this test can- 
not detect acute coinfection or superinfection as early 
as when symptoms first develop. Antibody against 
HDV usually is found no sooner than 30 days after 
symptoms appear. Until recently, the virus itself could 
only be identified by testing a small sample of liver tis- 
sue. Scientists now are developing a blood test for HDV 
that should make diagnosis faster and easier. When 
HDV is present, liver enzymes (proteins made by the 
liver) are present in abnormally high amounts. In some 
patients with coinfection, the enzyme levels peak twice, 
once when HBV infection starts and again at the time of 
HDV infection. 


Treatment 


As in any form of hepatitis, patients in the acute 
stage should rest in bed as needed, eat a balanced diet, 
and avoid alcohol. Alpha-interferon, the natural body 
substance which helps control hepatitis C, has generally 
not been found helpful in treating hepatitis D. If the liver 
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is largely destroyed and has stopped functioning, liver 
transplantation is an option. Even when the procedure 
is successful, disease often recurs and cirrhosis may 
actually develop more rapidly than before. 


Prognosis 


A large majority of patients with coinfection of 
HBV and HDV recover from an episode of acute 
hepatitis. However, about two-thirds of patients chroni- 
cally infected by HDV go on to develop cirrhosis of the 
liver. In one long-term study, just over half of patients 
who became carriers of HDV had moderate or severe 
liver disease, and one-fourth of them died. If very 
severe liver failure develops, the chance of a patient 
surviving is no better than 50%. A liver transplant may 
improve this figure to 70%. When transplantation is 
done for cirrhosis, rather than for liver failure, nearly 
90% of patients live five years or longer. The major 
concern with transplantation is infection of the trans- 
planted liver; this may occur in as many as 40% of 
transplant patients. 


When a child with viral hepatitis develops cirrhosis, 
HDV infection is commonly responsible. A woman who 
develops delta hepatitis while pregnant will do as well as 
if she were not pregnant; and there is no increased risk 
that the newborn will be malformed in any way. 


Prevention 


The vaccine against hepatitis B also prevents delta 
hepatitis, since it cannot occur unless HBV infection is 
present. Hopefully, a vaccine can be developed that will 
keep delta infection from developing in chronic HBV 
carriers. However, if a person already has HBV infection, 
any exposure to blood should be strictly avoided. A high 
level of sexual activity with multiple partners is also a 
risk factor for delta hepatitis. 


Resources 


BOOKS 
Johnson, A. Liver Disease & Gallstones. Oxford Academic 
Trade, 1993. 


PERIODICALS 

Tepper, M. L., and P. R. Gully. “Viral Hepatitis: Know Your D, 
E, F and Gs.” Canadian Medical Association Journal 
(1997): 1735. 

ORGANIZATIONS 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 


NJ 07009. (800) 223-0179. <http://www.liverfoundation. 
org>. 


David A. Cramer, MD 
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i Hepatitis, drug-induced 


Definition 


Inflammation of the liver due to an adverse reaction 
with a drug. 


Description 


The liver is a very important organ to the body. It 
is a large internal organ weighing more than three 
pounds in the average adult. It performs over 100 func- 
tions including formation of bile, detoxification of 
harmful substances, vitamin storage and metabolism of 
carbohydrates, fats and proteins. Serious complications 
could arise when the liver becomes inflamed due to 
hepatitis when it is not able to perform these tasks. A 
virus most often causes hepatitis but certain drugs can 
also induce it. 


Drug-induced hepatitis (also called toxic hepatitis) 
occurs in eight in every 10,000 people because the liver 
reacts abnormally during drug exposure, leading to liver 
damage. This pathology causes the liver not to function 
properly and the symptoms can begin to be seen. Women 
tend to be affected almost twice as often as men. Older 
people are more prone to this type of hepatitis because 
their bodies aren’t able to repair themselves as fast as 
younger people. Drugs that can be associated with drug- 
induced hepatitis include acetaminophen, vitamin A, 
and PTU (a drug treatment for tuberculosis). 


Causes and symptoms 


There are three general types of drug-induced 
hepatitis: toxic, metabolic idiosyncrasy and immunolog- 
ic idiosyncrasy. With toxic hepatitis liver damage as the 
result of a drug complication with hepatotoxins happens 
to everyone who takes that particular drug. On the other 
hand, hepatitis resulting from a metabolic or immunolog- 
ic idiosyncrasy only happens to certain people, those pre- 
disposed to particular idiosyncrasy. 


In patients with a metabolic idiosyncrasy the person 
metabolizes the drug differently than most people caus- 
ing a harmful by-product that damages the liver. A meta- 
bolic idiosyncrasy is seen in 0.1-2% of people and it is 
complicated by use of alcohol. 


With an immunologic idiosyncrasy the patient’s 
body recognizes the metabolized drug by-products as 
foreign. This leads to the destruction of liver cells con- 
taining the by-product via the immune system resulting 
in hepatitis. An immunologic idiosyncrasy is seen in less 
than one person per 10,000 (0.01%) people and is more 
than twice as common in women. 
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KEY TERMS 


Hepatitis—General inflammation of the liver. 
Hepatomegaly—General swelling of the liver. 


Hepatotoxin—A substance that is toxic to the 
liver. 


Idiosyncrasy—A defect in that particular pathway 
resulting in an abnormality. 


The symptoms of drug-induced hepatitis are similar 
to viral hepatitis. Drug induced hepatitis tends to be 
acute. If it is not caught soon enough the damage could 
be permanent resulting in chronic hepatitis. Some of the 
common symptoms are: 


* nausea 
* vomiting 

e headache 

e anorexia 

* jaundice 

e clay color stools 
¢ dark urine 


e hepatomegaly 


Diagnosis 

Diagnosis is typically made through a physical exam 
along with a patient history to identify any possible hepa- 
totoxins. Blood tests are usually done as well. An 
increased white blood cell count is typical. 


Treatment 


There isn’t any specific treatment other than imme- 
diate discontinuance of the causative agent. Rest during 
the acute phase of the disease is vital along with the 
intake of fluids to maintain hydration. 


Prognosis 


Usually the symptoms will go away after the drug has 
been eliminated due to the liver repairing itself. A full recov- 
ery is typically expected unless it wasn’t treated quickly 
resulting in more liver damage being done than normal. 


Prevention 


If there is a history of liver damage certain medications 
should not be taken. Doctors will be familiar with these. 
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Hepatitis E 


Resources 


BOOKS 

Feldman, Sleisenger and Scharschmidt. “Liver Diseases 
Caused by Drugs, Anesthetics, and Toxins.” In Gastroin- 
testinal and Liver Disease Philadelphia: W.B. Saunders 
Company, 2001, pp.1232-1237. 

Holmes, Nancy H. “Hepatobiliary Disorders.” In Diseases 
Pennsylvania: Springhouse Corporation, 2001, pp.744-53. 


PERIODICALS 

Hautekeete, Horsmans, Van Waeyenberge, Demanet, Henrion, 
Verbist, Brenard, Sempoux, Michielsen, Yap, Rahier and 
Geubel. “HLA Association of Amoxicillin-Clavulanate— 
Induced Hepatitis.” Gastroenterology (November 1999): 
1181-86. 


Thomas Scott Eagan 
Ronald Watson, PhD 


I Hepatitis E 


Definition 


The hepatitis E virus (HEV) is a common cause of 
hepatitis that is transmitted via the intestinal tract, and is 
not caused by the hepatitis A virus. Spread most often 
by contaminated drinking water, HEV infection occurs 
mainly in developing countries. 


Description 


Hepatitis E is also known as epidemic non-A, non-B 
hepatitis. Like hepatitis A, it is an acute and short-lived 
illness that can sometimes cause liver failure. HEV, dis- 
covered in 1987, is spread by the fecal-oral route. It is 
constantly present (endemic) in countries where human 
waste is allowed to get into drinking water without first 
being purified. Large outbreaks (epidemics) have 
occurred in Asian and South American countries where 
there is poor sanitation. In the United States and Canada 
no outbreaks have been reported, but persons traveling to 
an endemic region may return with HEV. 


Causes and symptoms 


There are at least two strains of HEV, one found in 
Asia and another in Mexico. The virus may start dividing 
in the gastrointestinal tract, but it grows mostly in the 
liver. After an incubation period (the time from when a 
person is first infected by a virus until the appearance of 
the earliest symptoms) of two to eight weeks, infected 
persons develop fever, may feel nauseous, lose their 
appetite, and often have discomfort or actual pain in the 
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right upper part of the abdomen where the liver is located. 
Some develop yellowing of the skin and the whites of the 
eyes (jaundice). Most often the illness is mild and disap- 
pears within a few weeks with no lasting effects. Children 
younger than 14 years and persons over age 50 seldom 
have jaundice or show other clinical signs of hepatitis. 


Hepatitis E never becomes a chronic (long-lasting) 
illness, but on rare occasions the acute illness damages 
and destroys so many liver cells that the liver can no 
longer function. This is called fulminant liver failure, and 
may cause death. Pregnant women are at much higher 
risk of dying from fulminant liver failure; this increased 
risk is not true of any other type of viral hepatitis. The 
great majority of patients who recover from acute infec- 
tion do not continue to carry HEV and cannot pass on the 
infection to others. 


Diagnosis 

HEV can be found by microscopically examining a 
stool sample, but this is not a reliable test, as the virus 
often dies when stored for a short time. Like other 
hepatitis viruses, HEV stimulates the body’s immune 
system to produce a substance called an antibody, which 
can swallow up and destroy the virus. Blood tests can 
determine elevated antibody levels, which indicate the 
presence of HEV virus in the body. Unfortunately, such 
antibody blood tests are not widely available. 


Treatment 


There is no way of effectively treating the symptoms 
of any acute hepatitis, including hepatitis E. During acute 
infection, a patient should take a balanced diet and rest in 
bed as needed. 


Prognosis 


In the United States hepatitis E is not a fatal illness, 
but elsewhere about 1-2% of those infected die of 
advanced liver failure. In pregnant women the death rate 
is as high as 20%. It is not clear whether having hepatitis 
E once guarantees against future HEV infection. 


Prevention 


Most attempts to use blood serum containing HEV 
antibody to prevent hepatitis in those exposed to HEV 
have failed. Hopefully, this approach can be made to 
work so that pregnant women living in endemic areas can 
be protected. No vaccine is available, though several are 
being tested. It also is possible that effective anti-viral 
drugs will be found. The best ways to prevent hepatitis E 
are to provide safe drinking water and take precautions to 
use sterilized water and beverages when traveling. 
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KEY TERMS 


Antibody—A substance made by the body’s 
immune system in response to an invading virus, 
the antibodies then attack and destroy the virus. 


Incubation period—The time from when a person 
is first infected by a virus until the appearance of 
the earliest symptoms. 


Jaundice—Yellowing of the skin that occurs when 
pigments normally eliminated by the liver collect 
in high amounts in the blood. 


Sanitation—The process of keeping drinking 
water, foods, or any anything else with which peo- 
ple come into contact free of microorganisms such 
as viruses. 


Vaccine—A substance prepared from a weakened 
or killed virus which, when injected, stimulates 
the immune system to produce antibodies that can 
prevent infection by the natural virus. 


Resources 


BOOKS 
Rosenthal, M. Sara. The Gastrointestinal Sourcebook. Los 
Angeles: Lowell House, 1997. 


PERIODICALS 

Mast, E. E., and M. J. Alter. “Epidemiology of Viral Hepatitis: 
An Overview.” Seminars in Virology 4 (1993): 273-283. 

Tepper, M. L., and P. R. Gully. “Viral Hepatitis: Know Your D, 
E, F and Gs.” Canadian Medical Association Journal 
(1997): 1735. 


ORGANIZATIONS 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. <http://www.liverfoundation. 
org>. 


OTHER 
King, J. W. Bug Bytes. Louisiana State University Medical 
Center <http://www.ccm.lsumc.edu/bugbytes>. 


David A. Cramer, MD 


i Hepatitis G 


Definition 


Hepatitis G is a newly discovered form of liver 
inflammation caused by hepatitis G virus (HGV), a dis- 
tant relative of the hepatitis C virus. 
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Description 


HGY, also called hepatitis GB virus, was first described 
early in 1996. Little is known about the frequency of HGV 
infection, the nature of the illness, or how to prevent it. 
What is known is that transfused blood containing HGV has 
caused some cases of hepatitis. For this reason, patients with 
hemophilia and other bleeding conditions who require 
large amounts of blood or blood products are at risk of 
hepatitis G. HGV has been identified in between 1-2% of 
blood donors in the United States. Also at risk are patients 
with kidney disease who have blood exchange by hemodial- 
ysis, and those who inject drugs into their veins. It is possi- 
ble that an infected mother can pass on the virus to her new- 
born infant. Sexual transmission also is a possibility. 


Often patients with hepatitis G are infected at the 
same time by the hepatitis B or C virus, or both. In about 
three of every thousand patients with acute viral hepati- 
tis, HGV is the only virus present. There is some indica- 
tion that patients with hepatitis G may continue to carry 
the virus in their blood for many years, and so might be a 
source of infection in others. 


Causes and symptoms 


Some researchers believe that there may be a group 
of GB viruses, rather than just one. Others remain doubt- 
ful that HGV actually causes illness. If it does, the type 
of acute or chronic (long-lasting) illness that results is 
not clear. When diagnosed, acute HGV infection has usu- 
ally been mild and brief. There is no evidence of serious 
complications, but it is possible that, like other hepatitis 
viruses, HGV can cause severe liver damage resulting in 
liver failure. The virus has been identified in as many as 
20% of patients with long-lasting viral hepatitis, some of 
whom also have hepatitis C. 


Diagnosis 

The only method of detecting HGV is a complex and 
costly DNA test that is not widely available. Efforts are 
under way, however, to develop a test for the HGV anti- 
body, which is formed in response to invasion by the virus. 
Once antibody is present, however, the virus itself general- 
ly has disappeared, making the test too late to be of use. 


Treatment 


There is no specific treatment for any form of acute 
hepatitis. Patients should rest in bed as needed, avoid 
alcohol, and be sure to eat a balanced diet. 


Prognosis 


What little is known about the course of hepatitis G 
suggests that illness is mild and does not last long. When 
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Hepatitis virus tests 


KEY TERMS 


Antibody—A substance made by the body’s 
immune system in response to an invading virus; 
antibodies then attack and destroy the virus. 


Hemophilia—A bleeding disorder that often 
makes it necessary to give patients dozens or even 
hundreds of units of blood and blood products 
over time. 


more patients have been followed up after the acute 
phase, it will become clear whether HGV can cause 
severe liver damage. 


Prevention 

Since hepatitis G is a blood-borne infection, preven- 
tion relies on avoiding any possible contact with contam- 
inated blood. Drug users should not share needles, 
syringes, or other equipment. 


Resources 


ORGANIZATIONS 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. <http://www.liverfoundation. 
org>. 


David A. Cramer, MD 


Hepatitis virus studies see Hepatitis virus 
tests 


i Hepatitis virus tests 


Definition 

Viral hepatitis is any type of liver inflammation 
caused by a viral infection. The three most common 
viruses now recognized to cause liver disease are hepati- 
tis A, hepatitis B, and hepatitis non-A, non-B (also 
called hepatitis C). Several other types have been recog- 
nized: hepatitis D, hepatitis E, and the recently identi- 
fied hepatitis G. A seventh type (hepatitis F) is suspect- 
ed but not yet confirmed. 


Purpose 


The different types of viral hepatitis produce similar 
symptoms, but they differ in terms of transmission, course 
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of treatment, prognosis, and carrier status. When the clini- 
cal history of a patient is insufficient for differentiation, 
hepatitis virus tests are used as an aid in diagnosis and in 
monitoring the course of the disease. These tests are 
based primarily on antigen-antibody reactions—an anti- 
gen being a protein foreign to the body, and an antibody 
another type of protein manufactured by lymphocytes (a 
type of white blood cell) to neutralize the antigen. 


Description 


There are five major types of viral hepatitis. The dis- 
eases, along with the antigen-antibody tests available to 
aid in diagnosis, are described below. 


Hepatitis A 


Commonly called infectious hepatitis, this is caused 
by the hepatitis A virus (HAV). It is usually a mild dis- 
ease, most often spread by food and water contamination, 
but sometimes through sexual contact. Immunologic tests 
are not commercially available for the HAV antigen, but 
two types of antibodies to HAV can be detected. IgM anti- 
body (anti-HAV/IgM), appears approximately three to 
four weeks after exposure and returns to normal within 
several months. IgG (anti-HAV/IgG) appears approxi- 
mately two weeks after the IgM begins to increase and 
remains positive. Acute hepatitis is suspected if IgM is 
elevated; conversely, if IgG is elevated without IgM, a 
convalescent stage of HAV is presumed. IgG antibody can 
remain detectable for decades after infection. 


Hepatitis B 


Commonly known as serum hepatitis, this is caused 
by the hepatitis B virus (HBV). The disease can be mild 
or severe, and it can be acute (of limited duration) or 
chronic (ongoing). It is usually spread by sexual contact 
with another infected person, through contact with 
infected blood, by intravenous drug use, or from mother 
to child at birth. 


HBV, also called the Dane particle, is composed of 
an inner protein core surrounded by an outer protein cap- 
sule. The outer capsule contains the hepatitis B surface 
antigen (HBsAg), formerly called the Australia antigen. 
The inner core contains HBV core antigen (HBcAg), and 
the hepatitis B e-antigen (HBeAg). Antibodies to these 
antigens are called anti-HBs, anti-HBc, and anti-HBe. 
Testing for these antigens and antibodies is as follows: 


e Hepatitis B surface antigen (HBsAg). This is the first 
test for hepatitis B to become abnormal. HBsAg begins 
to elevate before the onset of clinical symptoms, peaks 
during the first week of symptoms, and usually disap- 
pears by the time the accompanying jaundice (yellow- 
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ing of the skin and other tissues) begins to subside. 
HBsAg indicates an active HBV infection. A person is 
considered to be a carrier if this antigen persists in the 
blood for six or more months. 


Hepatitis B surface antibody (anti-HBs). This appears 
approximately one month after the disappearance of the 
HBsAg, signaling the end of the acute infection period. 
Anti-HBs is the antibody that demonstrates immunity 
after administration of the hepatitis B vaccine. Its pres- 
ence also indicates immunity to subsequent infection. 


Hepatitis B core antigen (HBcAg). No tests are com- 
mercially available to detect this antigen. 


Hepatitis B core antibody (anti-HBc). This appears just 
before acute hepatitis develops and remains elevated 
(although it slowly declines) for years. It is also present 
in chronic hepatitis. The hepatitis B core antibody is 
elevated during the time lag between the disappearance 
of the hepatitis B surface antigen and the appearance of 
the hepatitis B surface antibody in an interval called the 
“window.” During this time, the hepatitis B core anti- 
body is the only detectable marker of a recent hepatitis 
B infection. 


Hepatitis B e-antigen (HBeAg). This is more useful as an 
index of infection than for diagnostic purposes. The pres- 
ence of this antigen correlates with early and active dis- 
ease, as well as with high infectivity in patients with acute 
HBV infection. When HBeAg levels persist in the blood, 
the development of chronic HBV infection is suspected. 


Hepatitis B e-antibody (anti-HBe). In the bloodstream, 
this indicates a reduced risk of infectivity in patients 
who have previously been HBeAg positive. Chronic 
hepatitis B surface antigen carriers can be positive for 
either HBeAg or anti-HBe, but are less infectious when 
anti-HBe is present. Antibody to e antigen can persist 
for years, but usually disappears earlier than anti-HBs 
or anti-HBc. 


Hepatitis C 


Previously known as non-A, non-B hepatitis, this 
disease is primarily caused by the hepatitis C virus 
(HCV). It is generally mild, but more likely than hepati- 
tis B to lead to chronic liver disease, possible liver fail- 
ure, and the eventual need for transplant. Chronic carrier 
states develop in more than 80% of patients, and chronic 
liver disease is a major problem. As many as 20% of 
patients with chronic hepatitis C will develop liver fail- 
ure or liver cancer. HCV is spread through sexual con- 
tact, as well as through sharing drug needles, although 
nearly half of infections can’t be traced as to origin. 


Hepatitis C is detected by HCV serology (tests on 
blood sera). A specific type of assay called enzyme- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


linked immunosorbent assay (ELISA) was developed to 
detect antibody to hepatitis C for diagnostic purposes, as 
well as for screening blood donors. Most cases of post- 
transfusion non-A, non-B hepatitis are caused by HCV, 
but application of this test has virtually eliminated post- 
transfusion hepatitis. An HCV viral titer to detect HCV 
RNA in the blood is now available, and recently, IgM 
anti-HCV core is proving to be a useful acute marker for 
HCV infection. 


Hepatitis D 

Also called delta hepatitis, this is caused by the 
hepatitis D virus (HDV). The disease occurs only in 
those who have HBV in the blood from a past or simulta- 
neously occurring infection. Experts believe transmis- 
sion may occur through sexual contact, but further 
research is needed to confirm that. Most cases occur 
among those who are frequently exposed to blood and 
blood products. Many cases also occur among drug users 
who share contaminated needles. Hepatitis D virus 
(HDV) antigen can be detected by radioimmunoassay 
within a few days after infection, together with IgM and 
total antibodies to HDV. 


Hepatitis E 

Caused by the hepatitis E virus (HEV), this is actual- 
ly another type of non-A, non-B hepatitis. The virus is 
most often spread through fecally contaminated water, 
but the role of person-to-person transmission is unclear. 
This form of hepatitis is quite rare in the United States. 
There are currently no antigen or antibody tests widely 
available to accurately detect HEV. 


Preparation 


Hepatitis virus tests require a blood sample. It is not 
necessary for the patient to withhold food or fluids 
before any of these tests, unless requested to do so by the 
physician. 


Risks 


Risks for these tests are minimal for the patient, but 
may include slight bleeding from the blood-drawing site, 
fainting or feeling lightheaded after venipuncture, or 
hematoma (blood accumulating under the puncture site). 


Normal results 


Reference ranges for the antigen/antibody tests are 
as follows: 


e hepatitis A antibody, IgM: Negative 
hepatitis B core antibody: Negative 
e hepatitis B e antibody: Negative 
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Herbalism, traditional Chinese 


e hepatitis B e-antigen: Negative 


e hepatitis B surface antibody: Varies with clinical cir- 
cumstance (Note: As the presence of anti-HBs indicates 
past infection with resolution of previous hepatitis B 
infection, or vaccination against hepatitis B, additional 
patient history may be necessary for diagnosis.) 


e hepatitis B surface antigen: Negative 
e hepatitis C serology: Negative 
e hepatitis D serology: Negative. 


Abnormal results 


Hepatitis A: A single positive anti-HAV test may 
indicate previous exposure to the virus, but due to the 
antibody persisting so long in the bloodstream, only evi- 
dence of a rising anti-HAV titer confirms hepatitis A. 
Determining recent infection rests on identifying the 
antibody as IgM (associated with recent infection). A 
negative anti-HAV test rules out hepatitis A. 


Hepatitis B: High levels of HBsAg that continue for 
three or more months after onset of acute infection sug- 
gest development of chronic hepatitis or carrier status. 
Detection of anti-HBs signals late convalescence or 
recovery from infection. This antibody remains in the 
blood to provide immunity to reinfection. 

Hepatitis C (non-A, non-B hepatitis): Anti-HBc 
develops after exposure to hepatitis B. As an early indi- 
cator of acute infection, antibody (IgM) to core antigen 
(anti-HBc IgM) is rarely detected in chronic infection, so 
it is useful in distinguishing acute from chronic infection, 
and hepatitis B from non-A, non-B. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


Hepatobiliary scan see Gallbladder nuclear 
medicine scan 


Hepatocellular carcinoma see Liver cancer, 
primary 

Hepatolenticular degeneration see Wilson’s 
disease 


Hepatoma see Liver cancer, primary 
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Herbal medicine see Herbalism, western 


f Herbalism, traditional 


Chinese 
Definition 


Chinese herbalism is one of the major components of 
traditional Chinese medicine (TCM), or Oriental medi- 
cine (OM). In TCM, herbs are often used in conjunction 
with other techniques, such as acupuncture or massage. 
Chinese herbalism is a holistic medical system, meaning 
that it looks at treating a patient as a whole person, looking 
at the mental and spiritual health, as well as the physical 
health, of the individual. Illness is seen as a disharmony or 
imbalance among these aspects of the individual. Chinese 
herbalism has been practiced for over 4,000 years. 


One of the earliest and certainly the most important 
Chinese herbal text is the Huang Ti Nei Ching, or Yellow 
Emperor’ s Classic of Internal Medicine. It is believed to 
be authored by Huang Ti during his reign over China, 
which started about 2697 B.C. Since that time, herbal 
practices have been more extensively documented and 
refined. In modern China, traditional Chinese herbalism 
is taught alongside conventional Western pharmacology. 
Chinese herbal remedies have been used in the West only 
relatively recently, over the past two decades. These 
remedies are more gentle and natural that conventional 
medicines. In addition, they have fewer unpleasant side 
effects. Individuals with chronic disorders in particular 
are increasingly drawn to the holistic aspect of Chinese 
herbalism and TCM in general. 


Purpose 


Because it is a safe, inexpensive solution to health 
problems of all kinds, Chinese herbalism is very popular 
in China. In recent years, herbalism has been modernized 
with the introduction of quality control. For example, 
herbs are subjected to absorption spectrometry to deter- 
mine levels of heavy metals found in some. Because they 
are standardized, Chinese herbs are safer for self-treat- 
ment. This puts the individual, not the physician, in 
charge of the individual’s health; that is a basic goal of 
Chinese herbalism. 


Chinese herbalism offers unique advice regarding what 
foods can help and what can hinder, and an herbalist can help 
an individual discover what he is allergic to. In addition, Chi- 
nese herbs stimulate the immune system and provide benefi- 
cial nutrients, aside from their role in curing illness. 
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Five Popular Chinese Herbs Used In The U.S. 


Herb Purpose 


Astragalus (huang chi) 
Don Quai (dang qui) 
endurance; regulates menstrual disorders 
Increases physical stamina; general tonic 
Eliminates toxins; increases physical stamina 


Ginseng (ren shen) 
Reishi mushroom (ling zhi) 
Schisandra (wu wei zu) 


At M.D. Anderson Hospital in Texas, medical 
research has confirmed that patients undergoing 
chemotherapy were shown to have an improved degree 
of immune function when they took the tonic herb 
astragulus (huang qi). (It is well known that chemothera- 
py suppresses the immune system.) Research also 
showed that T-cell and macrophage activity and interfer- 
on production was increased in patients using the Chi- 
nese herbs ganoderma, lentinus, and polyporous, helping 
the body fight cancer cells. Agents also found in gano- 
derma were found to inhibit platelet aggregation and 
thrombocyte formation, which would be helpful to 
counter circulation and heart problems. 


An ingredient of ginseng was found to promote 
adrenal function, which would give the herb properties of 
enhancing many hormone functions in the body. 


Description 
Origins 


HISTORICAL BACKGROUND. Traditional Chinese 
medicine originated in the region of eastern Asia that 
today includes China, Tibet, Vietnam, Korea, and Japan. 
Tribal shamans and holy men who lived as hermits in the 
mountains of China as early as 3500 B.c. practiced what 
was called the “Way of Long Life.” This regimen includ- 
ed a diet based on herbs and other plants; kung-fu exer- 
cises; and special breathing techniques that were thought 
to improve vitality and life expectancy. 


After the Han dynasty, the next great age of Chinese 
medicine was under the Tang emperors, who ruled from 
A.D. 608 to 906. The first Tang emperor established 
China’s first medical school in A.D. 629 Under the Song 
(A.D.) 960-1279 and Ming (A.D. 1368—1644) dynasties, 
new medical schools were established, their curricula 
and qualifying examinations were standardized, and the 
traditional herbal prescriptions were written down and 
collected into encyclopedias. One important difference 
between the development of medicine in China and in 
the West is the greater interest in the West in surgical pro- 
cedures and techniques. 
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Builds immune system, offsets side effects of chemotherapy and radiation treatments 
Stimulates the production of red blood cells and bone marrow; increases cardiovascular 


Prevents fluid loss, e.g., excessive sweating, runny nose, incontinence 


PHILOSOPHICAL BACKGROUND: THE COSMIC AND 
NATURAL ORDER. In Taoist thought, the Tao, or univer- 
sal first principle, generated a duality of opposing princi- 
ples that underlie all the patterns of nature. These princi- 
ples, yin and yang, are mutually dependent as well as 
polar opposites. They are basic concepts in traditional 
Chinese medicine. Yin represents everything that is cold, 
moist, dim, passive, slow, heavy, and moving downward 
or inward; while yang represents heat, dryness, bright- 
ness, activity, rapidity, lightness, and upward or outward 
motion. Both forces are equally necessary in nature and 
in human well-being, and neither force can exist without 
the other. The dynamic interaction of these two princi- 
ples is reflected in the cycles of the seasons, the human 
life cycle, and other natural phenomena. One objective of 
traditional Chinese medicine is to keep yin and yang in 
harmonious balance within a person. 


In addition to yin and yang, Taoist teachers also 
believed that the Tao produced a third force, primordial 
energy or qi (also spelled chi or ki). The interplay 
between yin, yang, and qi gave rise to the Five Elements 
of water, metal, earth, wood, and fire. These entities are 
all reflected in the structure and functioning of the 
human body. 


THE HUMAN BEING. Traditional Chinese physicians 
did not learn about the structures of the human body 
from dissection because they thought that cutting open a 
body insulted the person’s ancestors. Instead they built 
up an understanding of the location and functions of the 
major organs over centuries of observation, and then cor- 
related them with the principles of yin, yang, qi, and the 
Five Elements. Thus wood is related to the liver (yin) and 
the gall bladder (yang); fire to the heart (yin) and the 
small intestine (yang); earth to the spleen (yin) and the 
stomach (yang); metal to the lungs (yin) and the large 
intestine (yang); and water to the kidneys (yin) and the 
bladder (yang). The Chinese also believed that the body 
contains Five Essential Substances, which include blood, 
spirit, vital essence (a principle of growth and develop- 
ment produced by the body from qi and blood), Fluids 
(all body fluids other than blood, such as saliva, spinal 
fluid, sweat, etc.), and qi. 
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Herbalism, traditional Chinese 


Chinese herbal treatment differs from Western herbal- 
ism in several respects. In Chinese practice, several differ- 
ent herbs may be used, according to each plant’s effect on 
the individual’s qi and the Five Elements. There are many 
formulas used within traditional Chinese medicine to treat 
certain common imbalance patterns. These formulas can 
be modified to fit specific individuals more closely. 


A traditional Chinese herbal formula typically con- 
tains four classes of ingredients, arranged in a hierarchical 
order: a chief (the principal ingredient, chosen for the 
patient’s specific illness); a deputy (to reinforce the 
chief’s action or treat a coexisting condition); an assistant 
(to counteract side effects of the first two ingredients); 
and an envoy (to harmonize all the other ingredients and 
convey them to the parts of the body that they are to treat). 


Methods of diagnosis 


A Chinese herbalist will not prescribe a particular 
herb on the strength of symptoms only, but will take into 
consideration the physical condition, emotional health, 
and mental state of the patient. He or she may look at the 
condition of the patient’s hair, skin, and tongue, as well 
as the appearance of the eyes, lips, and general complex- 
ion. The practitioner then listens to the sounds the body 
makes when breathing. He or she may smell the breath, 
body odor, or sputum in diagnosis. 


TCM practitioners take an extensive medical history 
of a patient. He or she may ask about dietary habits, 
lifestyle, and sleep patterns. The patient will be ques- 
tioned about chief medical complaints, as well as on his 
or her particular emotional state and sexual practices. 


Chinese herbalists employ touch as a diagnostic tool. 
They may palpate the body or use light massage to assess 
the patient’s physical health. Another chief component of 
Chinese medical diagnosis is pulse diagnosis, or sphyg- 
mology. This is a very refined art that takes practitioners 
years to master. Some practitioners can detect 12 different 
pulse points that correspond to the 12 major organs in 
Chinese medicine. There are over 30 pulse qualities that 
practitioners are able to detect on each point. The 
strength, speed, quality, and rhythm of the pulse, to name 
a few, will be determined before a diagnosis is given. 


Herbs 


Chinese herbs may be used alone or in combination. 
Relatively few are used alone for medicinal purposes. 
Practitioners believe that illness can be effectively treated 
by combining herbs based on their various characteristics 
and the patient’s overall health. Every herb has four basic 
healing properties: nature, taste, affinity, and effect. 


An herb’s nature is described according to its yin or 
yang characteristics. Yang, or warming, herbs treat cold 
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deficiencies. They are frequently used in the treatment of 
the upper respiratory tract, skin, or extremities. Yin, or 
cooling, herbs, treat hot excess conditions. They are most 
often used to treat internal conditions and problems with 
organs. Herbs can also be neutral in nature. 


An herb’s taste does not refer to its flavor, but to its 
effect on qi, blood, fluids, and phlegm. Sour herbs have a 
concentrating action. They are prescribed to treat bodily 
excess conditions, such as diarrhea, and concentrate qi. 
Bitter herbs have an eliminating or moving downward 
action. They are used to treat coughs, constipation, and 
heart problems. Sweet or bland herbs have a harmonizing 
action. They are used as restorative herbs and to treat 
pain. Spicy herbs have a stimulating action. They are 
prescribed to improve blood and qi circulation. Salty 
herbs have a softening action. They are used to treat con- 
stipation and other digestion problems. 


An herb’s affinity describes its action on a specific 
bodily organ. (Note that Chinese medicine does not have 
the anatomical correlation for organ names. They corre- 
spond more closely to the organ’s function.) Sour herbs 
have an affinity for the liver and gallbladder. Bitter herbs 
act on the heart and small intestine. Sweet and bland 
herbs affect the stomach and spleen. Spicy herbs have an 
affinity for lungs and large intestine, whereas salty herbs 
act on the kidneys and bladder. 


Chinese herbs are lastly classified according to their 
specific actions, which are divided into four effects. 
Herbs that dispel are used to treat an accumulation, slug- 
gishness, or spasm by relaxing or redistributing. Herbs 
with an astringent action are used to consolidate or 
restrain a condition characterized by discharge or exces- 
sive elimination. Herbs that purge treat an obstruction or 
“poison” by encouraging elimination and detoxification. 
Tonifying herbs nourish, support, and calm where there 
is a deficiency. 


Treatment of diabetes 


The incidence of diabetes has increased quite dra- 
matically in recent years, especially in the United States, 
where in general people take less exercise, and food is 
taken in greater quantity with a general reduction in qual- 
ity. This has lead to a scramble to find new solutions to 
the problem, and many researchers have focused their 
interest on Chinese herbal remedies. In the search for 
more effective and more convenient treatments, the alka- 
loid berberine has come under close scrutiny for its many 
uses, among them the treatment of diabetes. In trials, rats 
given a mixture of berberine and alloxan showed less 
likelihood of incurring a rise in blood sugar. Patients suf- 
fering from type II diabetes who were given between 300 
and 600 mg of berberine daily for between one and three 
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months, showed a reduction in blood sugar levels, when 
taken in conjunction with a controlled diet. 


Treatment of AIDS and cancer 


Independent researchers are investigating indica- 
tions that Chinese herbalism can reduce the toxicity of 
chemotherapy and other medications, in addition to stim- 
ulating immune responses. 


Preparations 


Those who are unfamiliar with Chinese herbs and 
their uses should consult a practitioner before starting 
any treatment. Once a remedy is prescribed, it may be 
found at Oriental markets or health food stores. The 
remedies used in Chinese herbalism are standardized and 
sold prepared for use, with instructions for dosage. A 
Chinese herbalist may prescribe herbs to be made into 
tea, or taken as capsules. 


Precautions 


When treating a patient, the herbalist will aim to gen- 
tly “nudge” the system into shape, rather than producing 
any immediate reaction. A return to health, therefore, may 
take time, and it is important that the patient realizes the 
principle of the treatment. Some practitioners estimate 
that treatment will take a month for every year that a 
chronic condition has existed. The advantage of the slow 
pace is that if there is a bad reaction to any herb, which is 
rare, it will be mild because the treatment itself is gentle. 


As with most naturopathic therapies, Chinese herbal 
remedies work best when taken in conjunction with a 
healthy lifestyle and program of exercise. 


Side effects 


Some Chinese herbs are incompatible with certain 
prescription drugs, certain foods, or should not be taken 
during pregnancy. To be certain, a Chinese herbalist 
should be consulted. 


Research and general acceptance 


At present, there is renewed interest in the West in 
traditional Chinese medicine and Chinese herbalism. Of 
the 700 herbal remedies used by traditional Chinese prac- 
titioners, over 100 have been tested and found effective by 
the standards of Western science. Several United States 
agencies, including the National Institutes of Health, the 
Office of Alternative Medicine, and the Food and Drug 
Administration are currently investigating Chinese herbal 
medicine as well as acupuncture and Tui na massage. In 
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KEY TERMS 


Absorption spectrometry—A scientific procedure 
to determine chemical makeup of samples. 


Interferon—A substance proved to be necessary 
in the body to help fight cancer cells. 


Immune function—The body’s defense system 
against bacteria, viruses and fungi, and any mal- 
function of the organism. 


Pharmaco-dynamics—tThe study of the relation- 
ships and interactions of herbs. 


Platelet aggregation—The clumping together of 
blood cells, possibly forming a clot. 


Thrombocyte—Another name for platelet. 


general, however, Western studies of Chinese medicine 
focus on the effects of traditional treatments and the rea- 
sons for those effects, thus attempting to fit traditional 
Chinese medicine within the Western framework of pre- 
cise physical measurements and scientific hypotheses. 


Resources 


BOOKS 

Molony, David. The American Association of Oriental Medi- 
cine’s Complete Guide to Chinese Herbal Medicine. New 
York: Berkeley Publishing Group, 1998. 


ORGANIZATIONS 

National Center for Complementary and Alternative Medicine 
http://nccam.nih.gov/nccam/. 

The California Association of Acupuncture and Oriental Medi- 
cine http://www.CAAOM.ORG/medicine/overview.htm 

For help with herbs and a list of practitioners http://www. 
craneherb.com/. 

Institute of Chinese Materia Medica, China Academy of Tradi- 
tional Chinese Medicine Beijing, 100700. 


Patricia Skinner 


E Herbalism, Western 


Definition 


Western herbalism is a form of the healing arts that 
draws from herbal traditions of Europe and the Americ- 
as, and that emphasizes the study and use of European 
and Native American herbs in the treatment and preven- 
tion of illness. Western herbalism is based on physicians’ 
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and herbalists’ clinical experience and traditional knowl- 
edge of medicinal plant remedies preserved by oral tradi- 
tion and in written records over thousands of years. West- 
ern herbalism, like the much older system of traditional 
Chinese medicine, relies on the synergistic and curative 
properties of the plant to treat symptoms and disease and 
maintain health. 


Western herbalism is based upon pharmocognosy, 
the study of natural products. Pharmocognosy includes 
the identification, extraction methods, and applications 
of specific plant constituents responsible for specific 
therapeutic actions, such as the use of digoxin from Digi- 
talis leaf for heart failure. These constituents are 
extracted, purified and studied in vitro, in vivo, and in 
clinical research. They may be concentrated to deliver 
standardized, set doses. Sometimes, the natural con- 
stituent can be synthesized in the lab, or changed and 
patented. Practitioners may choose to use fresh medici- 
nal plants, simple extracts, or standardized extracts. 


In standardized extracts, a specific quantity of a con- 
stituent is called a marker compound, and it may or may 
not be the active constituent(s) in the plant medicine. 
There are preparations with standardized active con- 
stituent quantities, and preparations with greater empha- 
sis on quality of crude plant material and traditional 
preparation methodology than on finalized total quantity 
of marker compounds. The preference between the two 
for precision dosing is philosophical, practical and vari- 
able. When using plant extracts in which the active con- 
stituents and their cofactors are well established, or the 
therapeutic and lethal dose are close, standardized prod- 
ucts are often preferred. When using plant extracts whose 
active constituents remain obscure, or the active con- 
stituents when purified produce weaker therapeutic 
results or more undesirable side effects, the products pro- 
duced under good manufacturing processes and accord- 
ing to the traditional National Formulary U. S. Dispen- 
satory or U. S. Pharmacopeia are preferred. 


Purpose 


The benefits of botanical medicine may be subtle or 
dramatic, depending on the remedy used and the symp- 
tom or problem being addressed. Herbal remedies usual- 
ly have a much slower effect than pharmaceutical drugs. 
Some herbal remedies have a cumulative effect and work 
slowly over time to restore balance, and others are indi- 
cated for short-term treatment of acute symptoms. When 
compared to the pharmaceutical drugs, herbal remedies 
prepared from the whole plant have relatively few side 
effects. This is due to the complex chemistry and syner- 
gistic action of the full range of phytochemicals present 
in the whole plant, and the relatively lower concentra- 
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tions. They are generally safe when used in properly des- 
ignated therapeutic dosages, and less costly than the iso- 
lated chemicals or synthetic prescription drugs available 
from western pharmaceutical corporations. 


Description 
Origins 


Over 2,500 years ago Hippocrates wrote, “In medi- 
cine one must pay attention not to plausible theorizing 
but to experience and reason together.” This Greek physi- 
cian and herbalist from the fourth century B.C. is consid- 
ered the father of western medicine. He stressed the 
importance of diet, water quality, climate, and social 
environment in the development of disease. Hippocrates 
believed in treating the whole person, rather than merely 
isolating and treating symptoms. He recognized the 
innate capacity of the body to heal itself, and emphasized 
the importance of keen observation in the medical prac- 
tice. He recommended simple herbal remedies to assist 
the body in restoring health. 


Ancient Greek medicine around the fifth century 
B.C. was a fertile ground for contrasting philosophies and 
religions. Greek physicians were influenced by the accu- 
mulated medical knowledge from Egypt, Persia, and 
Babylon. Medical advances flourished and practitioners 
and scholars were free to study and practice without reli- 
gious and secular constraints. In the fourth century B.c., 
Theophrastus wrote the Historia Plantarum, considered 
to be the founding text in the science of botany. 


During the first century A.D. Dioscorides, a Greek 
physician who traveled with the Roman legions, pro- 
duced five medical texts. His herbal text, known as the 
De Materia Medica is considered to be among the most 
influential of all western herbal texts. It became a stan- 
dard reference for practitioners for the next 1,500 years. 
This influential book also included information on medi- 
cinal herbs and treatments that had been used for cen- 
turies in Indian Ayurvedic medicine. Galen of Perga- 
mon, who also lived in the first century A.D., was a 
Roman physician and student of anatomy and physiolo- 
gy. He authored a recipe book containing 130 antidotes 
and medicinal preparations. These elaborate mixtures, 
known as galenicals, sometimes included up to one hun- 
dred herbs and other substances. This complex approach 
to herbal medicine was a dramatic change from the sim- 
ple remedies recommended by Hippocrates and 
employed by traditional folk healers. Galen developed a 
rigid system of medicine in which the physician, with his 
specialized knowledge of complex medical formulas, 
was considered the ultimate authority in matters of health 
care. The Galenic system, relying on theory and scholar- 
ship rather than observation, persisted throughout the 
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Middle Ages. The galenical compounds, along with 
bloodletting, and purging, were among the drastic tech- 
niques practiced by the medical professionals during 
those times; however, traditional herbal healers persisted 
outside the mainstream medical system. 


During the eighth century a medical school was estab- 
lished in Salerno, Italy, where the herbal knowledge accu- 
mulated by Arab physicians was preserved. The Arabian 
Muslims conducted extensive research on medicinal herbs 
found in Europe, Persia, India, and the Far East. Arab busi- 
nessmen opened the first herbal pharmacies early in the 
ninth century. The Leech Book of Bald, the work of a 
Christian monk, was compiled in the tenth century. It pre- 
served important medical writings that had survived from 
the work of physicians in ancient Greece and Rome. 


The Middle Ages in Europe were a time of wide- 
spread death by plagues and pestilence. The Black 
Plague of 1348, particularly, and other health catastro- 
phes in later years, claimed so many lives that survivors 
began to lose faith in the dominant Galenic medical sys- 
tem. Fortunately, the knowledge of traditional herbal 
medicine had not been lost. Medieval monks who culti- 
vated extensive medicinal gardens on the monastery 
grounds, also patiently copied the ancient herbal and 
medical texts. Folk medicine as practiced in Europe by 
traditional healers persisted, even though many women 
herbalists were persecuted as witches and enemies of the 
Catholic church and their herbal arts were suppressed. 


The growing spice trade and explorations to the New 
World introduced exotic plants, and a whole new realm of 
botanical medicines became available to Europeans. Fol- 
lowing the invention of the printing press in the fifteenth 
century, a large number of herbal texts, also simply called 
herbals, became available for popular use. Among them 
were the beautifully illustrated works of the German 
botanists Otto Brunfels and Leonhard Fuchs published in 
1530, and the Dutch herbal of Belgian physician Rembert 
Dodoens, a popular work that was later reproduced in 
English. In 1597, the physician and gardener John Gerard 
published one of the most famous of the English herbals, 
still in print today. Gerard’s herbal, known as The Herball 
or General Historie of Plantes was not an original work. 
Much of the content was taken from the translated text of 
his Belgian predecessor Dodoens. Gerard did, however, 
include descriptions of some of the more than one thou- 
sand species of rare and exotic plants and English flora 
from his own garden. 


The correspondence of astrology with herbs was 
taught by Arab physicians who regarded astrology as a 
science helpful in the selection of medicines and in the 
treatment of diseases. This approach to western herbalism 
was particularly evident in the herbal texts published in 
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A selection of Western herbal medical equipment and tradi- 
tional herbs, including foxglove (upper right), ginger (center 
right), and periwinkle (lower left). (Photo Researchers, Inc. 
Reproduced by permission.) 


the sixteenth and seventeenth centuries. One of the most 
popular and controversial English herbals is The English 
Physician Enlarged published in 1653. The author, 
Nicholas Culpeper, was an apothecary by trade. He also 
published a translation of the Latin language London 
Pharmacopoeia into English. Culpeper was a noncon- 
formist in loyalist England, and was determined to make 
medical knowledge more accessible to the apothecaries, 
the tradesmen who prescribed most of the herbal reme- 
dies. Culpeper’s herbal was criticized by the medical 
establishment for its mix of magic and astrology with 
botanical medicine, but it became one of the most popular 
compendiums of botanical medicine of its day. Culpeper 
also accepted the so-called “Doctrine of Signatures,” 
practiced by medieval monks in their medicinal gardens. 
This theory teaches that the appearance of plants is the 
clue to their curative powers. Plants were chosen for treat- 
ment of particular medical conditions based on their asso- 
ciations with the four natural elements and with a planet 
or sign. The place where the plant grows, its dominant 
physical feature, and the smell and taste of an herb deter- 
mined the plant’s signature. Culpeper’s herbal is still in 
print in facsimile copies, and some pharmocognosists and 
herbalists in the twenty-first century voice the same criti- 
cisms that Culpeper’s early critics did. 


European colonists brought their herbal knowledge 
and plant specimens to settlements in North America 
where they learned from the indigenous Americans how 
to make use of numerous nutritive and medicinal plants, 
native to the New World. Many European medicinal 
plants escaped cultivation from the early settlements and 
have become naturalized throughout North America. The 
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first record of Native American herbalism is found in the 
manuscript of the native Mexican Indian physician, Juan 
Badianus published in 1552. The American Folk tradition 
of herbalism developed as a blend of traditional European 
medicine and Native American herbalism. The pioneer 
necessity for self-reliance contributed to the perseverance 
of folk medicine well into the twentieth century. 


In Europe in the seventeenth century, the alchemist 
Paracelsus changed the direction of western medicine 
with the introduction of chemical and mineral medicines. 
He was the son of a Swiss chemist and physician. 
Paracelsus began to apply chemicals, such as arsenic, 
mercury, sulfur, iron, and copper sulfate to treat disease. 
His chemical approach to the treatment of disease was a 
forerunner to the reliance in the twentieth century on 
chemical medicine as the orthodox treatment prescribed 
in mainstream medical practice. 


The nineteenth and twentieth centuries brought a 
renewed interest in the practice of western herbalism and 
the development of natural therapies and health care sys- 
tems that ran counter to the mainstream methods of com- 
bating disease symptoms with synthetic pharmaceuticals. 


In the late eighteenth century, the German physician 
Samuel Hahnemann developed a system of medicine 
known as homeopathy. This approach to healing 
embraces the philosophy of “like cures like.” Homeopathy 
uses extremely diluted solutions of herbs, animal products, 
and chemicals that are believed to hold a “trace memory” 
or energetic imprint of the substance used. Homeopathic 
remedies are used to amplify the patient’s symptoms with 
remedies that would act to produce the same symptom in a 
healthy person. Homeopathy holds that the symptoms of 
illness are evidence of the body’s natural process of heal- 
ing and eliminating the cause of the disease. 


In 1895, the European medical system known as 
Naturopathy was introduced to the North America. Like 
homeopathy, this medical approach is based on the Hip- 
pocratic idea of eliminating disease by assisting the 
body’s natural healing abilities. The naturopath uses non- 
toxic methods to assist the body’s natural healing 
processes, including nutritional supplements, herbal 
remedies, proper diet, and exercise to restore health. 


Western herbalism is regaining popularity at a time 
when the world is assaulted by the stress of overpopula- 
tion and development that threatens the natural biodiver- 
sity necessary for these valuable medicinal plants to sur- 
vive. The American herb market is growing rapidly and 
increasing numbers of individuals are choosing alterna- 
tive therapies over the mainstream allopathic western 
medicine. It is projected that by the year 2002 consumers 
will spend more than seven billion dollars a year on 
herbal products. An estimated 2,400 acres of native plant 
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habitat are lost to development every day. As much as 
29% of all plant life in North America is in danger of 
extinction, including some of the most important native 
medicinal plants, according to the 1997 World Conserva- 
tion Union Red List of Threatened Plants. 


Though research into the efficacy and safety of tradi- 
tional herbal remedies is increasing, it has been limited by 
the high costs of clinical studies and laboratory research, 
and by the fact that whole plants and their constituents are 
not generally patentable (therefore, there is no drug profit 
after market introduction). Outside the United States, 
herbalism has successfully combined with conventional 
medicine, and in some countries is fully integrated into the 
nations’ health care systems. At the beginning of the twen- 
ty-first century, 80% of the world’s population continues 
to rely on herbal treatments. The World Health Organiza- 
tion, an agency of the United Nations, promotes traditional 
herbal medicine for treatment of many local health prob- 
lems, particularly in the third world where it is affordable 
and already well-integrated into the cultural fabric. 


In the United States, the re-emergence in interest in 
holistic approaches to health care is evident. Citizens are 
demanding access to effective, safe, low-cost, natural medi- 
cine. Legislative and societal change is needed, however, 
before natural therapies can be fully integrated into the 
orthodox allopathic health care system and provide citizens 
with a wide range of choices for treatment. If the current 
trend continues, U. S. citizens will benefit from a choice 
among a variety of safe and effective medical treatments. 


Herbs are generally defined as any plant or plant part 
that may be used for medicinal, nutritional, culinary, or 
other beneficial purposes. The active constituents of 
plants (if known) may be found in varying amounts in the 
root, stem, leaf, flower, and fruit, etc. of the plant. Herbs 
may be classified into many different categories. Some 
western herbalists categorize herbal remedies according 
to their strength, action, and characteristics. Categories 
may include sedatives, stimulants, laxatives, febrifuges 
(to reduce fever), and many others. One system of classi- 
fication is based on a principle in traditional Chinese 
medicine that categorizes herbs into four classes: tonics, 
specifics, heroics, or cleansers and protectors. Within 
these broad classifications are the numerous medicinal 
actions of the whole herb which may be due to a specific 
chemical or combination of chemicals in the plant. 


e Tonics. Herbs in this classification are also known as 
alteratives in western herbalism. They are generally 
mild in their action and act slowly in the body, provid- 
ing gentle stimulation and nutrition to specific organs 
and systems. Tonic herbs act over time to strengthen 
and nourish the whole body. These herbs are generally 
safe and may be used regularly, even in large quantities. 
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These tonic herbs are known as “superior” remedies in 
traditional Chinese medicine. The therapeutic dose of 
tonic remedies is far removed from the possible toxic 
dose. American ginseng is an example of a tonic herb. 


Specifics. Herbs in this classification are strong and 
specific in their therapeutic action. They are generally 
used for short periods of time in smaller dosages to 
treat acute conditions. Herbs classified as specifics are 
not used beyond the therapeutic treatment period. Echi- 
nacea is a specific herb. 


Heroic. These herbs offer high potency but are poten- 
tially toxic, and should not be used in self-treatment. 
Because the therapeutic dosage may be close to the 
lethal dosage, these herbs are presented cautiously and 
closely monitored or avoided by trained clinicians. 
They should not be used continuously or without expert 
supervision. Poke (Phytolacca americana) is an exam- 
ple of a heroic remedy. 


Cleansers and protectors. These herbs, plants, and plant 
tissues remove wastes and pollutants, while minimally 
affecting regular body processes. An example of a 
cleanser is pectin. Pectins are the water soluble sub- 
stances that bind cell walls in plant tissues, and some 
believe that they help remove heavy metals and envi- 
ronmental toxins from the body. 


Preparations 


Herbal preparations are commercially available in a 
variety of forms including tablets or capsules, tinctures, 
teas, fluid extracts, douches, washes, suppositories, dried 
herbs, and many other forms. The medicinal properties of 
herbs are extracted from the fresh or dried plant parts by the 
use of solvents appropriate to the particular herb. Alcohol, 
oil, water, vinegar, glycerin, and propylene glycol are some 
of the solvents used to extract and concentrate the medicinal 
properties. Steam distillation and cold-pressing techniques 
are used to extract the essential oils. The quality of any 
herbal remedy and the potency of the phytochemicals found 
in the herb depends greatly on the conditions of weather and 
soil where the herb was grown, the timing and care in har- 
vesting, and the manner of preparation and storage. 


Precautions 


Herbal remedies prepared by infusion, decoction, or 
alcohol tincture from the appropriate plant part, such as 
the leaf, root, or flower are generally safe when ingested 
in properly designated therapeutic dosages. However, 
many herbs have specific contraindications for use when 
certain medical conditions are present. Not all herbal 
remedies may be safely administered to infants or small 
children. Many herbs are not safe for use by pregnant or 
lactating women. Some herbs are toxic, even deadly, in 
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KEY TERMS 


In vitro—A biological reaction occurring in a lab- 
oratory apparatus. 


In vivo—Occurring in a living organism. 


Phyto-, as in phytochemical, phytomedicinal, and 
phytotherapy—Meaning, or pertaining to, a plant 
or plants. 


Wildcrafting—Gathering of herbs or other natural 
materials. 


large amounts, and there is little research on the chronic 
toxicity that may result from prolonged use. Herbal 
remedies are sold in the United States as dietary supple- 
ments and are not regulated for content or efficacy. Self- 
diagnosis and treatment with botanical medicinals may 
be risky. A consultation with a clinical herbalist, Naturo- 
pathic physician, or certified clinical herbalist is prudent 
before undertaking a course of treatment. 


Essential oils are highly concentrated and should not 
be ingested as a general rule. They should also be diluted 
in water or in a non-toxic carrier oil before application to 
the skin to prevent contact dermatitis or photo-sensitiza- 
tion. The toxicity of the concentrated essential oil varies 
depending on the chemical constituents of the herb. 


The American Professor of Pharmacognosy, Varro 
E. Tyler, believes that “herbal chaos” prevails in the Unit- 
ed States with regard to herbs and phytomedicinals. In 
part he blames the herb producers and marketers of crude 
herbs and remedies for what he terms unproven hyper- 
bolic, poor quality control, deceptive labeling, resistance 
to standardization of dosage forms, and continued sale of 
herbs determined to be harmful. 


Side effects 


Herbs have a variety of complex phytochemicals 
that act on the body as a whole or on specific organs and 
systems. Some of these chemical constituents are mild 
and safe, even in large doses. Other herbs contain chemi- 
cals that act more strongly and may be toxic in large 
doses or when taken continuously. Drug interactions are 
possible with certain herbs when combined with certain 
pharmaceutical drugs. Some herbs are tonic in a small 
amount and toxic in larger dosages. 


Research and general acceptance 


Western herbalism is experiencing a revival of popu- 
lar and professional interest. The number of training 
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Hereditary fructose intolerance 


schools and qualified herbal practitioners is growing to 
meet the demand. Western herbalism is incorporated into 
the medical practice of licensed Naturopathic doctors, who 
receive special training in clinical herbalism. Folk herbal- 
ists, heir to the continuing oral traditions passed from gen- 
eration to generation in many rural areas, as well as ama- 
teur, self-taught herbalists, keep the practice of botanical 
medicine alive at the grassroots level. Traditional western 
herbalism relies on traditional use and materia medica, 
folk wisdom, and recent clinical research and advances in 
the extraction processes. These advances provide 
increased quality control on the concentration and potency 
of the active ingredients. Western physicians, educated in 
allopathic medicine, typically receive no training in the 
use of herbs. These doctors rely on pharmaceutical drugs 
for their patients, and some cite the following reasons for 
continuing to do so: lack of standardized dosages, lack of 
quality control in the preparation of herbal medicinals, and 
the dearth of clinical research verifying the safety and 
effectiveness of many traditional herbal remedies. 


Herbalism is widely practiced throughout Europe, 
particularly in England, France, Italy, and Germany where 
phytomedicinals are available in prescription form and as 
over-the-counter remedies. In Germany, plant medicines 
are regulated by a special government body known as the 
Commission E. In the United States, however, despite 
increasing popularity, traditional herbalism is not integrat- 
ed into the allopathic medical system. Phytomedicinals are 
sold as dietary supplements rather than being adequately 
researched and recognized as safe and effective drugs. The 
Dietary Supplement Health and Education Act of 1994 cir- 
cumvented a U. S. Food and Drug Administration (FDA) 
effort to effectively remove botanicals from the market- 
place and implement regulations restricting sale. Massive 
popular outcry against the proposed regulations on the sale 
of herbs and phytomedicinals resulted in this Congression- 
al action. In 2000, U.S. President Bill Clinton, by execu- 
tive order, created the White House Commission on Alter- 
native Medicine in an effort to hold alternative medicine 
therapies “to the same standard of scientific rigor as more 
traditional health care interventions.” That Commission is 
charged with recommending federal guidelines and legis- 
lation regarding the use of alternative medical therapies in 
the twenty-first century. 


Resources 


BOOKS 

The Burton Goldberg Group. Alternative Medicine, The Definitive 
Guide. Washington: Future Medicine Publishing, Inc., 1993. 

Kowalchik, Claire, and Hylton, William H. Rodale’s Illustrated 
Encyclopedia of Herbs. Pennsylvania: Rodale Press, 1987. 

Lust, John. The Herb Book. New York: Bantam Books, 1974. 

McIntyre, Anne. The Medicinal Garden. New York: Henry Holt 
and Company, Inc., 1997. 
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Murray, Michael T. The Healing Power of Herbs, 2nd ed. Cali- 
fornia: Prima Publications, Inc., 1995. 

Weiss, Gaea and Shandor Weiss. Growing & Using The Heal- 
ing Herbs. New York: Wings Books, 1992. 


PERIODICALS 

Deneen, Sally, with Rembert, Tracey. “Uprooted, The World- 
wide Plant Crisis Is Accelerating.” E Magazine (July/ 
August 1999) : 36-40. 

Liebmann, Richard, N.D. “United Plant Savers—Planting the 
Future.” PanGaia 22 (Winter 1999-2000) : 23- 26. 


ORGANIZATIONS 

National Center for the Preservation of Medicinal Herbs. 3350 
Beech Grove Road, Rutland, Ohio 45775. (740)742- 4401. 

United Plant Savers. P.O. Box 98, East Barre, Vermont 05649. 
(802)479-9825. <http://www.plantsavers.org>. 


OTHER 

Hobbs, Christopher. “Specific and Tonic Immune Herbs: 
Exploring a Practical System of Western Herbalism.” 
Health World. <http://www.healthy.net/asp/templates/ 
article.asp?PageType=Article&ID=960>. 

Oracle Tree New Age Mall. “Western Medical Astrology: A 
Brief History.” <http://ww.oracletree.com/avalonphysics/ 
wesmedas.html>. 

Tyler, Varro E., Ph.D. Herbs and Health Care in the Twenty- 
first Century. <http://www.richters.com/newdisplay.cgi? 
page=OttoRichter/1995.html>. 

Wicke, Roger, Ph.D. “A World History of Herbology and 
Herbalism: Oppressed Arts.” Rocky Mountain Herbal 
Institute. <http://www.rmhiherbalorg/a/f.ahrl-hist.html>. 


Clare Hanrahan 
Herbs see Echinacea; Ginkgo biloba; 
Ginseng; Saw palmetto; St. John’s wort 


Hereditary cerebral hemorrhage with 
amyloidosis see Cerebral amyloid 
angiopathy 

Hereditary chorea see Huntington’s disease 


i Hereditary fructose 


intolerance 
Definition 


Hereditary fructose intolerance is an inherited con- 
dition where the body does not produce the chemical 
needed to break down fructose (fruit sugar). 


Description 


Fructose is a sugar found naturally in fruits, vegeta- 
bles, honey, and table sugar. Fructose intolerance is a dis- 
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order caused by the body’s inability to produce an 
enzyme called aldolase B (also called fructose 1-phos- 
phate aldolase) that is necessary for absorption of fruc- 
tose. The undigested fructose collects in the liver and 
kidneys, eventually causing liver and kidney failure. One 
person in about 20,000 is born with this disorder. It is 
reported more frequently in the United States and North- 
ern European countries than in other parts of the world. It 
occurs with equal frequency in males and females. 


Causes and symptoms 


Fructose intolerance is an inherited disorder passed 
on to children through their parents’ genes. Both the 
mother and father have the gene that causes the condition, 
but may not have symptoms of fructose intolerance them- 
selves. (This is called an autosomal recessive pattern of 
inheritance.) The disorder will not be apparent until the 
infant is fed formula, juice, fruits, or baby foods that con- 
tain fructose. Initial symptoms include vomiting, dehy- 
dration, and unexplained fever. Other symptoms include 
extreme thirst and excessive urination and sweating. 
There will also be a loss of appetite and a failure to grow. 
Tremors and seizures caused by low blood sugar can 
occur. The liver becomes swollen and the patient becomes 
jaundiced with yellowing of the eyes and skin. Left 
untreated, this condition can lead to coma and death. 


Diagnosis 


Urine tests can be used to detect fructose sugar in 
the urine. Blood tests can also be used to detect hyper- 
bilirubinemia and high levels of liver enzymes in the 
blood. A liver biopsy may be performed to test for levels 
of enzymes present and to evaluate the extent of damage 
to the liver. A fructose-loading test where a dose of fruc- 
tose is given to the patient in a well-controlled hospital or 
clinical setting may also be used to confirm fructose 
intolerance. Both the biopsy and the loading test can be 
very risky, particularly in infants that are already sick. 


Treatment 


Once diagnosed, fructose intolerance can be suc- 
cessfully treated by eliminating fructose from the diet. 
Patients usually respond within three to four weeks and 
can make a complete recovery if fructose-containing 
foods are avoided. Early recognition and treatment of the 
disease is important to avoid damage to the liver, kid- 
neys, and small intestine. 


Prognosis 


If the condition is not recognized and the diet is not 
well controlled, death can occur in infants or young chil- 
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KEY TERMS 


Aldolase B—Also called fructose 1-phosphate 
aldolase, this chemical is produced in the liver, 
kidneys, and brain. It is needed for the breakdown 
of fructose, a sugar found in fruits, vegetables, 
honey, and other sweeteners. 


Hyperbilirubinemia—A condition where there is a 
high level of bilirubin in the blood. Bilirubin is a 
natural by-product of the breakdown of red blood 
cells, however, a high level of bilirubin may indi- 
cate a problem with the liver. 


Liver biopsy—A surgical procedure where a small 
piece of the liver is cut out for examination. A nee- 
dle or narrow tube may be inserted either directly 
through the skin and muscle or through a small 
incision and passed into the liver for collection of 
a sample of liver tissue. 


dren. With a well-controlled diet, the child can develop 
normally. 


Prevention 


Carriers of the gene for hereditary fructose intoler- 
ance can be identified through DNA analysis. Anyone 
who is known to carry the disease or who has the disease 
in his or her family can benefit from genetic counseling. 
Since this is a hereditary disorder, there is currently no 
known way to prevent it other than assisting at-risk indi- 
viduals with family planning and reproductive decisions. 


Resources 


BOOKS 

Greene, Harry L. “Fructose Intolerance.” In Cecil Textbook of 
Medicine, ed. J. Claude Bennett and Fred Plum. Philadel- 
phia: W. B. Saunders Co., 1996. 

“Hereditary Fructose Intolerance.” In Internal Medicine. 5th 
ed. Ed. Jay H. Stein. St. Louis: Mosby, 1998. 


ORGANIZATIONS 

National Institutes of Health. National Institute of Diabetes, 
Digestive and Kidney Diseases. Building 31, Room 9A04, 
31 Center Drive, Bethesda, MD 20892-2560. (301) 496- 
3583. 


OTHER 

“What Is Hereditary Fructose Intolerance?” Hereditary Fruc- 
tose Intolerance & Aldolase Homepage. <http://www.bu. 
edu/aldolase>. 


Altha Roberts Edgren 
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Hereditary hemorrhagic telangiectasia 


f Hereditary hemorrhagic 


telangiectasia 
Definition 
Hereditary hemorrhagic telangiectasia is an inherit- 
ed condition characterized by abnormal blood vessels 
which are delicate and prone to bleeding. Hereditary 


hemorrhagic telangiectasia is also known as Rendu- 
Osler-Weber disease. 


Description 


The term telangiectasia refers to a spot formed, usu- 
ally on the skin, by a dilated capillary or terminal artery. 
In hereditary hemorrhagic telangiectasia these spots 
occur because the blood vessel is fragile and bleeds easi- 
ly. The bleeding may appear as small, red or reddish-vio- 
let spots on the face, lips, inside the mouth and nose or 
the tips of the fingers and toes. Other small telangiec- 
tasias may occur in the digestive tract. 


Unlike hemophilia, where bleeding is caused by an 
ineffective clotting mechanism in the blood, bleeding in 
hereditary hemorrhagic telangiectasia is caused by frag- 
ile blood vessels. However, like hemophilia, bleeding 
may be extensive and can occur without warning. 


Causes and symptoms 


Hereditary hemorrhagic telangiectasia, an autosomal 
dominant inherited disorder, occurs in one in 50,000 people. 


Recurrent nosebleeds are a nearly universal symptom 
in this condition. Usually the nosebleeds begin in child- 
hood and become worse with age. The skin changes begin 
at puberty, and the condition becomes progressively 
worse until about 40 years of age, when it stabilizes. 


Diagnosis 
The physician will look for red spots on all areas of 


the skin, but especially on the upper half of the body, and 
in the mouth and nose and under the tongue. 


Treatment 


There is no specific treatment for hereditary hemor- 
rhagic telangiectasia. The bleeding resulting from the con- 
dition can be stopped by applying compresses or direct 
pressure to the area. If necessary, a laser can be used to 
destroy the vessel. In severe cases, the leaking artery can 
be plugged or covered with a graft from normal tissue. 


Prognosis 


In most people, recurrent bleeding results in an iron 
deficiency. It is usually necessary to take iron supplements. 
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KEY TERMS 


Autosomal dominant—A pattern of inheritance in 
which the dominant gene on any non-sex chromo- 
some carries the defect. 


Chromosome—A threadlike structure in the cell 
which transmits genetic information. 


Prevention 


Hereditary hemorrhagic telangiectasia is an inherit- 
ed disorder and cannot be prevented. 


Resources 


ORGANIZATIONS 

American Medical Association. 515 N. State St., Chicago, IL 
60612. (312) 464-5000. <http://www.ama-assn.org>. 

Association of Birth Defect Children, 3526 Emerywood Lane, 
Orlando, FL 32806,305/859-2821. 


Dorothy Elinor Stonely 


Hereditary hyperuricemia see Lesch-Nyhan 
syndrome 


Hereditary spinocerebellar ataxia see 
Friedreich’s ataxia 


Hermaphroditism see Intersex states 


i Hernia 


Definition 


Hernia is a general term used to describe a bulge or 
protrusion of an organ through the structure or muscle 
that usually contains it. 


Description 


There are many different types of hernias. The most 
familiar type are those that occur in the abdomen, in 
which part of the intestines protrude through the abdomi- 
nal wall. This may occur in different areas and, depend- 
ing on the location, the hernia is given a different name. 


An inguinal hernia appears as a bulge in the groin 
and may come and go depending on the position of the 
person or their level of physical activity. It can occur with 
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or without pain. In men, the protrusion may descend into 
the scrotum. Inguinal hernias account for 80% of all her- 
nias and are more common in men. 


Femoral hernias are similar to inguinal hernias but 
appear as a bulge slightly lower. They are more common 
in women due to the strain of pregnancy. 


A ventral hernia is also called an incisional hernia 
because it generally occurs as a bulge in the abdomen at 
the site of an old surgical scar. It is caused by thinning or 
stretching of the scar tissue, and occurs more frequently 
in people who are obese or pregnant. 


An umbilical hernia appears as a soft bulge at the 
navel (umbilicus). It is caused by a weakening of the area 
or an imperfect closure of the area in infants. This type of 
hernia is more common in women due to pregnancy, and 
in Chinese and black infants. Some umbilical hernias in 
infants disappear without treatment within the first year. 


A hiatal or diaphragmatic hernia is different from 
abdominal hernias in that it is not visible on the outside 
of the body. With a hiatal hernia, the stomach bulges 
upward through the muscle that separates the chest from 
the abdomen (the diaphragm). This type of hernia occurs 
more often in women than in men, and it is treated differ- 
ently from other types of hernias. 


Causes and symptoms 


Most hernias result from a weakness in the abdomi- 
nal wall that either develops or that an infant is born 
with (congenital). Any increase in pressure in the 
abdomen, such as coughing, straining, heavy lifting, or 
pregnancy, can be a considered causative factor in devel- 
oping an abdominal hernia. Obesity or recent excessive 
weight loss, as well as aging and previous surgery, are 
also risk factors. 


Most abdominal hernias appear suddenly when the 
abdominal muscles are strained. The person may feel 
tenderness, a slight burning sensation, or a feeling of 
heaviness in the bulge. It may be possible for the person 
to push the hernia back into place with gentle pressure, 
or the hernia may disappear by itself when the person 
reclines. Being able to push the hernia back is called 
reducing it. On the other hand, some hernias cannot be 
pushed back into place, and are termed incarcerated or 
irreducible. 


A hiatal hernia may also be caused by obesity, 
pregnancy, aging, or previous surgery. About 50% of all 
people with hiatal hernias do not have any symptoms. If 
symptoms exist they will include heartburn, usually 
30-60 minutes following a meal. There may be some 
mid chest pain due to gastric acid from the stomach 
being pushed up into the esophagus. The pain and 
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An illustration of an epigastric (abdominal) hernia in an 
adult male. The torso is shown with its skin removed. Epi- 
gastric hernia is caused commonly by a congenital weak- 
ness in muscles of the central upper abdomen; the intestine 
bulges out through the muscle at a point between the navel 
and breastbone. (Photograph by John Bavosi, Photo 
Researchers, Inc. Reproduced by permission.) 


heartburn are usually worse when lying down. Frequent 
belching and feelings of abdominal fullness may also 
be present. 


Diagnosis 


Generally, abdominal hernias need to be seen and 
felt to be diagnosed. Usually the hernia will increase in 
size with an increase in abdominal pressure, so the doc- 
tor may ask the person to cough while he or she feels the 
area. Once a diagnosis of an abdominal hernia is made, 
the doctor will usually send the person to a surgeon for a 
consultation. Surgery provides the only cure for a hernia 
through the abdominal wall. 


With a hiatal hernia, the diagnosis is based on the 
symptoms reported by the person. The doctor may then 
order tests to confirm the diagnosis. If a barium swallow 
is ordered, the person drinks a chalky white barium solu- 
tion, which will help any protrusion through the 
diaphragm show up on the x ray that follows. Currently, a 
diagnosis of hiatal hernia is more frequently made by 
endoscopy. This procedure is done by a gastroenterologist 
(a specialist in digestive diseases). During an endoscopy 
the person is given an intravenous sedative and a small 
tube is inserted through the mouth, then into the esopha- 
gus and stomach where the doctor can visualize the her- 
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KEY TERMS 


Endoscopy—A diagnostic procedure in which a 
tube is inserted through the mouth, into the esoph- 
agus and stomach. It is used to visualize various 
digestive disorders, including hiatal hernias. 


Herniorrhaphy—Surgical repair of a hernia. 


Incarcerated hernia—A hernia that can not be 
reduced, or pushed back into place inside the 
intestinal wall. 


Reducible hernia—A hernia that can be gently 
pushed back into place or that disappears when 
the person lies down. 


Strangulated hernia—A hernia that is so tightly 
incarcerated outside the abdominal wall that the 
intestine is blocked and the blood supply to that 
part of the intestine is cut off. 


nia. The procedure takes about 30 minutes and usually 
causes no discomfort. It is done on an outpatient basis. 


Treatment 


Once an abdominal hernia occurs it tends to increase 
in size. Some patients with abdominal hernias wait and 
watch for a while prior to choosing surgery. In these 
cases, they must avoid strenuous physical activity such as 
heavy lifting or straining with constipation. They may 
also wear a truss, which is a support worn like a belt to 
keep a small hernia from protruding. People can tell if 
their hernia is getting worse if they develop severe con- 
stant pain, nausea and vomiting, or if the bulge does not 
return to normal when lying down or when they try to 
gently push it back in place. In these cases they should 
consult with their doctor immediately. But, ultimately, 
surgery is the treatment in almost all cases. 


There are risks to not repairing a hernia surgically. 
Left untreated, a hernia may become incarcerated, which 
means it can no longer be reduced or pushed back into 
place. With an incarcerated hernia the intestines become 
trapped outside the abdomen. This could lead to a block- 
age in the intestine. If it is severe enough it may cut off 
the blood supply to the intestine and part of the intestine 
might actually die. 


When the blood supply is cut off, the hernia is 
termed “strangulated.” Because of the risk of tissue 
death (necrosis) and gangrene, and because the hernia 
can block food from moving through the bowel, a stran- 
gulated hernia is a medical emergency requiring immedi- 
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ate surgery. Repairing a hernia before it becomes incar- 
cerated or strangulated is much safer than waiting until 
complications develop. 


Surgical repair of a hernia is called a herniorrhaphy. 
The surgeon will push the bulging part of the intestine 
back into place and sew the overlying muscle back 
together. When the muscle is not strong enough, the sur- 
geon may reinforce it with a synthetic mesh. 


Surgery can be done on an outpatient basis. It usually 
takes 30 minutes in children and 60 minutes in adults. It 
can be done under either local or general anesthesia and is 
frequently done with a laparoscope. In this type of surgery, 
a tube that allows visualization of the abdominal cavity is 
inserted through a small puncture wound. Several small 
punctures are made to allow surgical instruments to be 
inserted. This type of surgery avoids a larger incision. 


A hiatal hernia is treated differently. Medical treat- 
ment is preferred. Treatments include: 


e avoiding reclining after meals 

e avoiding spicy foods, acidic foods, alcohol, and tobacco 
e eating small, frequent, bland meals 

e eating a high-fiber diet 


There are also several types of medications that help 
to manage the symptoms of a hiatal hernia. Antacids are 
used to neutralize gastric acid and decrease heartburn. 
Drugs that reduce the amount of acid produced in the 
stomach (H2 blockers) are also used. This class of drugs 
includes famotidine (sold under the name Pepcid), cime- 
tidine (Tagamet), and ranitidine (Zantac). Omeprazole 
(Prilosec) is not an H2 blocker, but is another drug that 
suppresses gastric acid secretion and is used for hiatal 
hernias. Another option may be metoclopramide 
(Reglan), a drug that increases the tone of the muscle 
around the esophagus and causes the stomach to empty 
more quickly. 


Alternative treatment 


There are alternative therapies for hiatal hernia. Vis- 
ceral manipulation, done by a trained therapist, can help 
replace the stomach to its proper positioning. Other 
options in addition to H2 blockers are available to help 
regulate stomach acid production and balance. One of 
them, deglycyrrhizinated licorice (DGL), helps balance 
stomach acid by improving the protective substances that 
line the stomach and intestines and by improving blood 
supply to these tissues. DGL does not interrupt the nor- 
mal function of stomach acid. 


As with traditional therapy, dietary modifications are 
important. Small, frequent meals will keep pressure 
down on the esophageal sphincter. Also, raising the head 
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of the bed several inches with blocks or books can help 
with both the quality and quantity of sleep. 


Prognosis 


Abdominal hernias generally do not recur in children 
but can recur in up to 10% of adult patients. Surgery is 
considered the only cure, and the prognosis is excellent if 
the hernia is corrected before it becomes strangulated. 


Hiatal hernias are treated successfully with medica- 
tion and diet modifications 85% of the time. The progno- 
sis remains excellent even if surgery is required in adults 
who are in otherwise good health. 


Prevention 


Some hernias can be prevented by maintaining a rea- 
sonable weight, avoiding heavy lifting and constipation, 
and following a moderate exercise program to maintain 
good abdominal muscle tone. 


Resources 


BOOKS 

Bare, Brenda G., and Suzanne C. Smeltzer. Brunner and Sud- 
darth’ s Textbook of Medical-Surgical Nursing. 8th 
ed.Philadelphia: Lippincott-Raven Publishers, 1996. 
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Spiro, H. M. “Hiatus Hernia and Reflux Esophagitis.” Hospital 
Practice (Jan. 1994): 51-66. 


Joyce S. Siok, RN 


i Hernia repair 


Definition 


Hernia repair is a surgical procedure to return an 
organ that protrudes through a weak area of muscle to its 
original position. 


Purpose 


Hernias occur when a weakness in the wall of the 
abdomen allows an organ, usually the intestines, to bulge 
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out of place. Hernias may result from a genetic predispo- 
sition toward this weakness. They can also be the result 
of weakening the muscle through improper exercise or 
poor lifting techniques. Both children and adults get her- 
nias. Some are painful, while others are not. 


There are three levels of hernias. An uncomplicated 
hernia is one where the intestines bulge into the peri- 
toneum (the membrane lining the abdomen), but they can 
still be manipulated back into the body (although they 
don’t stay in place without corrective surgery). This is 
termed a reducible hernia. 


If the intestines bulge through the hernia defect and 
become trapped, this is called an incarcerated hernia. If 
the blood supply to an incarcerated hernia is shut off, the 
hernia is called a strangulated hernia. Strangulated her- 
nias can result in gangrene. 


Both incarcerated and strangulated hernias are med- 
ical emergencies and require emergency surgery to cor- 
rect. For this reason, doctors generally recommend the 
repair of an uncomplicated hernia, even if it causes no 
discomfort to the patient. 


Precautions 


Hernia repair can be performed under local, region- 
al, or general anesthesia. The choice depends on the age 
and health of the patient and the type of hernia. General- 
ly hernia repair is very safe surgery, but—as with any 
surgery—the risk of complications increases if the 
patient smokes, is obese, is very young or very old, uses 
alcohol heavily, or uses illicit drugs. 


Description 


Hernia repairs are performed in a hospital or outpa- 
tient surgical facility by a general surgeon. Depending on 
the patient’s age, health, and the type of hernia, patients 
may be able to go home the same day or may remain 
hospitalized for up to three to five days. 


There are two types of hernia repair. A herniorrhaphy 
is used for simpler hernias. The intestines are returned to 
their proper place and the defect in the abdominal wall is 
mended. A hernioplasty is used for larger hernias. In this 
procedure, plastic or steel mesh is added to the abdominal 
wall to repair and reinforce the weak spot. 


There are five kinds of common hernia repairs. They 
are named for the part of the body closest to the hernia, 
or bulge. 


Femoral hernia repair 


This procedure repairs a hernia that occurs in the 
groin where the thigh meets the abdomen. It is called a 
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Hernia repair 


Intestinal hernia 
Testicle 


Sutures 


In this inguinal hernia repair, an incision is made in the abdomen. The hernia is located, and the intestines are returned to the 
abdomen. The abdominal wall is then sutured together to close any space and reinforce the weak area. (Illustration by Electron- 


ic Illustrators Group.) 


femoral hernia repair because it is near the spot where 
the femoral artery and vein pass from the leg into the 
trunk of the body. Sometimes this type of hernia creates a 
noticeable bulge. 


An incision is made in the groin area. The tissues are 
separated from the hernia sac, and the intestines are 
returned to the abdomen. The area is often reinforced 
with webbing before it is sewn shut. The skin is closed 
with sutures or metal clips that can be removed in about 
one week. 


Inguinal hernia repair 


Inguinal hernia repair closes a weakness in the 
abdominal wall that is near the inguinal canal, the spot 
where the testes descend from the body into the scrotum. 
This type of hernia occurs in about two percent of adult 
males. 


An incision is made in the abdomen, then the hernia 
is located and repaired. The surgeon must be alert not to 
injure the spermatic cord, the testes, or the blood supply 
to the testes. If the hernia is small, it is simply repaired. If 
it is large, the area is reinforced with mesh to prevent a 
recurrence. External skin sutures can be removed in 
about a week. Patients should not resume sexual activity 
until being cleared by their doctor. 


Umbilical hernia repair 


This procedure repairs a hernia that occurs when the 
intestines bulge through the abdomen wall near the 
navel. Umbilical hernias are most common in infants. 
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An incision is made near the navel. The hernia is 
located and the intestines are returned to the abdomen. 
The peritoneum is closed, then the large abdominal mus- 
cle is pulled over the weak spot in such a way as to rein- 
force the area. External sutures or skin clips can be 
removed in about 10 days. 


Incisional hernia repair 


Incisional hernias occur most frequently at the site 
of a scar from earlier abdominal surgery. Once again, the 
abdomen is opened and the intestines returned to their 
proper place. The area is reinforced with mesh, and the 
abdominal wall is reconstructed to prevent another hernia 
from developing. External sutures can be removed in 
about a week. 


Hiatal hernia 


A hiatal hernia repair is slightly different from the 
other hernias described here, because it corrects a weak- 
ness or opening in the diaphragm, the muscle that sepa- 
rates the chest cavity from the abdominal cavity. This 
surgery is done to prevent the stomach from shifting up 
into the chest cavity and to prevent the stomach from 
spilling gastric juices into the esophagus, causing pain 
and scarring. 


An incision is made in the abdomen or chest, and the 
hole or weakness in the diaphragm is located and 
repaired. The top of the stomach is wrapped around the 
bottom of the esophagus, and they are sutured together to 
hold the stomach in place. Sometimes the vagus nerve is 
cut in order to decrease the amount of acid the stomach 
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produces. External sutures can be removed in about one 
week. This type of hernia repair often requires a longer 
hospital stay than the other types, although techniques 
are being improved that reduce invasiveness of the 
surgery and the length of the hospital stay. 


Preparation 


Before the operation, the patient will have blood and 
urine collected for testing. X rays are taken of the affect- 
ed area. In a hiatal hernia, an endoscopy (a visual inspec- 
tion of the organs) is done. 


Patients should meet with the anesthesiologist before 
the operation to discuss any medications or conditions that 
might affect the administration of anesthesia. Patients may 
be asked to temporarily discontinue certain medications. 
The day of the operation, patients should not eat or drink 
anything. They may be given an enema to clear the bowels. 


Aftercare 


Patients should eat a clear liquid diet until the gas- 
trointestinal tract begins functioning again. Normally this 
is a short period of time. After that, they are free to eat a 
healthy, well-balanced diet of their choice. They may 
bathe normally, using a gentle, unscented soap. An 
antibiotic ointment may be prescribed for the incision. 
After the operation, a hard ridge will form along the inci- 
sion line. With time, this ridge softens and becomes less 
noticeable. Patients who remain in the hospital will have 
blood drawn for follow-up studies. 


Patients should begin easy activities, such as walk- 
ing, as soon as they are comfortable, but should avoid 
strenuous exercise for four to six weeks, and especially 
avoid heavy lifting. Learning and practicing proper lift- 
ing techniques is an important part of patient education 
after the operation. Patients may be given a laxative or 
stool softener so that they will not strain to have bowel 
movements. They should discuss with their doctor when 
to resume driving and sexual activity. 


Risks 


As with any surgery, there exists the possibility of 
excessive bleeding and infection after the surgery. In 
inguinal and femoral hernia repair, a slight risk of dam- 
age to the testicles or their blood supply exists for male 
patients. Accidental damage may be caused to the intesti- 
nal tract, but generally complications are few. 


Normal results 


The outcome of surgery depends on the age and health 
of the patient and on the type of hernia. Although most her- 
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KEY TERMS 


Endoscopy—A procedure in which an instrument 
containing a camera is inserted into the gastroin- 
testinal tract so that the doctor can visually inspect 
the gastrointestinal system. 


Gangrene—Death and decay of body tissue 
because the blood supply is cut off. Tissues that 
have died in this way must be surgically removed. 


Peritoneum—The transparent membrane lining 
the abdominal cavity that holds organs such as the 
intestines in place. 


nias can be repaired without complications, hernias recur in 
10-20% of people who have had hernia surgery. 


Resources 


BOOKS 

“Hernia Repair.” In The Complete Guide to Symptoms, Illness 
and Surgery. 3rd ed. Ed. H. Winter Griffith, et al. New 
York: Berkeley Publishing, 1995. 

“Hernia Repair.” In The Patient s Guide to Medical Tests, ed. 
Barry L. Zaret, et al. Boston: Houghton Mifflin, 1997. 


OTHER 
“Hernia Repair.” ThriveOnline. <http://thriveonline.oxygen.com>. 
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$ Herniated disk 


Definition 


Disk herniation is a rupture of fibrocartilagenous 
material (annulus fibrosis) that surrounds the interverte- 
bral disk. This rupture involves the release of the disk’s 
center portion containing a gelatinous substance called 
the nucleus pulposus. Pressure from the vertebrae above 
and below may cause the nucleus pulposus to be forced 
outward, placing pressure on a spinal nerve and causing 
considerable pain and damage to the nerve. This condi- 
tion most frequently occurs in the lumbar region and is 
also commonly called herniated nucleus pulposus, pro- 
lapsed disk, ruptured intervertebral disk, or slipped disk. 


Description 


The spinal column is made up of 26 vertebrae that 
are joined together and permit forward and backward 


1627 


ysip P3H 


Herniated disk 


bending, side bending, and rotation of the spine. Five dis- 
tinct regions comprise the spinal column, including the 
cervical (neck) region, thoracic (chest) region, lumbar 
(low back) region, sacral and coccygeal (tailbone) 
region. The cervical region consists of seven vertebrae, 
the thoracic region includes 12 vertebrae, and the lumbar 
region contains five vertebrae. The sacrum is composed 
of five fused vertebrae, which are connected to four fused 
vertebrae forming the coccyx. Intervertebral disks lie 
between each adjacent vertebra. 


Each disk is composed of a gelatinous material in the 
center, called the nucleus pulposus, surrounded by rings 
of a fiberous tissue (annulus fibrosus). In disk herniation, 
an intervertebral disk’s central portion herniates or slips 
through the surrounding annulus fibrosus into the spinal 
canal, putting pressure on a nerve root. Disk herniation 
most commonly affects the lumbar region between the 
fifth lumbar vertebra and the first sacral vertebra. Howev- 
er, disk herniation can also occur in the cervical spine. 
The incidence of cervical disk herniation is most common 
between the fifth and sixth cervical vertebrae. The second 
most common area for cervical disk herniation occurs 
between the sixth and seventh cervical vertebrae. Disk 
herniation is less common in the thoracic region. 


Predisposing factors associated with disk herniation 
include age, gender, and work environment. The peak 
age for occurrence of disk herniation is between 20—45 
years of age. Studies have shown that males are more 
commonly affected than females in lumbar disk hernia- 
tion by a 3:2 ratio. Prolonged exposure to a bent-forward 
work posture is correlated with an increased incidence of 
disk herniation. 


There are four classifications of disk pathology: 


e A protrusion may occur where a disk bulges without 
rupturing the annulus fibrosis. 


e The disk may prolapse where the nucleus pulposus 
migrates to the outermost fibers of the annulus fibrosis. 


e There may be a disk extrusion, which is the case if the 
annulus fibrosis perforates and material of the nucleus 
moves into the epidural space. 


¢ The sequestrated disk may occur as fragments from the 
annulus fibrosis and nucleus pulposus are outside the 
disk proper. 


Causes and symptoms 


Any direct, forceful, and vertical pressure on the lum- 
bar disks can cause the disk to push its fluid contents into 
the vertebral body. Herniated nucleus pulposus may occur 
suddenly from lifting, twisting, or direct injury, or it can 
occur gradually from degenerative changes with episodes 
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of intensifying symptoms. The annulus may also become 
weakened over time, allowing stretching or tearing and 
leading to a disk herniation. Depending on the location of 
the herniation, the herniated material can also press direct- 
ly on nerve roots or on the spinal cord, causing a shock- 
like pain (sciatica) down the legs, weakness, numbness, or 
problems with bowels, bladder, or sexual function. 


Diagnosis 


Several radiographic tests are useful for confirming 
a diagnosis of disk herniation and locating the source of 
pain. These tests also help the surgeon indicate the extent 
of the surgery needed to fully decompress the nerve. X 
rays show structural changes of the lumbar spine. Myel- 
ography is a special x ray of the spine in which a dye or 
air is injected into the patient’s spinal canal. The patient 
lies strapped to a table as the table tilts in various direc- 
tions and spot x rays are taken. X rays showing a nar- 
rowed dye column in the intervertebral disk area indicate 
possible disk herniation. 


Computed tomography scan (CT or CAT scans) 
exhibit the details of pathology necessary to obtain con- 
sistently good surgical results. Magnetic resonance 
imaging (MRI) analysis of the disks can accurately 
detect the early stages of disk aging and degeneration. 
Electomyograms (EMGs) measure the electrical activity 
of the muscle contractions and possibly show evidence of 
nerve damage. An EMG is a powerful tool for assessing 
muscle fatigue associated with muscle impairment with 
low back pain. 


Treatment 
Drugs 


Unless serious neurologic symptoms occur, herniated 
disks can initially be treated with pain medication and up 
to 48 hours of bed rest. There is no proven benefit from 
resting more than 48 hours. Patients are then encouraged 
to gradually increase their activity. Pain medications, 
including antiinflammatories, muscle relaxers, or in 
severe cases, narcotics, may be continued if needed. 


Epidural steroid injections have been used to 
decrease pain by injecting an antiinflammatory drug, 
usually a corticosteroid, around the nerve root to reduce 
inflammation and edema (swelling). This partly relieves 
the pressure on the nerve root as well as resolves the 
inflammation. 


Physical therapy 


Physical therapists are skilled in treating acute back 
pain caused by the disk herniation. The physical therapist 
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Spinal nerve 


A herniated disk refers to the rupture of fibrocartilagenous material, called the annulus fibrosis, that surrounds the interver- 
tebral disk. When this occurs, pressure from the vertebrae above and below may force the disk’s center portion, a gel-like 
substance, outward, placing additional pressure on the spinal nerve and causing pain and damage to the nerve. (Illustration 


by Electronic Illustrators Group.) 


can provide noninvasive therapies, such as ultrasound or 
diathermy to project heat deep into the tissues of the back 
or administer manual therapy, if mobility of the spine is 
impaired. They may help improve posture and develop 
an exercise program for recovery and long-term protec- 
tion. Appropriate exercise can help take pressure off 
inflamed nerve structures, while improving overall pos- 
ture and flexibility. Traction can be used to try to 
decrease pressure on the disk. A lumbar support can be 
helpful for a herniated disk at this level as a temporary 
measure to reduce pain and improve posture. 


Surgery 


Surgery is often appropriate for conditions that do 
not improve with the usual treatment. In this event, a 
strong, flexible spine is important for a quick recovery 
after surgery. There are several surgical approaches to 
treating a herniated disk, including the classic discecto- 
my, microdiscectomy, or percutanteous discectomy. The 
basic differences among these procedures are the size of 
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the incision, how the disk is reached surgically, and how 
much of the disk is removed. 


Discectomy is the surgical removal of the portion of 
the disk that is putting pressure on a nerve causing the 
back pain. In the classic disectomy, the surgeon first 
enters through the skin and then removes a bony portion 
of the vertebra called the lamina, hence the term 
laminectomy. The surgeon removes the disk material that 
is pressing on a nerve. Rarely is the entire lamina or disk 
entirely removed. Often, only one side is removed and 
the surgical procedure is termed hemi-laminectomy. 


In microdiscectomy, through the use of an operating 
microscope, the surgeon removes the offending bone or 
disk tissue until the nerve is free from compression or 
stretch. This procedure is possible using local anesthesia. 
Microsurgery techniques vary and have several advan- 
tages over the standard discectomy, such as a smaller 
incision, less trauma to the musculature and nerves, and 
easier identification of structures by viewing into the 
disk space through microscope magnification. 
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Percutaneous disk excision is performed on an out- 
patient basis, is less expensive than other surgical proce- 
dures, and does not require a general anesthesia. The pur- 
pose of percutaneous disk excision is to reduce the vol- 
ume of the affected disk indirectly by partial removal of 
the nucleus pulposus, leaving all the structures important 
to stability practically unaffected. In this procedure, large 
incisions are avoided by inserting devices that have cut- 
ting and suction capability. Suction is applied and the 
disk is sliced and aspirated. 


Arthroscopic microdiscectomy is similar to percuta- 
neous discectomy, however it incorporates modified arthro- 
scopic instruments, including scopes and suction devices. 
A suction irrigation of saline solution is established 
through two entry sites. A video discoscope is introduced 
from one site and the deflecting instruments from the oppo- 
site side. In this way, the surgeon is able to search and 
extract the nuclear fragments under direct visualization. 


Laser disk decompression is performed using simi- 
lar means as percutaneous excision and arthroscopic 
microdiscectomy, however laser energy is used to 
remove the disk tissue. Here, laser energy is percutan- 
teously introduced through a needle to vaporize a small 
volume of nucleus pulposus, thereby dropping the pres- 
sure of the disk and decompressing the involved neural 
tissues. One disadvantage of this procedure is the high 
initial cost of the laser equipment. It is important to real- 
ize that only a very small percentage of people with her- 
niated lumbar disks go on to require surgery. Further, 
surgery should be followed by appropriate rehabilita- 
tion to decrease the chance of reinjury. 


Chemonucleolysis 


Chemonucleolysis is an alternative to surgical exci- 
sion. Chymopapain, a purified enzyme derived from the 
papaya plant, is injected percutaneously into the disk 
space to reduce the size of the herniated disks. It hydrol- 
yses proteins, thereby decreasing water-binding capacity, 
when injected into the nucleus pulposus inner disk mate- 
rial. The reduction in size of the disk relieves pressure on 
the nerve root. 


Spinal fusion 


Spinal fusion is the process by which bone grafts 
harvested from the iliac crest (thick border of the ilium 
located on the pelvis) are placed between the interverte- 
bral bodies after the disk material is removed. This 
approach is used when there is a need to reestablish the 
normal bony relationship between the vertebrae. A total 
discectomy may be needed in some cases because lum- 
bar spinal fusion can help prevent recurrent lumbar disk 
herniation at a particular level. 
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KEY TERMS 


Annulus fibrosis—The outer portion of the interver- 
tebral disk made primarily of fibrocartilage rings. 


Epidural space—The space immediately surround- 
ing the outermost membrane of the spinal cord. 


Excision—The process of excising, removing, or 
amputating. 

Fibrocartilage—Cartilage that consists of dense 
fibers. 


Nucleus pulposus—The center portion of the 
intervertebral disk that is made up of a gelatinous 
substance. 


Percutaneous—Performed through the skin. 


Alternative treatment 


Acupuncture involves the use of fine needles inserted 
along the pathway of the pain to move energy locally and 
relieve the pain. An acupuncturist determines the location 
of the nerves affected by the herniated disk and positions 
the needles appropriately. Massage therapists may also pro- 
vide short-term relief from a herniated disk. Following 
manual examination and x-ray diagnosis, chiropractic 
treatment usually includes manipulation to correct muscle 
and joint malfunctions, while care is taken not to place an 
additional strain on the injured disk. If a full trial of conser- 
vative therapy fails, or if neurologic problems (weakness, 
bowel or bladder problems, and sensory loss) develop, the 
next step is usually evaluation by an orthopedic surgeon. 


Prognosis 


Only 5-10% of patients with unrelenting sciatica 
and neurological involvement, leading to chronic pain of 
the lumbar spine, need to have a surgical procedure per- 
formed. This strongly suggests that many patients with 
herniated disks at the lumbar level respond well to con- 
servative treatment. For those patients who do require 
surgery for lumbar disk herniation, the reviewed proce- 
dures of nerve root decompression caused by disk herni- 
ation is favorable. Results of studies varied from 60-90% 
success rates. Disk surgery has progressively evolved in 
the direction of decreasing invasiveness. Each surgical 
procedure is not without possible complications, which 
can lead to chronic low back pain and restricted lifestyle. 


Prevention 


Proper exercises to strengthen the lower back and 
abdominal muscles are key in preventing excess stress 
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and compressive forces on lumbar disks. Good posture 
will help prevent problems on cervical, thoracic, and lum- 
bar disks. A good flexibility program is critical for pre- 
vention of muscle and spasm that can cause an increase in 
compressive forces on disks at any level. Proper lifting of 
heavy objects is important for all muscles and levels of 
the individual disks. Good posture in sitting, standing, 
and lying down is helpful for the spine. Losing weight, if 
needed, can prevent weakness and unnecessary stress on 
the disks caused by obesity. Choosing proper footwear 
may also be helpful to reduce the impact forces to the 
lumbar disks while walking on hard surfaces. Wearing 
special back support devices may be helpful if heavy lift- 
ing is required with combinations of twisting. 


Resources 
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Hernioplasty see Hernia repair 
Herniorrhaphy see Hernia repair 

Herpes see Cold sore 

Herpes encephalitis see Encephalitis 
Herpes genitalis see Genital herpes 
Herpes simplex see Cold sore 

Herpes simplex type 2 see Genital herpes 
Herpes type 2 see Genital herpes 

Herpes zoster infection see Shingles 


Heterotopic transplant see Liver 
transplantation 
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Heterotropia see Strabismus 
HFRS see Hantavirus infections 


f Hiccups 


Definition 


Hiccups are the result of an involuntary, spasmodic 
contraction of the diaphragm followed by the closing of 
the throat. 


Description 


Hiccups are one of the most common, but thankfully 
mildest, disorders to which humans are prey. Virtually 
everyone experiences them at some point, but they rarely 
last long or require a doctor’s care. Occasionally, a bout 
of hiccups will last longer than two days, earning it the 
name “persistent hiccups.” Very few people will experi- 
ence intractable hiccups, in which hiccups last longer 
than one month. 


A hiccup involves the coordinated action of the 
diaphragm and the muscles that close off the windpipe 
(trachea). The diaphragm is a dome-shaped muscle sepa- 
rating the chest and abdomen, normally responsible for 
expanding the chest cavity for inhalation. Sensation from 
the diaphragm travels to the spinal cord through the 
phrenic nerve and the vagus nerve, which pass through 
the chest cavity and the neck. Within the spinal cord, 
nerve fibers from the brain monitor sensory information 
and adjust the outgoing messages that control contrac- 
tion. These messages travel along the phrenic nerve. 


Irritation of any of the nerves involved in this loop 
can cause the diaphragm to undergo involuntary contrac- 
tion, or spasm, pulling air into the lungs. When this 
occurs, it triggers a reflex in the throat muscles. Less 
than a tenth of a second afterward, the trachea is closed 
off, making the characteristic “hic” sound. 


Causes and symptoms 


Hiccups can be caused by central nervous system 
disorders, injury or irritation to the phrenic and vagus 
nerves, and toxic or metabolic disorders affecting the 
central or peripheral nervous systems. They may be of 
unknown cause or may be a symptom of psychological 
stress. Hiccups often occur after drinking carbonated 
beverages or alcohol. They may also follow overeating or 
rapid temperature changes. Persistent or intractable hic- 
cups may be caused by any condition which irritates or 
damages the relevant nerves, including: 
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High-risk pregnancy 


* overstretching of the neck 
e laryngitis 
e heartburn (gastroesophageal reflux) 


e irritation of the eardrum (which is innervated by the 
vagus nerve) 


e general anesthesia 
e surgery 

* bloating 

e tumor 

e infection 


e diabetes 


Diagnosis 


Hiccups are diagnosed by observation, and by hear- 
ing the characteristic sound. Diagnosing the cause of 
intractable hiccups may require imaging studies, blood 
tests, pH monitoring in the esophagus, and other tests. 


Treatment 


Most cases of hiccups will disappear on their own. 
Home remedies which interrupt or override the spasmodic 
nerve circuitry are often effective. Such remedies include: 


e holding one’s breath for as long as possible 
e breathing into a paper bag 
e swallowing a spoonful of sugar 


e bending forward from the waist and drinking water 
from the wrong side of a glass 


Treating any underlying disorder will usually cure the 
associated hiccups. Chlorpromazine (Thorazine) relieves 
intractable hiccups in 80% of cases. Metoclopramide 
(Reglan), carbamazepam, valproic acid (Depakene), and 
phenobarbital are also used. As a last resort, surgery to 
block the phrenic nerve may be performed, although it 
may lead to significant impairment of respiration. 


Prognosis 


Most cases of hiccups last no longer than several 
hours, with or without treatment. 


Prevention 


Some cases of hiccups can be avoided by drinking in 
moderation, avoiding very hot or very cold food, and 
avoiding cold showers. Carbonated beverages when 
drunk through a straw deliver more gas to the stomach 
than when sipped from a container; therefore, avoid 
using straws. 
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KEY TERMS 


Nerve—Fibers that carry sensory information, 
movement stimuli, or both from the brain and 
spinal cord to other parts of the body and back 
again. Some nerves, including the vagus nerve, 
innervate distantly separated parts of the body. 


Resources 


BOOKS 
Hurst, J. Willis. Medicine for the Practicing Physician. Stam- 
ford: Appleton & Lange, 1988. 
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High-altitude sickness see Altitude sickness 


I High-risk pregnancy 


Definition 


A high risk pregnancy is one in which some condi- 
tion puts the mother, the developing fetus, or both at 
higher-than-normal risk for complications during or after 
the pregnancy and birth. 


Description 


A pregnancy can be considered a high-risk pregnan- 
cy for a variety of reasons. Factors can be divided into 
maternal and fetal. Maternal factors include age (younger 
than age 15, older than age 35); weight (pre-pregnancy 
weight under 100 1b or obesity); height (under five feet); 
history of complications during previous pregnancies 
(including stillbirth, fetal loss, preterm labor and/or 
deliver small-for-gestational age baby, large baby, pre- 
eclampsia or eclampsia); more than five previous preg- 
nancies; bleeding during the third trimester; abnormalities 
of the reproductive tract; uterine fibroids; hypertension; 
Rh incompatability; gestational diabetes; infections of 
the vagina and/or cervix; kidney infection; fever; acute 
surgical emergency (appendicitis, gallbladder disease, 
bowel obstruction); post-term pregnancy; pre-existing 
chronic illness (such as asthma, autoimmune disease, 
cancer, sickle cell anemia, tuberculosis, herpes, AIDS, 
heart disease, kidney disease, Crohn’s disease, ulcera- 
tive colitis, diabetes). Fetal factors include exposure to 
infection (especially herpes simplex, viral hepatitis, 
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mumps, rubella, varicella, syphilis, toxoplasmosis, and 
infections caused by coxsackievirus); exposure to damag- 
ing medications (especially phenytoin, folic acid antago- 
nists, lithium, streptomycin, tetracycline, thalidomide, 
and warfarin); exposure to addictive substances (cigarette 
smoking, alcohol intake, and illicit or abused drugs). A 
pregnancy is also considered high-risk when prenatal 
tests indicate that the baby has a serious health problem 
(for example, a heart defect). In such cases, the mother 
will need special tests, and possibly medication, to carry 
the baby safely through to delivery. Furthermore, certain 
maternal or fetal problems may prompt a physician to 
deliver a baby early, or to choose a surgical delivery 
(cesarean section) rather than a vaginal delivery. 


Most women will see one healthcare provider during 
pregnancy, either an obstetrician, a midwife, or a nurse 
practitioner. Women who have a medical problem may 
need to see a medical specialist as well. Women diag- 
nosed with a high-risk pregnancy may also need the 
expert advice and care of a perinatologist. A perinatolo- 
gist is a medical doctor (obstetrician) who specializes in 
the care of women who are at high risk for having prob- 
lems during pregnancy. Perinatologists care for women 
who have pre-existing medical problems as well as 
women who develop complications during pregnancy. 


Diagnosis 


A woman with a high-risk pregnancy will need clos- 
er monitoring than the average pregnant woman. Such 
monitoring may include more frequent visits with the 
primary caregiver, tests to monitor the medical problem, 
blood tests to check the levels of medication, amniocen- 
tesis, serial ultrasound examination, and fetal monitor- 
ing. These tests are designed to track the original condi- 
tion, survey for complications, verify that the fetus is 
growing adequately, and make decisions regarding 
whether labor may need to be induced to allow for early 
delivery of the fetus. 


Treatment 


Treatment varies widely with the type of disease, the 
effect that pregnancy has on the disease, and the effect 
that the disease has on pregnancy. Additional tests may 
help determine the need for changes in medication or 
additional treatment. 


Prognosis 


The prognosis depends in large part on the specific 
medical condition. Some medical conditions make it dif- 
ficult to get pregnant and lead to a higher risk of prob- 
lems in the baby. An example of this type of condition is 
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thyroid disease. In thyroid disease, the thyroid gland 
(located in the neck) may produce too much or too little 
thyroid hormone. Abnormal levels of thyroid hormone 
can cause problems in pregnancy and affect the health of 
the baby. Fortunately, thyroid disease can be treated with 
medication. As long as the level of thyroid hormone is 
controlled throughout pregnancy, there should be no 
problems for mother or baby. 


There are many medical conditions that usually do 
not interfere with pregnancy, but are themselves affected 
by pregnancy. This group includes asthma, epilepsy, and 
ulcerative colitis. For example, some women with ulcera- 
tive colitis experience a worsening of their symptoms dur- 
ing pregnancy, while others will have no change or may 
get better during pregnancy. The same is true of asthma; 
some women notice that their asthma symptoms are better 
during pregnancy, some find their asthma worse, and 
some women notice no change in symptoms during preg- 
nancy. No one understands why this is so, but due to this 
unpredictability, all women with chronic illnesses should 
be monitored carefully throughout pregnancy. 


There is also a group of medical conditions that can 
have a major impact on pregnancy. Women with lupus 
(disease caused by alterations in the immune system that 
result in inflammation of connective tissue and organs) 
or kidney disease face real risks during pregnancy. Preg- 
nancy can cause their symptoms to worsen significantly 
and can lead to serious illness. Because these diseases 
can affect the mother’s ability to supply oxygen and 
nutrients to the baby through the placenta, they can cause 
problems for the baby as well. These babies may not be 
able to grow and gain weight properly (intrauterine 
growth retardation). There is also an increased risk of 
stillbirth. 


Diabetes is a medical condition that is both affected 
by pregnancy and affects pregnancy. Diabetes can lead to 
miscarriages, birth defects, and stillbirths. When a 
woman monitors her blood sugar carefully and treats 
high levels with insulin, the risk of these negative out- 
comes drops a great deal. Unfortunately, pregnancy 
makes diabetes much harder to control. In general, blood 
sugar and the need for insulin to control it rise through- 
out pregnancy. 


Most medical conditions do not lead to complications 
in pregnancy. With frequent visits to healthcare providers, 
and careful attention to medication, women with medical 
problems usually enjoy healthy, successful pregnancies. 
There are a few medical conditions that can cause health 
risks to both mother and baby during pregnancy. Women 
with these medical problems should consider these risks 
before deciding to become pregnant. Many of these 
women will benefit from the care of a perinatologist dur- 
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KEY TERMS 


Gestational diabetes—Diabetes of pregnancy 
leading to increased levels of blood sugar. Unlike 
diabetes mellitus, gestational diabetes is caused by 
pregnancy and goes away when pregnancy ends. 
Like diabetes mellitus, gestational diabetes is treat- 
ed with a special diet and insulin, if necessary. 


Preeclampsia—A disease that only affects preg- 
nant women. The most common signs and symp- 
toms are increased blood pressure, swelling in the 
hands and feet, and abnormal results on special 
blood and urine tests. 


Premature labor—Labor beginning before 36 
weeks of pregnancy. 


ing pregnancy. Only rarely (in the case of severe heart dis- 
ease, for example) are the risks to the mother so high that 
she should not consider pregnancy at all. 


Prevention 


A pre-pregnancy visit with a healthcare provider is 
especially important for a woman who has a medical 
problem. The doctor will discuss how women with this 
condition usually fare during pregnancy. For some dis- 
eases (such as lupus), pregnancy can mean increased risk 
of health problems for mother and baby. 


Sometimes, the medication a woman needs to con- 
trol a medical condition can cause problems for the baby. 
There may be another medication available that is safer 
for use in pregnancy. In some cases there is no other 
medication, and a woman must weigh the risks to the 
baby when deciding whether or not to become pregnant. 


A woman who has not had a pre-pregnancy visit 
should contact a healthcare provider as soon as she learns 
she is pregnant. Often, the provider will schedule the first 
prenatal visit within a day or two, instead of waiting until 
eight to 10 weeks of pregnancy. This is because certain 
medical conditions can increase the risk of miscarriage. 
The provider will want to be sure that any medication is 
adjusted properly to increase the chance of having a suc- 
cessful pregnancy. 


Resources 


BOOKS 

“High-Risk Pregnancies.” In The Merck Manual of Diagnosis 
and Therapy, edited by Mark H. Beers, et al. Rahway, NJ: 
Merck Research Laboratories, 1999. 
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Carlson, Karen J., and Stephanie A. Eisenstat, eds. “Medical 
Problems in Pregnancy.” In Primary Care of Women. St. 
Louis, MO: Mosby-Year Book, Inc. 1995, 346-383. 

Cunningham, Gary, et al. “Medical and Surgical Complications 
in Pregnancy.” In Williams Obstetrics, 20th ed. Stamford, 
CT: Appleton & Lange, 1997, 1045-1316. 


Rosalyn Carson-De Witt, MD 


High blood phosphate level see Phosphorus 
imbalance 


High blood pressure see Pulmonary 
hypertension 


High calcium blood level see 
Hypercalcemia 


High cholesterol see Cholesterol, high 


High potassium blood level see 
Hyperkalemia 


High sodium blood level see 
Hypernatremia 


Hindu medicine see Ayurvedic medicine 
Hip bath see Sitz bath 
Hip replacement see Joint replacement 


I Hirschsprung’s disease 


Definition 


Hirschsprung’s disease, also known as congenital 
megacolon or aganglionic megacolon, is an abnormality 
in which certain nerve fibers are absent in segments of 
the bowel, resulting in severe bowel obstruction. 


Description 


Hirschsprung’s disease is caused when certain nerve 
cells (called parasympathetic ganglion cells) in the wall 
of the large intestine (colon) do not develop before birth. 
Without these nerves, the affected segment of the colon 
lacks the ability to relax and move bowel contents along. 
This causes a constriction and as a result, the bowel 
above the constricted area dilates due to stool becoming 
trapped, producing megacolon (dilation of the colon). 
The disease can affect varying lengths of bowel segment, 
most often involving the region around the rectum. In up 
to 10% of children, however, the entire colon and part of 
the small intestine are involved. 
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Hirschprung’s disease occurs once in every 5,000 
live births, and it is about four times more common in 
males than females. Between 4% and 50% of siblings are 
also afflicted. The wide range for recurrence is due to the 
fact that the recurrence risk depends on the gender of the 
affected individual in the family (i.e., if a female is 
affected, the recurrence risk is higher) and the length of 
the aganglionic segment of the colon (i.e., the longer the 
segment that is affected, the higher the recurrence risk). 


Causes and symptoms 


Hirschsprung’s disease occurs early in fetal develop- 
ment when, for unknown reasons, there is either failure of 
nerve cell development, failure of nerve cell migration, or 
arrest in nerve cell development in a segment of bowel. 
The absence of these nerve fibers, which help control the 
movement of bowel contents, is what results in intestinal 
obstruction accompanied by other symptoms. 


There is a genetic basis to Hirschsprung’s disease, 
and it is believed that it may be caused by different 
genetic factors in different subsets of families. Proof that 
genetic factors contribute to Hirschprung’s disease is that 
it is known to run in families, and it has been seen in 
association with some chromosome abnormalities. For 
example, about 10% of children with the disease have 
Down syndrome (the most common chromosome 
abnormality). Molecular diagnostic techniques have 
identified many genes that cause susceptibility to Hirsch- 
prung’s disease. As of 2001, there are a total of six genes: 
the RET gene, the glial cell line-derived neurotrophic 
factor gene, the endothelin-B receptor gene, endothelin 
converting enzyme, the endothelin-3 gene, and the Sry- 
related transcription factor SOX10. Mutations that inacti- 
vate the RET gene are the most frequent, occurring in 
50% of familial cases (cases which run in families) and 
15-20% of sporadic (non-familial) cases. Mutations in 
these genes do not cause the disease, but they make the 
chance of developing it more likely. Mutations in other 
genes or environmental factors are required to develop 
the disease, and these other factors are not understood. 


For persons with a ganglion growth beyond the sig- 
moid segment of the colon, the inheritance pattern is 
autosomal dominant with reduced penetrance (risk closer 
to 50%). For persons with smaller segments involved, the 
inheritance pattern is multifactorial (caused by an inter- 
action of more than one gene and environmental factors, 
risk lower than 50%) or autosomal recessive (one disease 
gene inherited from each parent, risk closer to 25%) with 
low penetrance. 


The initial symptom is usually severe, continuous 
constipation. A newborn may fail to pass meconium (the 
first stool) within 24 hours of birth, may repeatedly 
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vomit yellow or green colored bile and may have a dis- 
tended (swollen, uncomfortable) abdomen. Occasionally, 
infants may have only mild or intermittent constipation, 
often with diarrhea. 


While two-thirds of cases are diagnosed in the first 
three months of life, Hirschsprung’s disease may also be 
diagnosed later in infancy or childhood. Occasionally, 
even adults are diagnosed with a variation of the disease. 
In older infants, symptoms and signs may include 
anorexia (lack of appetite or inability to eat), lack of the 
urge to move the bowels or empty the rectum on physi- 
cal examination, distended abdomen, and a mass in the 
colon that can be felt by the physician during examina- 
tion. It should be suspected in older children with abnor- 
mal bowel habits, especially a history of constipation 
dating back to infancy and ribbon-like stools. 


Occasionally, the presenting symptom may be a 
severe intestinal infection called enterocolitis, which is 
life threatening. The symptoms are usually explosive, 
watery stools and fever in a very ill-appearing infant. It 
is important to diagnose the condition before the intesti- 
nal obstruction causes an overgrowth of bacteria that 
evolves into a medical emergency. Enterocolitis can lead 
to severe diarrhea and massive fluid loss, which can 
cause death from dehydration unless surgery is done 
immediately to relieve the obstruction. 


Diagnosis 


Hirschsprung’s disease in the newborn must be dis- 
tinguished from other causes of intestinal obstruction. 
The diagnosis is suspected by the child’s medical history 
and physical examination, especially the rectal exam. 
The diagnosis is confirmed by a barium enema x ray, 
which shows a picture of the bowel. The x ray will indi- 
cate if a segment of bowel is constricted, causing dilation 
and obstruction. A biopsy of rectal tissue will reveal the 
absence of the nerve fibers. Adults may also undergo 
manometry, a balloon study (device used to enlarge the 
anus for the procedure) of internal anal sphincter pres- 
sure and relaxation. 


Treatment 


Hirschsprung’s disease is treated surgically. The 
goal is to remove the diseased, nonfunctioning segment 
of the bowel and restore bowel function. This is often 
done in two stages. The first stage relieves the intestinal 
obstruction by performing a colostomy. This is the cre- 
ation of an opening in the abdomen (stoma) through 
which bowel contents can be discharged into a waste 
bag. When the child’s weight, age, or condition is 
deemed appropriate, surgeons close the stoma, remove 
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Hirsutism 


KEY TERMS 


Anus—The opening at the end of the intestine that 
carries waste out of the body 


Barium enema x ray—A procedure that involves 
the administration of barium into the intestines by 
a tube inserted into the rectum. Barium is a chalky 
substance that enhances the visualization of the 
gastrointestinal tract on x-ray. 


Colostomy—The creation of an artificial opening 
into the colon through the skin for the purpose of 
removing bodily waste. Colostomies are usually 
required because key portions of the intestine 
have been removed. 


Enterocolitis—Severe inflammation of the intestines 
that affects the intestinal lining, muscle, nerves and 
blood vessels. 


Manometry—A balloon study of internal anal 
sphincter pressure and relaxation. 


Meconium—The first waste products to be dis- 
charged from the body in a newborn infant, usual- 
ly greenish in color and consisting of mucus, bile 
and so forth. 


Megacolon—Dilation of the colon. 


Parasympathetic ganglion cell—Type of nerve cell 
normally found in the wall of the colon. 


the diseased portion of bowel, and perform a “pull- 
through” procedure, which repairs the colon by connect- 
ing functional bowel to the anus. This usually establishes 
fairly normal bowel function. 


Prognosis 


Overall, prognosis is very good. Most infants with 
Hirschsprung’s disease achieve good bowel control after 
surgery, but a small percentage of children may have lin- 
gering problems with soilage or constipation. These 
infants are also at higher risk for an overgrowth of bacte- 
ria in the intestines, including subsequent episodes of 
enterocolitis, and should be closely followed by a physi- 
cian. Mortality from enterocolitis or surgical complica- 
tions in infancy is 20%. 


Prevention 


Hirschsprung’s disease is a congenital abnormality 
that has no known means of prevention. It is important to 
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diagnose the condition early in order to prevent the 
development of enterocolitis. Genetic counseling can be 
offered to a couple with a previous child with the disease 
or to an affected individual considering pregnancy to 
discuss recurrence risks and treatment options. Prenatal 
diagnosis is not available. 


Resources 


BOOKS 

Buyse, Mary Louise, MD., ed. “Colon, Aganglionosis.” In 
Birth Defects Encyclopedia. Oxford: Blackwell Scientific 
Publications, 1990. 

Phillips, Sidney F., and John H. Pemberton. “Megacolon: Con- 
genital and Acquired.” In Sleisenger & Fordtran’s Gas- 
trointestinal and Liver Disease, edited by Mark Feldman, 
et al. Philadelphia: W.B. Saunders Co., 1998. 


PERIODICALS 

Kusafuka, T., and P. Puri. “Genetic Aspects of Hirschprung’s 
Disease.” Seminars in Pediatric Surgery 7 (1998): 148-55. 

Martucciello, G., et al. “Pathogenesis of Hirschprung’s Dis- 
ease.” Journal of Pediatric Surgery 35 (2000): 1017-25. 

Munnes, M., et al. “Familial Form of Hirschprung Disease: 
Nucleotide Sequence Studies Reveal Point Mutations in 
the RET Proto-oncogene in Two of Six Families But Not 
in Other Candidate Genes.” American Journal of Medical 
Genetics 94 (2000): 19-27. 

Puri, P., K. Ohshiro, and T. Wester. “Hirschprung’s Disease: A 
Search for Etiology.” Seminars in Pediatric Surgery 7 
(1998): 140-7. 

Salomon, R., et al. “From Monogenic to Polygenic: Model of 
Hirschsprung Disease.” Pathol Biol (Paris) 46 (1998): 705-7. 


ORGANIZATIONS 

American Pseudo-Obstruction& Hirschsprung’s Society. 158 
Pleasant St., North Andover, MA 01845. (978) 685-4477. 

Pull-thru Network. 316 Thomas St., Bessemer, AL 35020. 
(205) 428-5953. 


Amy Vance 


í Hirsutism 


Definition 


Excessive growth of facial or body hair in women is 
called hirsutism. 


Description 


Hirsutism is not a disease. The condition usually 
develops during puberty and becomes more pronounced 
as the years go by. However, an inherited tendency, over- 
production of male hormones (androgens), medication, 
or disease, can cause it to appear at any age. 
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Women who have hirsutism usually have irregular 
menstrual cycles. They sometimes have small breasts and 
deep voices, and their muscles and genitals may become 
larger than women without the condition. 


Types of hirsutism 


Idiopathic hirsutism is probably hereditary, because 
there is usually a family history of the disorder. Women 
with idiopathic hirsutism have normal menstrual cycles 
and no evidence of any of the conditions associated with 
secondary hirsutism. 


Secondary hirsutism is most often associated with 
polycystic ovary syndrome (an inherited hormonal dis- 
order characterized by menstrual irregularities, biochem- 
ical abnormalities, and obesity). This type of hirsutism 
may also be caused by: 


¢ malfunctions of the pituitary or adrenal glands 


e use of male hormones or minoxidil (Loniten), a drug 
used to widen blood vessels 


e adrenal or ovarian tumors 


Causes and symptoms 


Hirsutism is rarely caused by a serious underlying 
disorder. Pregnancy occasionally stimulates its develop- 
ment. Hirsutism triggered by tumors is very unusual. 


Hair follicles usually become enlarged, and the hairs 
themselves become larger and darker. A woman whose 
hirsutism is caused by an increase in male hormones has 
a pattern of hair growth similar to that of a man. A 
woman whose hirsutism is not hormone-related has long, 
fine hairs on her face, arms, chest, and back. 


Diagnosis 

Diagnosis is based on a family history of hirsutism, 
a personal history of menstrual irregularities, and mascu- 
line traits. Laboratory tests are not needed to assess the 
status of patients whose menstrual cycles are normal and 
who have mild, gradually progressing hirsutism. 


A family physician or endocrinologist may order 
blood tests to measure hormone levels in women with 
long-standing menstrual problems or more severe hir- 
sutism. Computed tomography scans (CT scans) are 
sometimes performed to evaluate diseases of the adrenal 
glands. Additional diagnostic procedures may be used to 
confirm or rule out underlying diseases or disorders. 


Treatment 


Primary hirsutism can be treated mechanically. 
Mechanical treatment involves bleaching or physically 
removing unwanted hair by: 
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KEY TERMS 


Idiopathic—A term for a disease with no known 
cause, from the Greek stems idio (peculiar or sep- 
arate) and pathy (disease). 


* cutting 
e electrolysis 
e shaving 
e tweezing 
e waxing 
e using hair-removing creams (depilatories) 
Low-dose dexamethasone (a synthetic adrenocorti- 
cal steroid), birth-control pills, or medications that sup- 
press male hormones (for example, spironolactone) may 


be prescribed for patients whose condition stems from 
high androgen levels. 


Treatment of secondary hirsutism is determined by 
the underlying cause of the condition. 


Prognosis 


Birth-control pills alone cause this condition to sta- 
bilize in one of every two patients and to improve in one 
of every 10. 


When spironolactone (Aldactone) is prescribed to 
suppress hair growth, 70% of patients experience 
improvement within six months. When women also take 
birth-control pills, menstrual cycles become regular and 
hair growth is suppressed even more. 


Resources 


BOOKS 
Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


ORGANIZATIONS 

American Society for Reproductive Medicine. 1209 Mont- 
gomery Highway, Birmingham, AL 35216-2809. (205) 
978-5000. <http://www.asrm.com>. 


OTHER 

“Hirsutism and Hyperandrogenism in Women.” Advanced Fer- 
tility Center of Chicago. 26 Apr. 1998 <http://www. 
advancedfertility.com/hirsute.htm>. 


Maureen Haggerty 


Hispanic American health see Minority 
health 
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Histiocytosis X 


Histamine see Antiulcer drugs 
Histamine headache see Cluster headache 


f Histiocytosis X 


Definition 


Histiocytosis X is a generic term that refers to an 
increase in the number of histiocytes, a type of white 
blood cell, that act as scavengers to remove foreign materi- 
al from the blood and tissues. Since recent research 
demonstrated Langerhan cell involvement as well as histi- 
ocytes, this led to a proposal that the term Langerhans Cell 
Histiocytosis (LCH) be used in place of histiocytosis X. 
Either term refers to three separate illnesses (listed in order 
of increasing severity): eosinophilic granuloma, Hand- 
Schuller-Christian disease and Letterer-Siwe disease. 


Description 


Epidermal (skin) Langerhans cells (a form of den- 
dritic cell) accumulate with other immune cells in vari- 
ous parts of the body and cause damage by the release of 
chemicals. Normally, Langerhans cells recognize foreign 
material, including bacteria, and stimulate the immune 
system to react to them. Langerhans cells are usually 
found in skin, lymph nodes, lungs, and the gastrointesti- 
nal tract. Under abnormal conditions these cells affect 
skin, bone, and the pituitary gland as well as the lungs, 
intestines, liver, spleen, bone marrow, and brain. There- 
fore, the disease is not confined to areas where Langer- 
hans cells are normally found. The disease is more com- 
mon in children than adults and tends to be most severe 
in very young children. 


Histiocytosis X or LCH is a family of related condi- 
tions characterized by a distinct inflammatory and pro- 
liferative process but differs from each other in which 
parts of the body are involved. The least severe of the 
histiocytosis X/LCH family is eosinophilic granuloma. 
Approximately 60-80% of all diagnosed cases are in 
this classification, which usually occurs in children aged 
five to 10 years. The bones are involved 50-75% of the 
time, which includes the skull, or mandible, and the long 
bones. If the bone marrow is involved, anemia can 
result. With skull involvement, growths can occur 
behind the eyes, bulging them forward. The lungs are 
involved less than 10% of the time, and this involvement 
signals the worst prognosis. 


Next in severity is Hand-Schuller-Christian disease, a 
chronic, scattered form of histiocytosis. It occurs most 
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KEY TERMS 


Anemia—Abnormally low level of red blood cells 
in the blood. 


Biopsy—Surgical removal of tissue for examination. 


CT or CAT—Computed tomography, a radiologic 
imaging that uses computer processing to generate 
an image of tissue density in slices through the 
patient’s body. 


Cytokines—The term used to include all protein 
messengers that regulate immune responses. 


Dendritic—Branched like a tree. 


Eosinophils—A leukocyte with coarse, round 
granules present. 


Epidermal—The outermost layer of the skin. 


Inflammatory—A localized protective response of 
the body caused by injury or destruction of tissues. 


MRI—Magnetic resonance imaging, a noninvasive 
nuclear procedure that uses electromagnetic ener- 
gy to create images of structures inside the body. 


Pituitary gland—The master gland located in the 
middle of the head that controls the endocrine 
glands and affects most bodily functions. 


Prostaglandins—A group of nine naturally occurring 
chemicals in the body that affect smooth muscles. 


Serous—Thin and watery, like serum. 


commonly from the age of one to three years and is a 
slowly progressive disease that affects the softened areas 
of the skull, other flat bones, the eyes, and skin. Letterer- 
Siwe disease is the acute form of this series of diseases. It 
is generally found from the time of birth to one year of 
age. It causes an enlarged liver, bruising and skin lesions, 
anemia, enlarged lymph glands, other organ involvement, 
and extensive skull lesions. 


Causes and symptoms 


This is a rare disorder affecting approximately 1 in 
200,000 children or adults each year. Because it is so rare, 
little research has been done to determine the cause. Over 
time, it may lessen in its assault on the body but there are 
still problems from damage to the tissues. There are no 
apparent inheritance patterns in these diseases with the 
exception of a form involving the lymphatic system. 


The symptoms of histiocytosis are caused by sub- 
stances called cytokines and prostaglandins, which are nor- 
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mally produced by histiocytes and act as messengers 
between cells. When these chemicals are produced in excess 
amounts and in the wrong places, they cause tissue swelling 
and abnormal growth. Thus, symptoms may include painful 
lumps in the skull and limbs as well as rashes on the skin. 
General symptoms may include: poor appetite, failure to 
gain weight, recurrent fever, and irritability. Symptoms 
from other possible sites of involvement include: 


e gums: Swelling, usually without significant discomfort 
e ear: Chronic discharge 
e liver or spleen: Abdominal discomfort or swelling 


e pituitary: This gland at the base of the brain is affected 
at some stage in approximately 20%-30% of children 
causing a disturbance in water balance to produce thirst 
and frequent urination. 


e eyes: Due to the bony disease, behind-the-eye bulging 
may occur (exophthalmos) 


e lungs: Breathing problems 


Diagnosis 


The diagnosis can only be made by performing a 
biopsy, that is, taking a tissue sample under anesthesia 
from a site in the patient thought to be involved. Blood 
and urine tests, chest and other x rays, magnetic reso- 
nance imaging (MRI) and computed tomography 
scans (CAT scans) (to check the extent of involvement), 
and possibly bone marrow or breathing tests may be 
required to confirm the diagnosis. 


Treatment 


Although this disease is not cancer, most patients are 
treated in cancer clinics. There are two reasons for this: 


e Historically, cancer specialists treated it before the cause 
was known. 


¢ The treatment requires the use of drugs typically re- 
quired to treat cancer. 


Any cancer drugs utilized are usually given in small- 
er doses, which diminishes the severity of their side 
effects. Radiation therapy is rarely used, and special 
drugs may be prescribed for skin symptoms. If there is 
only one organ affected, steroids may be injected locally, 
or a drug called indomethacin may be used. Indomethacin 
is an anti-inflammatory medication that may achieve a 
similar response with less severe side effects. 


Prognosis 
The disease fluctuates markedly. If only one system 


is involved, the disease often resolves by itself. Multisys- 
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tem disease usually needs treatment although it may dis- 
appear spontaneously. The disease is not normally fatal 
unless organs vital to life are damaged. In general, the 
younger the child at diagnosis and the more organs 
involved, the poorer the outlook. If the condition resolves, 
there could still be long-term complications because of 
the damage done while the disease was active. 


Resources 


BOOKS 

Behrman, Richard E., Robert Kliegman, and Hal B. Jenson, 
eds. Nelson Textbook of Pediatrics, Philadelphia: W. B. 
Saunders, 2000. 


PERIODICALS 

Kobyahsi, M., O. Yamamoto, Y. Suenaga, and M. Asahi. “Elec- 
tron Microscopic Study of Langerhans Cell Histiocyto- 
sis.” Journal of Dermatology (July 27, 2000): 453-7. 

Kusumakumary, P., F. V. James, V. G. Chellam, K. Ratheesan, 
and M. K. Nair. “Disseminated Langerhans Cell Histiocy- 
tosis in Children: Treatment Outcome.” American Journal 
of Clinical Oncology, (April 2, 1999): 180-83. 


ORGANIZATIONS 

Histiocytosis Association of America, 302 North Broadway, 
Pitman, NJ 08071. 800-548-2758 (USA and Canada). 
<http://www.histio.org>. 


OTHER 
“Immunity Disorders.” Nurse Minerva. 26 June 2001. <http:// 
nurseminerva.co.uk/immunity.htm>. 


Linda K. Bennington, CNS 


f Histoplasmosis 


Definition 


Histoplasmosis is an infectious disease caused by 
inhaling the microscopic spores of the fungus Histoplas- 
ma capsulatum. The disease exists in three forms. Acute 
or primary histoplasmosis causes flu-like symptoms. 
Most people who are infected recover without medical 
intervention. Chronic histoplasmosis affects the lungs 
and can be fatal. Disseminated histoplasmosis affects 
many organ systems in the body and is often fatal, espe- 
cially to people with acquired immunodeficiency syn- 
drome (AIDS). 


Description 


Histoplasmosis is an airborne infection. The spores 
that cause this disease are found in soil that has been con- 
taminated with bird or bat droppings. In the United 
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Histoplasmosis 


Histoplasmosis capsulatum 


Histoplasma capsulatum. If a person inhales the spores of 
this fungus, they may contract histoplasmosis, an infec- 
tious disease which can exist in three forms: acute or pri- 
mary histoplasmosis, which causes flu-like symptoms; 
chronic histoplasmosis, which affects the lungs and can be 
fatal; and disseminated histoplasmosis, which can affect 
multiple body systems and is often fatal. (I/lustration by Elec- 
tronic Illustrators Group.) 


States, the disease is most common in eastern and mid- 
western states and is widespread in the upper Mississip- 
pi, Ohio, Missouri, and St. Lawrence river valleys. 
Sometimes histoplasmosis is called Ohio Valley disease, 
Central Mississippi River Valley disease, Appalachian 
Mountain disease, Darling’s disease, or Histoplasma 
capsulatum infection. 


Anyone can get histoplasmosis, but people who 
come in contact with bird and bat excrement are more 
likely to be infected. This includes farmers, gardeners, 
bridge inspectors and painters, roofers, chimney cleaners, 
demolition and construction workers, people installing or 
servicing heating and air conditioning units, people 
restoring old or abandoned buildings, and people who 
explore caves. 


The very young and the elderly, especially if they 
have a pre-existing lung disease or are heavy smokers, 
are more likely to develop symptoms that are more 
severe. People who have a weakened immune system, 
either from diseases such as AIDS or leukemia, or as the 
result of medications they take (corticosteroids, 
chemotherapy drugs), are more likely to develop chron- 
ic or disseminated histoplasmosis. 
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Causes and symptoms 


When the spores of H. capsulatum are inhaled, they 
lodge in the lungs where they divide and cause lesions. 
This is known as acute or primary histoplasmosis. It is 
not contagious. 


Many otherwise healthy people show no symptoms 
of infection at all. When symptoms do occur, they appear 
3-17 days after exposure (average time is 10 days). The 
symptoms are usually mild and resemble those of a cold 
or flu; fever, dry cough, enlarged lymph glands, tired- 
ness, and a general feeling of ill health. A small number 
of people develop bronchopneumonia. About 95% of 
people who are infected either experience no symptoms 
or have symptoms that clear up spontaneously. These 
people then have partial immunity to re-infection. 


In some people, the spores that cause the disease con- 
tinue to live in the lungs. In about 5% of people who are 
infected, usually those with chronic lung disease, diabetes 
mellitis, or weakened immune systems, the disease pro- 
gresses to chronic histoplasmosis. This can take months or 
years. Symptoms of chronic histoplasmosis resemble those 
of tuberculosis. Cavities form in the lung tissue, parts of 
the lung may collapse, and the lungs fill with fluid. Chronic 
histoplasmosis is a serious disease that can result in death. 


The rarest form of histoplasmosis is disseminated 
histoplasmosis. Disseminated histoplasmosis is seen 
almost exclusively in patients with AIDS or other immune 
defects. In disseminated histoplasmosis the infection may 
move to the spleen, liver, bone marrow, or adrenal glands. 
Symptoms include a worsening of those found in chronic 
histoplasmosis, as well as weight loss, diarrhea, the 
development of open sores in the mouth and nose, and 
enlargement of the spleen, liver, and adrenal gland. 


Diagnosis 

A simple skin test similar to that given for tuberculosis 
will tell if a person has previously been infected by the fun- 
gus H. capsulatum. Chest x rays often show lung damage 
caused by the fungus, but do not lead to a definitive diagno- 
sis because the damage caused by other diseases has a sim- 
ilar appearance on the x ray. Diagnosis of chronic or dis- 
seminated histoplasmosis can be made by culturing a sam- 
ple of sputum or other body fluids in the laboratory to iso- 
late the fungus. The urine, blood serum, washings from the 
lungs, or cerebrospinal fluid can all be tested for the pres- 
ence of an antigen produced in response to the infection. 
Most cases of primary histoplasmosis go undiagnosed. 


Treatment 


Acute primary histoplasmosis generally requires no 
treatment other than rest. Non-prescription drugs such as 
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acetaminophen (Tylenol) may be used to treat pain and 
relieve fever. Avoiding smoke and using a cool air 
humidifier may ease chest pain. 


Patients with an intact immune system who develop 
chronic histoplasmosis are treated with the drug keto- 
conazole (Nizoral) or amphotericin B (Fungizone). 
Patients with suppressed immune systems are treated 
with amphotericin B, which is given intravenously. 
Because of its potentially toxic side effects, hospitaliza- 
tion is often required. The patient may also receive other 
drugs to minimize the side effects of the amphotericin B. 


Patients with AIDS must continue to take the drug 
itraconazole (Sporonox) orally for the rest of their lives 
in order to prevent a relapse. If the patient can not toler- 
ate itraconazole, the drug fluconazole (Diflucan) can be 
substituted. 


Alternative treatment 


In non-immunocompromised patients, alternative 
therapies can be very successful. Alternative treatment 
for fungal infections focuses on creating an environment 
where the fungus cannot survive. This is accomplished 
by maintaining good health and eating a diet low in dairy 
products, sugars, including honey and fruit juice, and 
foods like beer that contain yeast. This is complemented 
by a diet high in raw food. Supplements of antioxidant 
vitamins C, E, and A, along with B complex, may also 
be added to the diet. Lactobacillus acidophilus and Bifi- 
dobacteria will replenish the good bacteria in the 
intestines. Antifungal herbs, like garlic, can be consumed 
in relatively large does and for an extended period of 
time in order to be most effective. 


Prognosis 


Most people recover from primary histoplasmosis in 
a few weeks without medical intervention. Patients with 
chronic histoplasmosis who are treated with antifungal 
drugs generally recover rapidly if they do not have an 
underlying serious disease. When left untreated, or if 
serious disease is present, histoplasmosis can be fatal. 


AIDS patients with disseminated histoplasmosis vary 
in their response to amphotericin B, depending on their 
general health and how well they tolerate the side effects 
of the drug. Treatment often suppresses the infection tem- 
porarily, but patients with AIDS are always in danger of a 
relapse and must continue to take medication for the rest 
of their lives to keep the infection at bay. New combina- 
tions of therapies and new drugs are constantly being 
evaluated, making hard statistics on prognosis difficult to 
come by. AIDS patients have problems with multiple 
opportunistic infections, making it difficult to isolate 
death rates due to any one particular fungal infection. 
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KEY TERMS 


Acidophilus—The bacteria Lactobacillus aci- 
dophilus, usually found in yogurt. 


Adrenal gland—A pair of organs located above 
the kidneys. The outer tissue of the gland produces 
the hormones epinephrine (adrenaline) and norep- 
inephrine, while the inner tissue produces several 
steroid hormones. 

Antigen—A foreign protein to which the body 
reacts by making antibodies. 

Bifidobacteria—A group of bacteria normally pre- 
sent in the intestine. Commercial supplements are 
available. 


Corticosteroids—A group of hormones produced 
naturally by the adrenal gland or manufactured syn- 
thetically. They are often used to treat inflammation. 
Examples include cortisone and prednisone. 


Prevention 


Since the spores of H. capsulatum are so wide- 
spread, it is almost impossible to prevent exposure in 
endemic areas. Dust suppression measures when work- 
ing with contaminated soil may help limit exposure. 
Individuals who are at risk of developing the more severe 
forms of the disease should avoid situations where they 
will be exposed to bat and bird droppings. 


Resources 


BOOKS 
Griffith, H. Winter. Complete Guide to Symptoms, Illness & 
Surgery. Putnam Berkely Group, 1995. 


PERIODICALS 

Medical Mycology Research Center. Histoplasmosis capsulati 
and Histoplasmosis duboisii. University of Texas Medical 
Branch at Galveston. (May 1997). <http://www.fungus. 
utmb.edu>. 


ORGANIZATIONS 

American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 

National Center for Infectious Diseases. Atlanta, Georgia. 404- 
639-3158. <http://www.cdc.gov/ncidod/ncid/ncid.htm.> 

National Institute for Occupational Safety and Health. Cincin- 
nati, Ohio. 800-356-4674. 


OTHER 

Histoplasmosis: Protecting Workers at Risk. Centers for Dis- 
ease Control and Prevention. <http://www.cdc.gov/niosh/ 
97146eng.html>. 


Tish Davidson 
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Hives 


HIV infection see AIDS 


i Hives 


Definition 


Hives is an allergic skin reaction causing localized 
redness, swelling, and itching. 


Description 


Hives is a reaction of the body’s immune system that 
causes areas of the skin to swell, itch, and become red- 
dened (wheals). When the reaction is limited to small 
areas of the skin, it is called “urticaria.” Involvement of 
larger areas, such as whole sections of a limb, is called 
“angioedema.” 


Causes and symptoms 
Causes 


Hives is an allergic reaction. The body’s immune 
system is normally responsible for protection from for- 
eign invaders. When it becomes sensitized to normally 
harmless substances, the resulting reaction is called an 
allergy. An attack of hives is set off when such a sub- 
stance, called an allergen, is ingested, inhaled, or other- 
wise contacted. It interacts with immune cells called 
mast cells, which reside in the skin, airways, and diges- 
tive system. When mast cells encounter an allergen, they 
release histamine and other chemicals, both locally and 
into the bloodstream. These chemicals cause blood ves- 
sels to become more porous, allowing fluid to accumu- 
late in tissue and leading to the swollen and reddish 
appearance of hives. Some of the chemicals released sen- 
sitize pain nerve endings, causing the affected area to 
become itchy and sensitive. 


A wide variety of substances may cause hives in 
sensitive people, including foods, drugs, and insect bites 
or stings. Common culprits include: 


e nuts, especially peanuts, walnuts, and Brazil nuts 
e fish, mollusks, and shellfish 

° eggs 

e wheat 

e milk 

e strawberries 

e food additives and preservatives 


e penicillin or other antibiotics 
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Hives on the back of a young woman’s legs. The accompa- 
nying inflammation develops as an allergic reaction which 
ranges in size from small spots to patches measuring sev- 
eral inches across. (Photograph by John Radcliffe, Custom 
Medical Stock Photo. Reproduced by permission.) 


e flu vaccines 

e tetanus toxoid vaccine 

* gamma globulin 

e bee, wasp, and hornet stings 


e bites of mosquitoes, fleas, and scabies 


Symptoms 


Urticaria is characterized by redness, swelling, and 
itching of small areas of the skin. These patches usually 
grow and recede in less than a day, but may be replaced 
by others in other locations. Angioedema is characterized 
by more diffuse swelling. Swelling of the airways may 
cause wheezing and respiratory distress. In severe cases, 
airway obstruction may occur. 


Diagnosis 


Hives are easily diagnosed by visual inspection. The 
cause of hives is usually apparent, but may require a 
careful medical history in some cases. 


Treatment 


Mild cases of hives are treated with antihistamines, 
such as diphenhydramine (Benadryl). More severe cases 
may require oral corticosteroids, such as prednisone. Top- 
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KEY TERMS 


Allergen—A substance capable of producing an 
immediate type of hypersensitivity,or allergy. 


Wheal—A smooth, slightly elevated area on the 
body surface, which is redder or paler than the 
surrounding skin. 


ical corticosteroids are not effective. Airway swelling may 
require emergency injection of epinephrine (adrenaline). 


Alternative treatment 


An alternative practitioner will try to determine what 
allergic substance is causing the reaction and help the 
patient eliminate or minimize its effects. To deal with the 
symptoms of hives, an oatmeal bath may help to relieve 
itching. Chickweed (Stellaria media), applied as a poul- 
tice (crushed or chopped herbs applied directly to the 
skin) or added to bath water, may also help relieve itch- 
ing. Several homeopathic remedies, including Urtica 
urens and Apis (Apis mellifica), may help relieve the itch, 
redness, or swelling associated with hives. 


Prognosis 


Most cases of hives clear up within one to seven 
days without treatment, providing the cause (allergen) is 
found and avoided. 


Prevention 


Preventing hives depends on avoiding the allergen 
causing them. Analysis of new items in the diet or new 
drugs taken may reveal the likely source of the reaction. 
Chronic hives may be aggravated by stress, caffeine, 
alcohol, or tobacco; avoiding these may reduce the fre- 
quency of reactions. 


Resources 


BOOKS 

Lawlor Jr., G. J., T. J. Fischer, and D. C. Adelman. Manual of 
Allergy and Immunology. Little, Brown, and Co., 1995. 

Novick, N. L. You Can Do Something About Your Allergies. 
MacMillan, 1994. 


Richard Robinson 
HLA-B27 antigen test see Tissue typing 


HLA test see Human leukocyte antigen test 
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HMG-COA reductase inhibitors see 
Cholesterol-reducing drugs 


i Hodgkin’s disease 


Definition 


Hodgkin’s disease is a rare lymphoma, a cancer of 
the lymphatic system. 


Description 


Hodgkin’s disease, or Hodgkin’s lymphoma, was first 
described in 1832 by Thomas Hodgkin, a British physi- 
cian. Hodgkin clearly differentiated between this disease 
and the much more common non-Hodgkin’s lymphomas. 
Prior to 1970, few individuals survived Hodgkin’s disease. 
Now, however, the majority of individuals with this cancer 
can be cured. 


The lymphatic system 


The lymphatic system is part of the body’s immune 
system, for fighting disease, and a part of the blood-pro- 
ducing system. It includes the lymph vessels and nodes, 
and the spleen, bone marrow, and thymus. The narrow 
lymphatic vessels carry lymphatic fluid from throughout 
the body. The lymph nodes are small organs that filter the 
lymphatic fluid and trap foreign substances, including 
viruses, bacteria, and cancer cells. The spleen, in the 
upper left abdomen, removes old cells and debris from 
the blood. The bone marrow, the tissue inside the bones, 
produces new red and white blood cells. 


Lymphocytes are white blood cells that recognize 
and destroy disease-causing organisms. Lymphocytes 
are produced in the lymph nodes, spleen, and bone mar- 
row. They circulate throughout the body in the blood 
and lymphatic fluid. Clusters of immune cells also exist 
in major organs. 


Hodgkin’s lymphoma 


Hodgkin’s disease is a type of lymphoma in which 
antibody-producing cells of the lymphatic system begin 
to grow abnormally. It usually begins in a lymph node 
and progresses slowly, in a fairly predictable way, 
spreading via the lymphatic vessels from one group of 
lymph nodes to the next. Sometimes it invades organs 
that are adjacent to the lymph nodes. If the cancer cells 
spread to the blood, the disease can reach almost any site 
in the body. Advanced cases of Hodgkin’s disease may 
involve the spleen, liver, bone marrow, and lungs. 
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Hodgkin's disease 


There are different subtypes of Hodgkin’s disease: 
e nodular sclerosis (30-60% of cases) 
e mixed cellularity (20-40% of cases) 
e lymphocyte predominant (5—10% of cases) 
e lymphocyte depleted (less than 5% of cases) 


e unclassified 


Demographics 


The American Cancer Society estimates that there 
will be 7,400 new cases of Hodgkin’s disease in the Unit- 
ed States in 2001—3,500 in females and 3,900 in males. 
It is estimated that 700 men and 600 women in the Unit- 
ed States will die of the disease in 2001. 


Hodgkin’s disease can occur at any age. However, 
the majority of cases develop in early adulthood (ages 
15—40) and late adulthood (after age 55). Approximately 
10-15% of cases are in children under age 17. It is more 
common in boys than in girls under the age of 10. The 
disease is very rare in children under five. 


Causes and symptoms 


The cause of Hodgkin’s disease is not known. It is 
suspected that some interaction between an individual’s 
genetic makeup, environmental exposures, and infectious 
agents may be responsible. Immune system deficiencies 
also may be involved. 


Early symptoms of Hodgkin’s disease may be simi- 
lar to those of the flu: 


e fevers, night sweats, chills 

e fatigue 

e loss of appetite 

e weight loss 

e itching 

e pain after drinking alcoholic beverages 
e swelling of one or more lymph nodes 


Sudden or emergency symptoms of Hodgkin’s dis- 
ease include: 


e sudden high fever 
e loss of bladder and/or bowel control 
e numbness in the arms and legs and a loss of strength 


As lymph nodes swell, they may push on other 
structures, causing a variety of symptoms: 


* pain due to pressure on nerve roots 


e loss of function in muscle groups served by compressed 
nerves 
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e coughing or shortness of breath due to compression of 
the windpipe and/or airways, by swollen lymph nodes 
in the chest 


e kidney failure from compression of the ureters, the 
tubes that carry urine from the kidneys to the bladder 


e swelling in the face, neck, or legs, due to pressure on 
veins 


e paralysis in the legs due to pressure on the spinal cord 


As Hodgkin’s disease progresses, the immune sys- 
tem becomes less effective at fighting infection. Thus, 
patients with Hodgkin’s lymphoma become more sus- 
ceptible to both common infections caused by bacteria 
and unusual (opportunistic) infections. Later symptoms 
of Hodgkin’s disease include the formation of tumors. 


Significantly, as many as 75% of individuals with 
Hodgkin’s disease do not have any typical symptoms. 


Diagnosis 


As with many forms of cancer, diagnosis of Hodg- 
kin’s disease has two major components. 


e identification of Hodgkin’s lymphoma as the cause of 
the patient’s disease 


e staging of the disease to determine how far the cancer 
has spread 


The initial diagnosis of Hodgkin’s disease often results 
from abnormalities in a chest x ray that was performed 
because of nonspecific symptoms. The physician then 
takes a medical history to check for the presence of symp- 
toms and conducts a complete physical examination. 


Lymph node biopsy 


The size, tenderness, firmness, and location of 
swollen lymph nodes are determined and correlated with 
any signs of infection. In particular, lymph nodes that do 
not shrink after treatment with antibiotics may be a 
cause for concern. The lymph nodes that are most often 
affected by Hodgkin’s disease include those of the neck, 
above the collarbone, under the arms, and in the chest 
above the diaphragm. 


Diagnosis of Hodgkin’s disease requires either the 
removal of an entire enlarged lymph node (an excisional 
biopsy) or an incisional biopsy, in which only a small 
part of a large tumor is removed. If the node is near the 
skin, the biopsy is performed with a local anesthetic. 
However, if it is inside the chest or abdomen, general 
anesthesia is required. 


The sample of biopsied tissue is examined under a 
microscope. Giant cells called Reed-Sternberg cells must 
be present to confirm a diagnosis of Hodgkin’s disease. 
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These cells, which usually contain two or more nuclei, 
are named for the two pathologists who discovered them. 
Normal cells have only one nucleus (the organelle within 
the cell that contains the genetic material). Affected 
lymph nodes may contain only a few Reed-Sternberg 
cells and they may be difficult to recognize. Characteris- 
tics of other types of cells in the biopsied tissue help to 
diagnose the subtype of Hodgkin’s disease. 


A fine needle aspiration (FNA) biopsy, in which a 
thin needle and syringe are used to remove a small 
amount of fluid and bits of tissue from a tumor, has the 
advantage of not requiring surgery. An FNA may be per- 
formed prior to an excisional or incisional biopsy, to 
check for infection or for the spread of cancer from 
another organ. However an FNA biopsy does not provide 
enough tissue to diagnose Hodgkin’s disease. 


Occasionally, additional biopsies are required to 
diagnose Hodgkin’s disease. In rare instances, other tests, 
that detect certain substances on the surfaces of cancer 
cells or changes in the DNA of cells, are used to distin- 
guish Hodgkin’s disease from non-Hodgkin’s lymphoma. 


Clinical staging 


Staging is very important in Hodgkin’s disease. This 
is because the cancer usually spreads in a predictable pat- 
tern, without skipping sets of lymph nodes until late in 
the progression of the disease. 


IMAGING. Imaging of the abdomen, chest, and 
pelvis is used to identify areas of enlarged lymph nodes 
and abnormalities in the spleen or other organs. Comput- 
erized axial tomography (CT or CAT) scans use a rotat- 
ing x ray beam to obtain pictures. Magnetic resonance 
imaging (MRI) uses magnetic fields and radio waves to 
produce images of the body. Chest x rays also may be 
taken. These images will reveal rounded lumps called 
nodules in the affected lymph nodes and other organs. 


Another imaging technique for Hodgkin’s disease is 
a gallium scan, in which the radioactive element gallium 
is injected into a vein. The cancer cells take up the galli- 
um and a special camera that detects the gallium is used 
to determine the location and size of tumors. Gallium 
scans are used when Hodgkin’s disease is in the chest 
and may be hard to detect by other methods. Gallium 
scans also are used to monitor progress during treatment. 


A lymphangiogram, a radiograph of the lymphatic 
vessels, involves injecting a dye into a lymphatic vessel 
in the foot. Tracking of the dye locates the disease in the 
abdomen and pelvis. This method is used less frequently 
and is usually not used with children. 


Positron emission tomography (PET) scans are an 
extremely accurate method for staging Hodgkin’s disease. 
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DOROTHY MENDENHALL 
(1874-1964) 


Dorothy Reed Mendenhall, the last of three chil- 
dren, was born September 22, 1874, in Columbus, 
Ohio, to William Pratt Reed, a shoe manufacturer, and 
Grace Kimball Reed, both of whom had descended 
from English settlers who came to America in the seven- 
teenth century. Mendenhall attended Smith College and 
obtained a baccalaureate degree. Although she initially 
contemplated a career in journalism, Mendenhall’s 
interest in medicine was inspired by a biology course 
she attended. 


Dorothy Reed Mendenhall was a well respected 
researcher, obstetrician, and pioneer in methods of 
childbirth. She was the first to discover that Hodgkin’s 
disease was not a form of tuberculosis, as had been 
thought. This finding received international acclaim. As 
a result of her work, the cell type characteristic of 
Hodgkin’s disease bears her name. The loss of her first 
child due to poor obstetrics changed her research career 
to a lifelong effort to reduce infant mortality rates. 
Mendenhall’s efforts paid off with standards being set 
for weight and height for children ages birth to six and 
also in programs that stressed the health of both the 
mother and child in the birthing process. 


A very low dose of radioactive glucose, a sugar, is inject- 
ed into the body. The glucose travels to metabolically- 
active sites, including cancerous regions that require large 
amounts of glucose. The PET scan detects the radioactivi- 
ty and produces images of the entire body that distinguish 
between cancerous and non-cancerous tissues. 


BONE MARROW. Anemia (a low red-blood-cell 
count), fevers, or night sweats are indications that 
Hodgkin’s disease may be in the bone marrow. In these 
cases, a bone-marrow biopsy, in which a large needle is 
used to remove a narrow, cylindrical piece of bone, may 
be necessary to determine the spread of the cancer. Alter- 
natively, an aspiration, in which a needle is used to 
remove small bits of bone marrow, may be used. The 
marrow usually is removed from the back of the hip or 
other large bone. 


Pathological staging 


Sometimes further staging, called pathological stag- 
ing or a staging laparotomy, is used for Hodgkin’s dis- 
ease. In this operation, a surgeon checks the abdominal 
lymph nodes and other organs for cancer and removes 
small pieces of tissue. A pathologist examines the tissue 
samples for Hodgkin’s disease cells. Usually the spleen 
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Hodgkin’s disease 


is removed (a splenectomy) during the laparotomy. The 
splenectomy helps with staging Hodgkin’s disease, as 
well as removing a disease site. 


Treatment 
The stages 


All of the available treatments for Hodgkin’s disease 
have serious side effects, both short and long-term. How- 
ever, with accurate staging, physicians and patients often 
can choose the minimum treatment that will cure the dis- 
ease. The staging system for Hodgkin’s disease is the 
Ann Arbor Staging Classification, also called the 
Cotswold System or the Revised Ann Arbor System. 


Hodgkin’s disease is divided into four stages, with 
additional substages: 


e Stage I: The disease is confined to one lymph node area 


e Stage IE: The disease extends from the one lymph node 
area to adjacent regions 


e Stage II: The disease is in two or more lymph node 
areas on one side of the diaphragm (the muscle below 
the lungs) 


e Stage ITE: The disease extends to adjacent regions of at 
least one of these nodes 


e Stage III: The disease is in lymph node areas on both 
sides of the diaphragm 


e Stage IIE/IIISE: The disease extends into adjacent 
areas or organs (IIE) and/or the spleen (IIISE) 


e Stage IV: The disease has spread from the lymphatic 
system to one or more other organs, such as the bone 
marrow or liver 


Treatment for Hodgkin’s disease depends both on 
the stage of the disease and whether or not symptoms are 
present. Stages are labeled with an A if no symptoms are 
present. If symptoms are present, the stage is labeled 
with a B. These symptoms include: 


e loss of more than 10% of body weight over the previous 
six months 


e fevers above 100°F (37.7°C) 


e drenching night sweats 


Radiation therapy 


Radiation therapy and/or chemotherapy (drug 
therapy) are the standard treatments for Hodgkin’s dis- 
ease. If the disease is confined to one area of the body, 
radiotherapy is usually used. This treatment, with x rays 
or other high-energy rays, also is used when the disease 
is in bulky areas such as the chest, where chemothera- 
peutic drugs cannot reach all of the cancer. External- 
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beam radiation, a focused beam from an external 
machine, is used to irradiate only the affected lymph 
nodes. This procedure is called involved field radiation. 


More advanced stages of Hodgkin’s disease may be 
treated with mantle field radiation, in which the lymph 
nodes of the neck, chest, and underarms are irradiated. 
Inverted Y field radiation is used to irradiate the spleen 
and the lymph nodes in the upper abdomen and pelvis. 
Total nodal irradiation includes both mantle field and 
inverted Y field radiation. 


Since external-beam radiation damages healthy tissue 
near the cancer cells, the temporary side effects of radio- 
therapy can include sunburn-like skin damage, fatigue, 
nausea, and diarrhea. Other temporary side effects may 
include a sore throat and difficulty swallowing. Long- 
term side effects depend on the dose and the location of 
the radiation and the age of the patient. Since radiation of 
the ovaries causes permanent sterility (the inability to have 
offspring), the ovaries of girls and young women are pro- 
tected during radiotherapy. Sometimes the ovaries are sur- 
gically moved from the region to be irradiated. 


Chemotherapy 


If the Hodgkin’s disease has progressed to additional 
lymph nodes or other organs, or if there is a recurrence of 
the disease within two years of radiation treatment, 
chemotherapy is used. 


Chemotherapy utilizes a combination of drugs, each 
of which kills cancer cells in a different way. The most 
common chemotherapy regimens for Hodgkin’s disease 
are MOPP (either mechlorethamine or methotrexate with 
Oncovin, procarbazine, prednisone) and ABVD (Adri- 
amycin or doxorubicin, bleomycin, vincristine, dacar- 
bazine). Each of these consists of four different drugs. 
ABVD is used more frequently than MOPP because it 
has fewer severe side effects. However MOPP is used for 
individuals who are at risk for heart failure. The 
chemotherapeutic drugs may be injected into a vein or 
muscle, or taken orally, as a pill or liquid. 


Children who are sexually mature when they develop 
Hodgkin’s disease, and whose muscle and bone mass are 
almost completely developed, usually receive the same 
treatment as adults. Younger children usually are treated 
with chemotherapy, since radiation will adversely affect 
bone and muscle growth. However, radiation may be used 
in low dosages, in combination with chemotherapy. The 
chemotherapy for children with Hodgkin’s disease usual- 
ly includes more drugs than ABVD and MOPP. 


The side effects of chemotherapy for Hodgkin’s dis- 
ease depend on the dose of drugs and the length of time they 
are taken. Since these drugs target rapidly dividing cancer 
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cells, they also affect normal cells that grow rapidly. These 
include the cells of the bone marrow, the linings of the 
mouth and intestines, and hair follicles. Damage to bone 
marrow leads to lower white blood cell counts and lower 
resistance to infection. It also leads to lower red blood cell 
counts, which can result in fatigue and easy bleeding and 
bruising. Damage to intestinal cells leads to a loss of 
appetite, nausea, and vomiting. Mouth sores and hair loss 
also are common side effects of chemotherapy. These side 
effects disappear when the chemotherapy is discontinued. 
Some drugs can reduce or prevent the nausea and vomiting. 


Chemotherapy for Hodgkin’s disease may lead to 
long-term complications. The drugs may damage the 
heart, lungs, kidneys, and liver. In children, growth may 
be impeded. Some chemotherapy can cause sterility, so 
men may choose to have their sperm frozen prior to treat- 
ment. Women may stop ovulating and menstruating dur- 
ing chemotherapy. This may or may not be permanent. 


Treatment for higher-stage Hodgkin’s disease often 
involves a combination of radiotherapy and chemotherapy. 
Following three or four chemotherapy regimens, involved 
field radiation may be directed at the most affected areas of 
the body. The long-term side effects often are more severe 
when radiation and chemotherapy are used in combination. 


The development of a second type of cancer is the 
most serious risk from radiation and chemotherapy treat- 
ment for Hodgkin’s disease. In particular, there is a risk 
of developing leukemia, breast cancer, bone cancer, or 
thyroid cancer. Chemotherapy, particularly MOPP, or 
chemotherapy in conjunction with radiotherapy, signifi- 
cantly increases the risk for leukemia. 


RESISTANT, PROGRESSIVE, AND RECURRENT HODG- 
KIN’S DISEASE. Following treatment, the original diagnos- 
tic tests for Hodgkin’s disease are repeated, to determine 
whether all traces of the cancer have been eliminated and 
to check for long-term side effects of treatment. In resis- 
tant Hodgkin’s disease, some cancer cells remain follow- 
ing treatment. If the cancer continues to spread during 
treatment, it is called progressive Hodgkin’s disease. If the 
disease returns after treatment, it is known as recurrent 
Hodgkin’s disease. It may recur in the area where it first 
started or elsewhere in the body. It may recur immediately 
after treatment or many years later. 


Additional treatment is necessary with these types of 
Hodgkin’s disease. If the initial treatment was radiation 
therapy alone, chemotherapy may be used, or vice versa. 
Chemotherapy with different drugs, or higher doses, may 
be used to treat recurrent Hodgkin’s. However, radiation 
to the same area is never repeated. 


BONE MARROW AND PERIPHERAL BLOOD STEM 
CELL TRANSPLANTATIONS. An autologous bone marrow 
and/or a peripheral blood stem cell transplantation 


GALE ENCYCLOPEDIA OF MEDICINE 2 


A scanning electron micrograph (SEM) image of dividing 
Hodgkin’s cells from the pleural effusions (abnormal accu- 
mulations of fluid in the lungs) of a 55-year-old male patient. 
(Photograph by Dr. Andrejs Liepins, Photo Researchers, Inc. 
Reproduced by permission.) 


(PBSCT) often is recommended for treating resistant or 
recurrent Hodgkin’s disease, particularly if the disease 
recurs within a few months of a chemotherapy-induced 
remission. These transplants are autologous because they 
utilize the individual’s own cells. The patient’s bone mar- 
row cells or peripheral blood stem cells (immature bone 
marrow cells found in the blood) are collected and frozen 
prior to high-dosage chemotherapy, which destroys bone 
marrow cells. A procedure called leukapheresis is used to 
collect the stem cells. Following the high-dosage 
chemotherapy, and possibly radiation, the bone marrow 
cells or stem cells are reinjected into the individual. 


Alternative treatment 


Most complementary therapies for Hodgkin’s dis- 
ease are designed to stimulate the immune system to 
destroy cancer cells and repair normal cells that have 
been damaged by treatment. These therapies are used in 
conjunction with standard treatment. 


Immunologic therapies, also known as immuno- 
therapies, biological therapies, or biological response 
modifier therapies, utilize substances that are produced by 
the immune system. These include interferon (an immune 
system protein), monoclonal antibodies (specially engi- 
neered antibodies), colony-stimulating (growth) factors 
(such as filgrastim), and vaccines. Many immunothera- 
pies for Hodgkin’s disease are experimental and available 
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Hodgkin's disease 


KEY TERMS 


Antibody—An immune system protein that recog- 
nizes a specific foreign molecule. 


Biopsy—The removal of a small sample of tissue for 
examination under a microscope; used for the diag- 
nosis of cancer and to check for infection. 


Bone marrow—Tissue inside the bones that pro- 
duce red and white blood cells. 


Chemotherapy—Treatment with various combina- 
tions of chemicals or drugs, particularly for the 
treatment of cancer. 


Epstein-Barr virus (EBV)—Very common virus that 
infects immune cells and can cause mononucleosis. 


Interferon—A potent immune-defense protein pro- 
duced by viral-infected cells; used as an anti-cancer 
and anti-viral drug. 


Interleukins—A family of potent immune-defense 
molecules; used in various medical therapies. 


Laparotomy—A surgical incision of the abdomen. 


Leukapheresis—A technique that uses a machine to 
remove stem cells from the blood; the cells are 
frozen and then returned to the patient following 
treatment that has destroyed the bone marrow. 


Lymph nodes—Small round glands, located 
throughout the body and containing lymphocytes 
that remove foreign organisms and debris from the 
lymphatic fluid. 


Lymphatic system—The vessels, lymph nodes, and 
organs, including the bone marrow, spleen, and 


only through clinical trials. These biological agents may 
have side effects. 


Coenzyme Q10 (CoQ10) and polysaccharide K 
(PSK) are being evaluated for their ability to stimulate 
the immune system and protect healthy tissue, as well as 
possible anti-cancer activities. Camphor, also known as 
714-X, green tea, and hoxsey (which is a mixture of a 
number of substances), have been promoted as immune 
system enhancers. However there is no evidence that 
they are effective against Hodgkin’s disease. Hoxsey, in 
particular, can produce serious side effects. 


Prognosis 
Hodgkin’s disease, particularly in children, is one of 


the most curable forms of cancer. Approximately 90% of 
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thymus, that produce and carry white blood cells to 
fight disease. 


Lymphocyte—White blood cells that produce anti- 
bodies and other agents for fighting disease. 


PBSCT—Peripheral blood stem cell transplant; a 
method for replacing blood-forming cells that are 
destroyed by cancer treatment. 


Radiotherapy—Disease treatment involving expo- 
sure to x rays or other types of radiation. 


Reed-Sternberg cells—An abnormal lymphocyte 
that is characteristic of Hodgkin’s disease. 


Spleen—An organ of the lymphatic system, on the 
left side of the abdomen near the stomach; it pro- 
duces and stores lymphocytes, filters the blood, and 
destroys old blood cells. 


Splenectomy—Surgical removal of the spleen. 


Staging—tThe use of various diagnostic methods to 
accurately determine the extent of disease; used to 
select the appropriate type and amount of treatment 
and to predict the outcome of treatment. 


Stem cells—the cells from which all blood cells are 
derived. 


Thymus—An organ of the lymphatic system, locat- 
ed behind the breast bone, that produces the T lym- 
phocytes of the immune system. 


Thyroid—A gland in the throat that produces hor- 
mones that regulate growth and metabolism. 


individuals are cured of the disease with chemotherapy 
and/or radiation. 


The one-year relative survival rate following treat- 
ment for Hodgkin’s disease is 93%. Relative survival rates 
do not include individuals who die of causes other than 
Hodgkin’s disease. The percentage of individuals who 
have not died of Hodgkin’s disease within five years of 
diagnosis is 90-95% for those with stage I or stage II dis- 
ease. The figure is 85—90% for those diagnosed with stage 
HI Hodgkin’s and approximately 80% for those diagnosed 
with stage IV disease. The 15-year relative survival rate is 
63%. Approximately 75% of children are alive and cancer 
free 20 years after the original diagnosis of Hodgkin’s. 


Acute myelocytic leukemia, a very serious cancer, 
may develop in as many as 2—6% of individuals receiv- 
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ing certain types of treatment for Hodgkin’s disease. 
Women under the age of 30 who are treated with radia- 
tion to the chest have a much higher risk for developing 
breast cancer. Both men and women are at higher risk for 
developing lung or thyroid cancers as a result of chest 
irradiation. 


Individuals with the type of Hodgkin’s disease 
known as nodular lymphocytic predominance have a 2% 
chance of developing non-Hodgkin’s lymphoma. Appar- 
ently, this is a result of the Hodgkin’s disease itself and 
not the treatment. 


Resources 


BOOKS 

Dollinger, Malin, et al. Everyone’s Guide to Cancer Therapy. 
Kansas City: Andrews McKeel Publishing, 1997. 

Freedman, Arnold S., and Lee M. Nadler. “Hodgkin’s Disease.” 
In Harrison’s Principles of Internal Medicine, edited by 
Anthony S. Fauci, et al. New York: McGraw-Hill, 1998. 

Mauch, Peter M., et al., eds. Hodgkin’ s Disease. Philadelphia: 
Lippincott Williams & Wilkins, 1999. 

Murphy, Gerald P., et al. Informed Decisions. New York: 
Viking, 1997. 

Sutcliffe, Simon B., ed. Lymphoma and You: A Guide for 
Patients Living with Hodgkin’s Disease and Non- 
Hodgkin’s Lymphoma. Toronto: The Medicine Group 
Ltd., 1998. 


PERIODICALS 

Bhatia, S., L. L. Robison, O. Oberlin, M. Greenberg, G. Bunin, 
F. Fossati-Bellani, and A. T. Meadows. “Breast Cancer 
and Other Second Neoplasms after Childhood Hodgkin’s 
Disease.” New England Journal of Medicine 334, no. 12 
(1996): 745-51. 

Stoval, Ellen. “A Cancer Survivor Discusses Her Experiences.” 
Washington Post 118 (February 14, 1995): WH15+. 


ORGANIZATIONS 

American Cancer Society. (800) ACS-2345. <http://www. 
cancer.org>. Provides information, funds for cancer 
research, prevention programs, and patient services, 
including education and support programs for patients and 
families, temporary accommodations for patients, and 
camps for children with cancer. 

ClinicalTrials.gov. U. S. National Library of Medicine. Nation- 
al Institutes of Health. 8600 Rockville Pike, Bethesda, 
MD 20894. <http://clinicaltrials.gov/ct/gui/c/alb/screen/ 
BrowseAny/action/GetStudy?JServSessionIdcs_cur- 
rent=mgdpq4z7pm>. Information about clinical trials 
involving Hodgkin’s disease. 

Cure for Lymphoma Foundation. 215 Lexington Avenue, New 
York, NY 10016. (212) 213-9595. (800)-CFL-6848. 
infocfl@cfl.org. <http://www.cfl.org/home.html>. An 
advocacy organization that provides education and sup- 
port programs, research grants, and information on clini- 
cal trials for Hodgkin’s and non-Hodgkin’s lymphomas. 
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The Leukemia and Lymphoma Society. 600 Third Avenue, 
New York, NY 10016. (800) 955-4572. (914) 949-5213. 
<http://www.leukemia-lymphoma.org>. Provides infor- 
mation, support, and guidance to patients and health care 
professionals. 

The Lymphoma Research Foundation of America, Inc. 8800 
Venice Boulevard, Suite 207, Los Angeles, CA 90034. 
(310) 204-7040. <http://www.lymphoma.org>. Supports 
research into treatments for lymphoma and provides edu- 
cational and emotional support programs for patients and 
families. 

National Cancer Institute. Public Inquiries Office, Building 31, 
Room 10A31, 31 Center Drive, MSC 2580, Bethesda, 
MD 20892-2580. (800)-4-CANCER. <http://www.nci. 
nih.gov/>. <http://cancernet.nci.nih.gov>. Provides infor- 
mation on cancer and on clinical trials; conducts cancer 
research. 


OTHER 

FS-8 - Complementary and Alternative Therapies for 
Leukemia, Lymphoma, Hodgkin’s Disease, and Myeloma. 
The Leukemia and Lymphoma Society. 27 Mar. 2001. 
<http://www.leukemia-lymphoma.org>. 

“Hodgkin’s Disease.” Cancer Resource Center. 10 Dec. 1999. 
American Cancer Society. 27 Mar. 2001. <http://www3. 
cancer.org>. 

“Hodgkin’s Disease.” CancerNet. 12 Dec. 2000. National Can- 
cer Institute. NIH Publication No. 99-1555. 27 Mar. 2001. 
<http://cancernet.nci.nih.gov/wyntk_pubs/hodgkins.htm>. 

“Hodgkin’s Lymphoma.” Diseases & Conditions. 13 Mar. 
2001. MayoClinic.com. 27 Mar. 2001. <http://www.mayo 
health.org>. 

National Cancer Society. “NCI/PDQ Patient Statement: Adult 
Hodgkin’s Disease.” Oncolink. Nov. 2000. University of 
Pennsylvania Cancer Center. 27 Mar. 2001. <http://www. 
oncolink.upenn.edu/pdq_html/2/eng]/200003.html>. 

National Cancer Society. “NCI/PDQ Patient Statement: Child- 
hood Hodgkin’s Disease.” Oncolink. Feb. 2001. Universi- 
ty of Pennsylvania Cancer Center. 27 Mar. 2001 <http:// 
www.oncolink.upenn.edu/pdq_html/2/engl/203043.html>. 

“PET Scans Help Doctors Treat Hodgkin’s Disease.” ACS 
News Today. 13 Mar. 2001. American Cancer Society. 27 
Mar. 2001 <http://www2?.cancer.org>. 
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E Holistic medicine 


Definition 


Holistic medicine is a term used to describe thera- 
pies that attempt to treat the patient as a whole person. 
That is, instead of treating an illness, as in orthodox 
allopathy, holistic medicine looks at an individual’s over- 
all physical, mental, spiritual, and emotional well-being 
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before recommending treatment. A practitioner with a 
holistic approach treats the symptoms of illness as well 
as looking for the underlying cause of the illness. Holis- 
tic medicine also attempts to prevent illness by placing a 
greater emphasis on optimizing health. The body’s sys- 
tems are seen as interdependent parts of the person’s 
whole being. Its natural state is one of health, and an ill- 
ness or disease is an imbalance in the body’s systems. 
Holistic therapies tend to emphasize proper nutrition 
and avoidance of substances—such as chemicals—that 
pollute the body. Their techniques are non-invasive. 


Some of the world’s health systems that are holistic 
in nature include naturopathic medicine, homeopathy, 
and traditional Chinese medicine. Many alternative or 
natural therapies have a holistic approach, although that 
is not always the case. The term complementary medi- 
cine is used to refer to the use of both allopathic and 
holistic treatments. It is more often used in Great Britain, 
but is gaining acceptance in the United States. 


There are no limits to the range of diseases and dis- 
orders that can be treated in a holistic way, as the princi- 
ple of holistic healing is to balance the body, mind, spirit, 
and emotions so that the person’s whole being functions 
smoothly. When an individual seeks holistic treatment 
for a particular illness or condition, other health prob- 
lems improve without direct treatment, due to improve- 
ment in the performance of the immune system, which is 
one of the goals of holistic medicine. 


Origins 

The concept of holistic medicine is not new. In the 
4th century B.C., Socrates warned that treating one part of 
the body only would not have good results. Hippocrates 
considered that many factors contribute to the health or 
otherwise of a human being, weather, nutrition, emotion- 
al factors, and in our time, a host of different sources of 
pollution can interfere with health. And of course, holis- 
tic medicine existed even before ancient Greece in some 
ancient healing traditions, such as those from India and 
China, which date back over 5,000 years. However, the 
term “holistic” only became part of everyday language in 
the 1970s, when Westerners began seeking an alternative 
to allopathic medicine. 


Interestingly, it was only at the beginning of the twen- 
tieth century that the principles of holistic medicine fell out 
of favor in Western societies, with the advent of major 
advances in what we now call allopathic medicine. Para- 
doxically, many discoveries of the twentieth century have 
only served to confirm many natural medicine theories. In 
many cases, researchers have set out to debunk holistic 
medicine, only to find that their research confirms it, as has 
been the case, for example, with many herbal remedies. 
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Purpose 


Many people are now turning to holistic medicine, 
often when suffering from chronic ailments that have not 
been successfully treated by allopathic means. Although 
many wonderful advances and discoveries have been 
made in modern medicine, surgery and drugs alone have 
a very poor record for producing optimal health because 
they are designed to attack illness. Holistic medicine is 
particularly helpful in treating chronic illnesses and 
maintaining health through proper nutrition and stress 
management. 


Description 


There are a number of therapies that come under the 
umbrella of “holistic medicine.” They all use basically 
the same principles, promoting not only physical health, 
but also mental, emotional, and spiritual health. Most 
emphasize quality nutrition. Refined foods typically 
eaten in modern America contain chemical additives and 
preservatives, are high in fat, cholesterol, and sugars, and 
promote disease. Alternative nutritionists counter that by 
recommending whole foods whenever possible and mini- 
mizing the amount of meat—especially red meat—that is 
consumed. Many alternative therapies promote vegetari- 
anism as a method of detoxification. 


The aim of holistic medicine is to bring all areas of 
an individual’s life, and most particularly the energy 
flowing through the body, back into harmony. Ultimate- 
ly, of course, only the patient can be responsible for this, 
for no practitioner can make the necessary adjustments to 
diet and lifestyle to achieve health. The practice of holis- 
tic medicine does not rule out the practice of allopathic 
medicine; the two can complement each other. 


A properly balanced holistic health regimen, which 
takes into consideration all aspects of human health and 
includes noninvasive and nonpharmaceutical healing 
methods, can often completely eradicate even acute 
health conditions safely. If a patient is being treated with 
allopathic medicine, holistic therapies may at least sup- 
port the body during treatment, and alleviate the symp- 
toms that often come with drug treatments and surgery. 
In addition, holistic therapies aim at the underlying 
source of the illness, to prevent recurrence. 


Here are some of the major holistic therapies: 
e herbal medicine 
e homeopathy 
e naturopathic medicine 
e traditional Chinese medicine 


e Ayurvedic medicine 
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ANDREW WEIL (1942- ) 


(Photograph by M. Greenberg. Gamma Liaison. Reproduced 
by permission.) 


Dr. Andrew Weil, a Harvard-educated physician, 
adds credibility and expertise to the natural healing meth- 
ods he espouses in his best-selling books, on his Internet 
Web site, in his talk show appearances, and in his popu- 
lar audio CD of music and meditation. Weil’s Sponta- 
neous Healing spent more than a year on the best-seller 


e nutritional therapies 
e chiropractic 

e stress reduction 

e psychotherapy 

* massage 


Because holistic medicine aims to treat the whole 
person, holistic practitioners sometimes may advise treat- 
ment from more than one type of practitioner. This is to 
ensure that all aspects of health are addressed. Some prac- 
titioners also specialize in more than one therapy, and so 
may be able to offer more comprehensive assistance. 


Preparations 
How to choose a holistic practitioner 


e How did you hear of this therapist? A personal referral 
can sometimes be more reliable than a professional 
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list, and his 1997 book, Eight Weeks to Optimum Health, 
also was a runaway best-seller. Perhaps the best-known 
proponent of naturalistic healing methods, Weil has been 
trying to establish a field he calls integrative medicine. He 
is director of Tucson’s Center for Integrative Medicine, 
which he founded in 1993. In 1997, he began training 
doctors in the discipline at the University of Arizona, 
where he teaches. 


After getting his bachelor’s degree in botany from 
Harvard University, Weil applied for admission to Harvard 
Medical School in 1964. During his second year, he led a 
group of students who argued they could succeed better 
studying on their own than going to classes; in fact, the 
group got higher scores on their final exams than their 
classmates. After graduating from Harvard Medical 
School, he volunteered at the notorious counter- cultural 
Haight-Asbury Free Clinic in San Francisco, CA. Later in 
1969, Weil got a job in Washington, DC, with the Nation- 
al Institute of Mental Health’s Drug Studies Division. From 
1971 to 1975, he traveled extensively in South America 
and Africa, soaking up information about medicinal 
plants, shamanism, and natural healing techniques. He 
never returned to the practice of conventional medicine. 


His approach to alternative medicine is eclectic, 
mingling traditional medicine with herbal therapy, 
acupuncture, homeopathy, chiropractic, hypnotism, cra- 
nial manipulation, and other alternative healing methods. 
Though his books discuss the benefits of everything from 
healing touch to herbal cures, Weil doesn’t dismiss the 
benefits of standard Western medicine when appropriate. 


one. What do other professionals say about this thera- 
pist? What qualifications, board certification, or affilia- 
tions does this practitioner have? 


e How do you feel personally about this practitioner? Do 
you feel comfortable in his/her office and with his/her 
staff? Is your sense of well being increased? Are you 
kept waiting for appointments? 


e Do you have confidence in this practitioner, does he/she 
respect you as a person? Does he/she show an interest 
in your family, lifestyle, and diet? Are various treatment 
options explained to you? 


e Is your personal dignity respected? 


e Do you feel that this practitioner is sensitive to your 
feelings and fears regarding treatment? 


e Is this practitioner a good advertisement for his/her pro- 
fession? Signs of stress or ill health may mean that you 
would be better off choosing another practitioner. 
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e Do you feel that you are rushed into decisions, or do 
you feel that you are allowed time to make an informed 
choice regarding treatment? 


e Are future health goals outlined for you? And do you feel 
that the practitioner is taking your progress seriously? 


e Do you feel unconditionally accepted by this practitioner? 
e Would you send your loved ones to this practitioner? 


If you answered yes to all the above, then you have 
found a suitable practitioner. The cost of treatment by a 
holistic therapist varies widely, depending on the level of 
qualification and the discipline, so it is best to discuss 
how much treatment can be expected to cost with a prac- 
titioner before beginning a course. Some forms of holis- 
tic treatment may be covered by health insurance. 


Precautions 


Many people who try holistic therapies focus on one 
area of their health only, often detoxification and nutri- 
tion. However, practitioners stress that it is only when all 
areas of a person’s potential well being are tackled that 
total health and happiness can be achieved. They stress 
that the spiritual and emotional health contribute just as 
much as physical and mental health to a person’s overall 
state of well-being. 


When seeking treatment from a holistic practitioner, it 
is important to ensure that they are properly qualified. Cre- 
dentials and reputation should always be checked. In addi- 
tion, it is important that allopathic physicians and alterna- 
tive physicians communicate about a patient’s care. 


Side effects 


One of the main advantages of holistic therapies is 
that they have few side effects when used correctly. If a 
reputable practitioner is chosen, and guidelines are 
adhered to, the worst that typically happens is that when 
lifestyle is changed, and fresh nutrients are provided, the 
body begins to eliminate toxins that may have accumu- 
lated in the cells over a lifetime. 


Often this results in what is known in alternative 
medicine circles as a “healing crisis.” This comes about 
when the cells eliminate poisons into the blood stream all 
at the same time, throwing the system into a state of toxic 
overload until it can clear the “backlog.” Symptoms such 
as nausea, headaches, or sensitivities to noise and other 
stimulations may be experienced. 


The answer to most otherwise healthy patients is 
often just to lie quietly in a darkened room and take 
herbal teas. However, in the case of someone who has a 
serious illness, such as arthritis, colitis, diabetes, or can- 
cer, (the list is much longer than this), it is strongly 
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advised that they seek the help of a qualified practitioner. 
Therapists can help patients achieve detoxification in a 
way that causes the least stress to their bodies. 


Research and general acceptance 


Traditionally, holistic medicine, in all its different 
forms, has been regarded with mistrust and skepticism on 
the part of the allopathic medical profession. This situa- 
tion is gradually changing. As of the year 2000, many 
insurance companies will provide for some form of alter- 
native, or complementary treatment. 

In addition, many allopathic physicians, recognizing 
the role alternative medicine can play in overall health 
and well being, are actually referring patients to reputable 
practitioners, particularly chiropractic and relaxation ther- 
apists, for help with a varied range of complaints. 


Training and certification 


Holistic or alternative medicine practitioners are 
usually affiliated with an organization in their field. 
Training varies tremendously with the category, and 
ranges from no qualifications at all—experience only— 
to holding a Ph.D. from an accredited university. Again, 
credentials and memberships should be checked by 
prospective patients. 


An excellent source for qualified practitioners is the 
American Board of Holistic Medicine, (AHBM), which 
was incorporated in 1996. Also, the American Holistic 
Medicine Association has a comprehensive list of practi- 
tioners in all types of therapies across the United States, 
which they call “the holistic doctor finder.” However, 
they stress that it is the responsibility of the patient to 
check each practitioner’s credentials prior to treatment. 


The ABHM has established the core curriculum 
upon which board certification for holistic medicine will 
be based. It includes the following twelve categories: 


Body 


Physical and environmental health 


e nutritional medicine 
e exercise medicine 
e environmental medicine 


Mind 
Mental and emotional health 


e behavioral medicine 
Spirit 
Spiritual health 
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Detoxification—Treating the body in such a way 
that it eliminates poisons accumulated in the cells. 


Healing crisis—When the body begins to elimi- 
nates toxins at an accelerated rate, unpleasant 
sensations may be experienced. 


e spiritual attunement 
e social health 
The six specialized areas: 
e biomolecular diagnosis and therapy 
e botanical medicine 
* energy medicine 


e ethno-medicine—including traditional Chinese medi- 
cine, Ayurveda, and Native American medicine 


e homeopathy 
e manual medicine 


Founded in 1978 for the purpose of uniting practition- 
ers of holistic medicine, membership of the AHMA is 
open to licensed medical doctors (MDs) and doctors of 
osteopathic medicine (DOs) from every specialty, and to 
medical students studying for those degrees. Associate 
membership is open to health care practitioners who are 
certified, registered or licensed in the state in which they 
practice. The mission of the AHMA is to support practi- 
tioners in their personal and professional development as 
healers, and to educate physicians about holistic medicine. 


Resources 


BOOKS 

Goldberg, Burton. Alternative Medicine: The Definitive Guide. 
Future Medicine Publishing, 1993. 

Jensen, Dr. Bernard. Foods That Heal. Garden City, New York: 
Avery Publishing Group Inc.,1993. 

Murrary, Michael, and Joseph Pizzorno. Encyclopedia of Natur- 
al Medicine, 2nd edition Rocklin, CA: Prima Health, 1998. 


ORGANIZATIONS 

American Holistic Medicine Association. <http://www.holistic 
medicine.org/index.html>. 

Holistic medicine Website. <http://www.holisticmed.com/what 
is.html>. 

American Holistic Health Association. Dept. R P.O. Box 17400 
Anaheim, CA 92817-7400 USA Phone: (714) 779-6152 
E-mail: ahha@healthy.net <http://www.healthy.net/pan/ 
chg/ahha/rosen.html>. 


Patricia Skinner 
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i Holter monitoring 


Definition 


Holter monitoring is continuous monitoring of the 
electrical activity of a patient’s heart muscle (electrocar- 
diography) for 24 hours, using a special portable device 
called a Holter monitor. Patients wear the Holter monitor 
while carrying out their usual daily activities. 


Purpose 


Holter monitoring is used to help determine whether 
someone has an otherwise undetected heart disease, such 
as abnormal heart rhythm (cardiac arrhythmia), or inade- 
quate blood flow through the heart. Specifically, it can 
detect abnormal electrical activity in the heart that may 
occur randomly or only under certain circumstances, such 
as during sleep or periods of physical activity or stress, 
which may or may not be picked up by standard, short- 
term electrocardiography performed in a doctor’s office. 


Traditionally, an exercise stress test has been used 
to screen people for “silent” heart disease (heart disease 
with none of the usual symptoms). However, an exercise 
stress test is not completely foolproof, often producing 
false negative results (indicating no heart disease when 
heart disease is actually present) and false positives (indi- 
cating heart disease when there is none). Furthermore, 
some people cannot undergo exercise stress testing 
because of other medical conditions, such as arthritis. 


Holter monitoring, also known as ambulatory or 24- 
hour electrocardiography, offers an alternate means of 
testing people for heart disease. By monitoring electro- 
cardiographic activity throughout the day, Holter moni- 
toring can uncover heart problems that occur during the 
patient’s everyday activities. It can also help to recognize 
any activities that may be causing the heart problems. 
And it can define and correlate symptoms that may be 
caused by irregularities of the heart. 


Precautions 


Holter monitoring is an extremely safe procedure 
and no special precautions are required. 


Description 


The technician affixes electrodes on the surface of 
the skin at specific areas of the patient’s chest, using 
adhesive patches with special gel that conducts electrical 
impulses. Typically, electrodes are placed under each 
collarbone and each bottom rib, and several electrodes 
are placed across the chest in a rough outline of the heart. 
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Holter monitoring 


A male patient wears electrodes attached to his chest, 
which is connected to a Holter monitor at his waist. (Photo- 
graph by Dr. P. Marazzi, Photo Researchers, Inc. Reproduced by 
permission.) 


The electrodes are attached to a portable electrocardio- 
graphic device called a Holter monitor, which records the 
electrical activity of the heart over 24—48 hours. The 
device is worn over the patient’s shoulder or attached to a 
belt around the waist. 


The Holter monitor records the continuous electrical 
activity throughout the course of the day, while the patient 
carries out his or her daily activities. During this time, the 
patient also keeps a detailed log or diary, recording his or 
her various activities, such as exercise, eating, sleeping, 
straining, breathing too hard (hyperventilating), and any 
stressful situations. The patient also notes the time and 
circumstances of any symptoms—especially chest pain, 
dizziness, shortness of breath, heart palpitations, and 
any other signs of heart trouble. Some Holter monitors 
allow patients to record their symptoms electronically, 
highlighting the portion of the electrocardiogram record- 
ed while the symptoms are occurring. 
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After 24-48 hours, the Holter monitor is removed. A 
computer-assisted analysis is performed on the electro- 
cardiographic recording, and the doctor compares the 
recording against the patient’s log to see if there is any 
correlation between electrocardiographic abnormalities 
and any of the patient’s activities or symptoms. The 
physician makes a final interpretation. 


Preparation 


In the doctor’s office, electrodes are attached to the 
patient’s chest. In some cases, the patient’s chest hair 
may have to be shaved to facilitate attaching the elec- 
trodes. The patient then begins carrying the monitor on a 
shoulder harness, in a pocket, or on the belt while carry- 
ing out his or her usual daily routine. The patient should 
inform the doctor of any drugs he or she may be taking, 
because certain drugs can alter heart rhythms and may 
affect the results of the test. 


Aftercare 


The patient returns to the doctor’s office to have the 
monitor and electrodes removed. No special measures 
need to be taken following Holter monitoring. The test 
results are usually available within a few days after the 
monitor is removed. 


Risks 


There are no known risks associated with Holter mon- 
itoring. The main complaint that people have with Holter 
monitoring is that the monitor may be cumbersome and 
interfere with certain activities, especially sleeping. 
Bathing and showering are not allowed during the study. 


Normal results 


A normal Holter monitoring test shows relatively 
normal electrical activity in the heart around the clock 
and no evidence of silent ischemia (deprivation of oxy- 
gen-rich blood). 


Abnormal results 


An abnormal result on Holter monitoring may indicate 
ischemia to the heart muscle or heart rhythm disturbances. 
Abnormalities are especially likely to show up during peri- 
ods of stress or heavy activity, but sometimes serious 
abnormalities are recorded while the patient is sleeping. 


Resources 


BOOKS 

Faculty Members of the Yale University School of Medicine. 
The Patient's Book of Medical Tests. Boston: Houghton 
Mifflin Co., 1997. 
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PERIODICALS 

“Cardiac Stress Testing: New Variations on an Old Theme.” 
Harvard Men’s Health Watch 1 (Mar. 1997): 1-4. 

“Use Cardiac Event Recorders to Evaluate Patients with Palpi- 
tations.” Modern Medicine 64 (May 1996): 49. 

“Use Holter Studies When Exercise Tests are Nondiagnostic.” 
Modern Medicine 62 (Apr. 1994): 59. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Heart, Lung and Blood Institute. PO Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 


Robert Scott Dinsmoor 


i Holtzman ink blot test 


Definition 


The Holtzman Inkblot Technique (HIT) is a projec- 
tive personality assessment test for persons ages five 
and up. 


Purpose 


The HIT is used to assess the personality structure of 
a test subject. It is sometimes used as a diagnostic tool in 
assessing schizophrenia, depression, addiction, and 
character disorders. 


Precautions 


Psychometric testing requires a clinically trained 
examiner. The HIT should be administered and interpret- 
ed by a trained psychologist, psychiatrist, or appropriate- 
ly trained mental health professional. 


Some consider projective tests to be less reliable 
than objective personality tests. If the examiner is not 
well-trained in psychometric evaluation, subjective inter- 
pretations may affect the outcome of the test. 


Description 


The HIT, developed by psychologist Wayne Holtz- 
man and colleagues, was introduced in 1961. The test 
was designed to overcome some of the deficiencies of its 
famous predecessor, the Rorschach Inkblot Test. 


Unlike the Rorschach, the Holtzman is a standard- 
ized measurement with clearly defined objective scor- 
ing criteria. The HIT consists of 45 inkblots. The test 
administrator, or examiner, has a stack of 47 cards with 
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KEY TERMS 


Projective personality assessment—A test in 
which the subject is asked to interpret ambiguous 
stimuli, such as an inkblot. The subject’s responses 
provide insight into his or her thought processes. 


Standardization—The process of determining 
established norms and procedures for a test to act 
as a standard reference point for future test results. 


inkblots (45 test cards and 2 practice cards) face down 
in front of him or her. The examiner hands each card to 
the subject and asks the test subject what he or she sees 
in the inkblot. Only one response per inkblot is 
requested. Occasionally, the examiner may ask the test 
subject to clarify or elaborate on a response. The 
Administration of the HIT typically takes 50—80 min- 
utes. The HIT is then scored against 22 personality- 
related characteristics. 


The HIT can also be administered in a group set- 
ting. In group testing, 30—45 inkblots are projected onto 
a screen and test subjects provide written responses to 
each inkblot. 


The 1997 Medicare reimbursement rate for psycho- 
logical and neuropsychological testing is $58.35 an 
hour. Billing time typically includes test administration, 
scoring and interpretation, and reporting. Many insur- 
ance plans cover all or a portion of diagnostic psycho- 
logical testing. 


Normal results 


Because of the complexity of the scoring process 
and the projective nature of the test, results for the HIT 
should only be interpreted by a clinically trained psy- 
chologist, psychiatrist, or appropriately trained mental 
health professional. 


Resources 


BOOKS 

Maddox, Taddy. Tests: A Comprehensive Reference for Assess- 
ments in Psychology, Education, and Business. 4th ed. 
Austin: Pro-ed, 1997. 

Shore, Milton. F, Patrick J. Brice, and Barbara G. Love. When 
Your Child Needs Testing. New York: Crossroad Publish- 
ing, 1992. 

Wodrich, David L. Children’s Psychological Testing: A Guide 
for Nonpsychologists. Baltimore: Paul H. Brookes Pub- 
lishing, 1997. 
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ORGANIZATIONS 

American Psychological Association (APA). 750 First St. NE, 
Washington, DC 20002-4242. (202) 336-5700. 
<ttp://www.apa.org>. 

The ERIC Clearinghouse on Assessment and Evaluation.1131 
Shriver Laboratory (Bldg 075) 


Paula Anne Ford-Martin 


i Homeopathic medicine, 


acute prescribing 
Definition 


Acute homeopathic prescribing is that part of home- 
opathy that treats illness which has an abrupt onset and 
needs immediate attention. In homeopathic medicine, 
acute refers primarily to the speed of onset and self-limit- 
ing character of the disorder rather than its seriousness. 
Colds, influenza, sore throats, insect stings, cuts, bruis- 
es, vomiting, diarrhea, fever, muscle aches, and short- 
term insomnia are all examples of conditions that are 
treated by acute prescribing. The remedies given in acute 
homeopathic prescribing are intended to stimulate the 
body’s internal ability to heal itself; they do not kill 
germs or suppress symptoms. Acute prescribing can be 
done—within limits—by patients at home, as well as by 
homeopathic practitioners. Study courses, self-treatment 
guides, and homeopathic home medicine kits are now 
available by mail order from homeopathic pharmacies 
and educational services. 


Purpose 


Homeopathic physicians seek to cure their patients on 
physical, mental, and emotional levels, and each treatment 
is tailored to a patient’s individual needs. Homeopathy is 
generally a safe treatment, as it uses medicines in extreme- 
ly diluted quantities, and there are usually minimal side 
effects. Its non-toxicity makes it a good choice for the 
treatment of children. Another benefit of homeopathy is 
the cost of treatments; homeopathic remedies are inexpen- 
sive, often a fraction of the cost of conventional drugs. 


Acute homeopathic prescribing is thought to benefit a 
wide range of ailments. These include altitude sickness, 
Bell’s palsy, the common cold, allergies, coughing, 
dengue fever, dysentery, earaches, migraine headaches, 
fever, food poisoning, grief, influenza, motion sickness, 
shock, sore throat, surgical complications, and reactions 
to vaccinations and drug therapy. Acute remedies may also 
be prescribed to treat insect stings, animal bites, and prob- 
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lems related to poison oak and poison ivy. It may be fur- 
ther employed in treating injuries including black eyes, 
burns, bruises, concussions, cuts, damaged tendons and 
ligaments, dislocations, fractures, herniated discs, nose- 
bleeds, puncture wounds, sprains, and strains. 


Description 
Origins 


Homeopathy is a gentle, painless, holistic system of 
healing developed during the 1790s by Samuel Hahne- 
mann, a German physician. Experimenting on himself 
with the anti-malarial drug quinine, Hahnemann noticed 
that large doses of the medicine actually caused malaria- 
like symptoms, while smaller doses cured the symptoms. 
From this, he advanced his concept of Similia similibus 
curentur, or “let like be cured with like.” Hahnemann 
then developed an extensive system of medicine based 
on this concept. He named it homeopathy, from the 
Greek words homoios (the same) and pathos (suffering). 


Homeopathic remedies are almost always made 
from natural materials—plant, animal, or mineral sub- 
stances—that have been treated to form mother tinctures 
or nonsoluble powders. Liquid extracts are then poten- 
tized, or increased in power, by a series of dilutions and 
succussions, or shakings. It is thought that succussion is 
necessary to transfer the energy of the natural substance 
to the solution. In addition, the potency of the remedy is 
regarded as increasing with each dilution. After the tinc- 
ture has been diluted to the prescribed potency, the 
resulting solution is added to a bottle of sucrose/lactose 
tablets, which are stored in a cool, dark place. If the rem- 
edy is not soluble in water, it is ground to a fine powder 
and triturated with powdered lactose to achieve the 
desired potency. 


Proponents of homeopathy over the years have 
included Louisa May Alcott, Charles Dickens, Benjamin 
Disraeli, Johann Wolfgang Goethe, Nathaniel 
Hawthorne, William James, Henry Wadsworth Longfel- 
low, Pope Pius X, John D. Rockefeller, Harriet Beecher 
Stowe, William Thackeray, Daniel Webster, and W. B. 
Yeats. England’s Royal Family has employed homeo- 
pathic practitioners since the 1830s. 


Homeopathic prescribing differs in general from 
allopathic medicine in its tailoring of remedies to the 
patient’s overall personality type and totality of symp- 
toms, rather than to the disease. Whereas a conventional 
physician would prescribe the same medication or treat- 
ment regimen to all patients with the common cold, for 
example, a homeopathic practitioner would ask detailed 
questions about each patient’s symptoms and the modali- 
ties, or factors, that make them better or worse. As a 
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result, the homeopath might prescribe six different reme- 
dies for six different patients with the same illness. In 
acute prescribing homeopathy, consultations are more 
brief compared to constitutional homeopathic prescrib- 
ing. A typical patient might spend just 10-15 minutes 
with the practitioner, compared to more than an hour for 
constitutional prescribing. 


Homeopathic classification of symptoms 


Homeopathic practitioners use the word symptom in 
a more inclusive fashion than traditional medicine. In 
homeopathy, symptoms include any change that the 
patient experiences during the illness, including changes 
in emotional or mental patterns. 


Homeopaths classify symptoms according to a hier- 
archy of four categories for purposes of acute prescribing: 


e Peculiar symptoms. These are symptoms unique to the 
individual that do not occur in most persons with the 
acute disease. Homeopaths make note of peculiar 
symptoms because they often help to determine the 
remedy. 


e Mental and emotional symptoms. These are important 
general symptoms that inform the homeopath about the 
patient’s total experience of the disorder. 


e Other general symptoms. These are physical symptoms 
felt throughout the patient’s body, such as tiredness, 
changes in appetite, or restlessness. 


e Particular symptoms. Particular symptoms are localized 
in the body; they include such symptoms as nausea, 
skin rashes, headache, etc. 


During homeopathic case-taking, the practitioner 
will evaluate the intensity of the patient’s symptoms, 
assess their depth within the patient’s body, note any 
peculiar symptoms, evaluate the modalities of each 
symptom, and make a list of key symptoms to guide the 
selection of the proper medicine. 


Homeopathic remedies 


There are several hundred homeopathic remedies. 
Homeopathic medicines are usually formulated from 
diluted or triturated natural substances, including plants, 
minerals, or even venom from snakes or stinging insects. 
Some remedies may be given in a spray, ointment, or 
cream, but the most common forms of administration are 
liquid dilutions and two sizes of pellets, or cylindrical 
tablets (for triturated remedies). A dose consists of one 
drop of liquid; 10—20 small pellets; or 1—3 large pellets. 
Since the remedies are so dilute, the exact size of the dose 
is not of primary importance. The frequency of dosing is 
considered critical, however; patients are advised not to 
take further doses until the first has completed its effect. 
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KEY TERMS 


Acute prescribing—Homeopathic treatment for 
self-limiting illnesses with abrupt onset. 


Allopathy—Conventional medical treatment of 
disease symptoms that uses substances or tech- 
niques to oppose or suppress the symptoms. 


Law of similars—tThe basic principle of homeo- 
pathic medicine that governs the selection of a 
specific remedy. It holds that a substance of natur- 
al origin that produces certain symptoms in a 
healthy person will cure those same symptoms in 
a sick person. 


Modalities—The factors and circumstances that 
cause a patient's symptoms to improve or worsen. 


Mother tincture—The first stage in the preparation 
of a homeopathic remedy, made by soaking a 
plant, animal, or mineral product in a solution of 
alcohol. 


Potentization—The process of increasing the 
power of homeopathic preparations by successive 
dilutions and succussions of a mother tincture. 


Succussion—The act of shaking diluted homeo- 
pathic remedies as part of the process of potenti- 
zation. 


Trituration—tThe process of diluting a nonsoluble 
substance for homeopathic use by grinding it to a 
fine powder and mixing it with lactose powder. 


Homeopathic remedies can be kept indefinitely with 
proper handling. Proper handling includes storing the 
remedies in the original bottles and discarding them if 
they become contaminated by sunlight or other intense 
light; temperatures over 100°F (37.8°C); vapors from 
camphor, mothballs, or perfume; or from other homeo- 
pathic remedies being opened in the same room at the 
same time. 


Preparations 
Case-taking 


The first step in acute prescribing is a lengthy inter- 
view with the patient, known as case-taking. In addition 
to noting the character, location, and severity of the 
patient’s symptoms, the homeopath will ask about their 
modalities. The modalities are the circumstances or fac- 
tors (e.g., weather, time of day, body position, behavior 
or activity, etc.) that make the symptoms either better or 
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worse. Case-taking can be done by the patient or a family 
member as well as by a homeopath. 


Selection and administration of a remedy 


The choice of a specific remedy is guided by the 
patient’s total symptom profile rather than by the illness. 
Homeopathic remedies are prescribed according to the law 
of similars, which holds that a substance that produces spe- 
cific symptoms in healthy people cures those symptoms in 
sick people when given in highly diluted forms. For exam- 
ple, a patient with influenza who is irritable, headachy, and 
suffering from joint or muscle pains is likely to be given 
bryonia (wild hops), because this plant extract would cause 
this symptom cluster in a healthy individual. 


Patients are instructed to avoid touching homeopath- 
ic medicines with their fingers. The dose can be poured 
onto a piece of white paper or the bottle’s cap and tipped 
directly into the mouth. Homeopathic remedies are not 
taken with water; patients should not eat or drink any- 
thing for 15—20 minutes before or after taking the dose. 


Precautions 


Homeopathic acute prescribing is not recommended 
for the treatment of chronic conditions requiring consti- 
tutional prescribing, for severe infections requiring 
antibiotic treatment, or for conditions requiring major 
surgery. It is also not recommended for the treatment of 
mental health problems. 


Persons who are treating themselves with homeo- 
pathic remedies should follow professional guidelines 
regarding the limitations of home treatment. Most home- 
opathic home treatment guides include necessary infor- 
mation regarding symptoms and disorders that require 
professional attention. 


Homeopathic remedies may lose their potency if 
used at the same time as other products. Some homeo- 
pathic practitioners recommend the avoidance of mint 
and mentholated products (toothpastes, candies, chewing 
gum, mouth rinses), as well as camphor and camphorated 
products (including eucalyptus and Tiger Balm), 
patchouli and other essential oils, moth balls, strong per- 
fumes, aftershaves, scented soaps, stress, x rays, coffee, 
nicotine, recreational drugs (marijuana) and certain ther- 
apeutic drugs (most notably cortisone and prednisone) 
during treatment. Patients are also advised to avoid elec- 
tric blankets and dental work, as these are thought to 
adversely affect homeopathic therapy. Homeopathic 
remedies should never be placed near magnets. 


Practitioners caution that high-potency preparations 
should be used only under the supervision of a homeo- 
pathic practitioner. 
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Side effects 


Homeopathic medicines are so diluted that some- 
times no trace of the original substance can be detected. 
These medicines are therefore considered non-toxic and 
generally free of harmful side effects. There may, howev- 
er, be individual reactions to homeopathic medicine. 


An intensified healing response may occur as treat- 
ment begins, which causes symptoms to worsen, but the 
phenomenon is temporary. In some patients, old symp- 
toms may re-appear from past conditions from which 
recovery was not complete. Such phenomena are taken 
as positive indications that the healing process has com- 
menced. 


Research and general acceptance 


As Samuel Hahnemann’s healing system grew in 
popularity during the 1800s, it quickly attracted vehement 
opposition from the medical and apothecary professions. 
Since the early 1900s, when the American Medical Asso- 
ciation and pharmacists waged a battle against it, home- 
opathy has been neglected and sometimes ridiculed by 
mainstream medicine. Aside from politics, part of the rea- 
son for this is that there are some aspects of homeopathy 
which have not been completely explained scientifically. 
For instance, homeopaths have found that the more they 
dilute and succuss a remedy, the greater effect it seems to 
have on the body. Some homeopathic remedies are so 
diluted that not even a single molecule of the active agent 
remains in a solution, yet homeopaths maintain it still 
works; some studies have demonstrated this paradox, yet 
cannot explain it. Also, homeopathy puts an emphasis on 
analyzing symptoms and then applying remedies to these 
symptoms, rather than working by classifying diseases. 
Thus, some people with the same disease may require dif- 
ferent homeopathic medicines and treatments. Further- 
more, conventional medicine strives to find out how med- 
icines work in the body before they use them; homeopa- 
thy is less concerned with the intricate biochemistry 
involved than with whether a remedy ultimately works 
and heals holistically. For all these reasons, conventional 
medicine claims that homeopathy is not scientific, but 
homeopaths are quick to reply that homeopathy has been 
scientifically developed and studied for centuries, with 
much documentation and success. 


There continue to be many studies that affirm the 
effectiveness of homeopathic treatments. Among the 
most celebrated, the British Medical Journal in 1991 
published a large analysis of homeopathic treatments that 
were given over the course of 25 years. This project 
involved over 100 studies of patients with problems 
ranging from vascular diseases, respiratory problems, 
infections, stomach problems, allergies, recovery from 
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surgeries, arthritis, trauma, psychological problems, dia- 
betes, and others. The study found improvement with 
homeopathic treatment in most categories of problems, 
and concluded that the evidence was “sufficient for 
establishing homeopathy as a regular treatment for cer- 
tain indications.” 


In the United Kingdom and other countries where 
homeopathy is especially popular, some medical doctors 
incorporate aspects of acute prescribing homeopathy into 
their practices. Countries in which homeopathy is popu- 
lar include France, India, Pakistan, Sri Lanka, Brazil, and 
Argentina. Large homeopathic hospitals exist in London 
and Glasgow, and homeopathic medical centers can be 
found in India and South America. 


Resources 


BOOKS 

Cummings, Stephen, and Dana Ullman. Everybody’ s Guide to 
Homeopathic Medicines. Los Angeles, Jeremy P. Tarcher, 
Inc., 1991. 

MacEoin, Beth. Homeopathy. New York: HarperCollins Pub- 
lishers, 1994. 

Strohecker, James. Alternative Medicine: The Definitive Guide. 
Tiburon, Calif.: Future Medicine Publishing, Inc., 1999. 

Ullman, Dana. Discovering Homeopathy: Your Introduction to 
the Science and Art of Homeopathic Medicine. Berkeley, 
Calif.: North Atlantic Books, 1991. 

Vithoulkas, George. Homeopathy: Medicine of the New Man. 
New York: Fireside Books (Simon & Schuster), 1992. 


ORGANIZATIONS 

The American Institute of Homeopathy. 1585 Glencoe, Denver, 
CO 80220. (303) 898-5477. 

The Council for Homeopathic Certification. P.O. Box 157, 
Corte Madera, CA 94976. 

The International Foundation for Homeopathy. 2366 Eastlake 
Avenue East, #301, Seattle, WA 98102. (425)776-4147. 

The National Center for Homeopathy. 801 North Fairfax 
Street, Suite 306, Alexandria, VA 22134. (703) 548-7790. 

The North American Society of Homeopaths. 10700 Old Coun- 
ty Rd. 15, #350, Minneapolis, MN 55441. (612) 593- 
9458. 


f Homeopathic medicine, 


constitutional prescribing 
Definition 


Constitutional homeopathic prescribing, also called 
classical prescribing, is a holistic system of medicine that 
has been practiced for more than 200 years. Unlike acute 
homeopathic prescribing, constitutional prescribing 
refers to the selection and administration of homeopathic 
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preparations over a period of time for treatment related to 
what practitioners call miasmic disorders, those caused 
by an inherited predisposition to a disease. The term 
miasm comes from a Greek word meaning stain or pollu- 
tion. As in acute prescribing, constitutional prescribing is 
holistic in that it is intended to treat the patient on the 
emotional and spiritual levels of his or her being as well 
as the physical. Constitutional prescribing is also aimed 
at eventual cure of the patient, not just suppression or 
relief of immediate symptoms. 


Purpose 


Homeopathic physicians seek to cure their patients 
on physical, mental, and emotional levels, and each treat- 
ment is tailored to a patient’s individual needs. Home- 
opathy is generally a safe treatment, as it uses medicines 
in extremely diluted quantities, and there are usually 
minimal side effects. Its non-toxicity makes it a good 
choice for the treatment of children. Another benefit of 
homeopathy is the cost of treatments; homeopathic reme- 
dies are inexpensive, often a fraction of the cost of con- 
ventional drugs. 


Classical homeopathy has been used to treat a wide 
range of diseases and conditions, most of which tend to 
be long-term. These include: alcoholism, allergies, anxi- 
ety, arthritis, asthma, bladder conditions, chronic 
fatigue syndrome, depression, drug dependencies, gas- 
trointestinal problems, Gulf War sickness, headache, 
hearing problems, herpes, hypersensitivity, immune dis- 
orders, insomnia, joint problems, kidney conditions, liver 
problems, Lyme disease, lower back problems, malaria, 
menopause, menstrual problems, migraine, multiple 
sclerosis, paralysis, phobias, shingles, sinus problems, 
skin disorders, repetitive stress injury, rheumatism, verti- 
go, vision problems, and yeast infections. 


Description 
Origins 


Homeopathy was developed during the 1790s by 
Samuel Hahnemann, a German physician. Experimenting 
on himself with the anti-malarial drug quinine, Hahnemann 
noticed that large doses of the medicine actually caused 
malaria-like symptoms, while smaller doses cured the 
symptoms. From this, he advanced his concept of Similia 
similibus curentur, or “let like be cured with like.” Hahne- 
mann then developed an extensive system of medicine 
based on this concept. He named it homeopathy, from the 
Greek words homoios (the same) and pathos (suffering). 


There are several hundred homeopathic remedies. 
They are almost always made from natural materials— 
plant, animal, or mineral substances—that have been 
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treated to form mother tinctures or nonsoluble powders. 
Liquid extracts are then potentized, or increased in 
power, by a series of dilutions and succussions, or shak- 
ings. It is thought that succussion is necessary to transfer 
the energy of the natural substance to the solution. In 
addition, the potency of the remedy is regarded as 
increasing with each dilution. After the tincture has been 
diluted to the prescribed potency, the resulting solution is 
added to a bottle of sucrose/lactose tablets, which are 
stored in a cool, dark place. If the remedy is not soluble 
in water, it is ground to a fine powder and triturated with 
powdered lactose to achieve the desired potency. 


Proponents of homeopathy over the years have 
included Louisa May Alcott, Charles Dickens, Benjamin 
Disraeli, Johann Wolfgang Goethe, Nathaniel 
Hawthorne, William James, Henry Wadsworth Longfel- 
low, Pope Pius X, John D. Rockefeller, Harriet Beecher 
Stowe, William Thackeray, Daniel Webster, and W. B. 
Yeats. England’s Royal Family has employed homeo- 
pathic practitioners since the 1830s. 


Constitutional prescribing is based on the patient’s 
symptom profile and specific aspects of homeopathic 
theory. 


Homeopathic classification of symptoms 


Homeopathic practitioners use the word symptom in 
a more inclusive fashion than traditional medicine. In 
homeopathy, symptoms include any change that the 
patient experiences during the illness, including changes 
in emotional or mental patterns. 


Homeopaths classify symptoms according to a hier- 
archy of four categories: 


e Peculiar symptoms. These are symptoms unique to the 
individual that do not occur in most persons. Home- 
opaths make note of peculiar symptoms because they 
often help to determine the remedy. 


e Mental and emotional symptoms. These are important 
general symptoms that inform the homeopath about the 
patient’s total experience of the disorder. 


e Other general symptoms. These are physical symptoms 
felt throughout the patient’s body, such as tiredness, 
changes in appetite, or restlessness. 


e Particular symptoms. Particular symptoms are localized 
in the body; they include such symptoms as nausea, 
skin rashes, or headaches. 


Miasms 


Homeopaths regard the patient’s symptom profile as 
a systemic manifestation of an underlying chronic disor- 
der called a miasm. Miasms are serious disturbances of 
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what homeopaths call the patient’s vital force that are 
inherited from parents at the time of conception. Hahne- 
mann believed that the parents’ basic lifestyle, their emo- 
tional condition and habitual diet, and even the atmos- 
pheric conditions at the time of conception would affect 
the number and severity of miasms passed on to the child. 
Hahnemann himself distinguished three miasms: the 
psoric, which he considered the most universal source of 
chronic disease in humans; the syphilitic; and the sycotic, 
which he attributed to gonorrhea. Later homeopaths 
identified two additional miasms, the cancernic and the 
tuberculinic. The remaining major source of miasms is 
allopathic medicine. It is thought that specific allopathic 
treatments—particularly smallpox vaccinations, corti- 
sone preparations, major tranquilizers, and antibiotics— 
can produce additional layers of miasms in the patient’s 
constitution. Constitutional prescribing evaluates the per- 
son’s current state or miasmic picture, and selects a reme- 
dy intended to correct or balance that state. The home- 
opath may prescribe a different remedy for each miasmic 
layer over time, but gives only one remedy at a time 
directed at the person’s current state. The basic principle 
governing the prescription of each successive remedy is 
the law of similars, or “like cures like.” 


Hering’s laws of cure 


The homeopathic laws of cure were outlined by 
Constantine Hering, a student of Hahnemann who came 
to the United States in the 1830s. Hering enunciated 
three laws or principles of the patterns of healing that are 
used by homeopaths to evaluate the effectiveness of spe- 
cific remedies and the overall progress of constitutional 
prescribing: 


¢ Healing progresses from the deepest parts of the organ- 
ism to the external parts. Homeopaths consider the per- 
son’s mental and emotional dimensions, together with 
the brain, heart, and other vital organs, as a person’s 
deepest parts. The skin, hands, and feet are considered 
the external parts. 


e Symptoms appear or disappear in the reverse of their 
chronological order of appearance. In terms of constitu- 
tional treatment, this law means that miasms acquired 
later in life will resolve before earlier ones. 


¢ Healing proceeds from the upper to the lower parts of 
the body. 


Healing crises 


Homeopaths use Hering’s laws to explain the 
appearance of so-called healing crises, or aggravations, 
in the course of homeopathic treatment. It is not unusual 
for patients to experience temporary worsening of certain 
symptoms after taking their first doses of homeopathic 
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KEY TERMS 


Aggravation—Another term used by homeopaths 
for the healing crisis. 


Allopathy—Conventional medical treatment of dis- 
ease symptoms that uses substances or techniques 
to oppose or suppress the symptoms. 


Constitutional prescribing—Homeopathic treat- 
ment for long-term or chronic disorders related to 
inherited predispositions to certain types of illnesses. 


Healing crisis—A temporary worsening of the 
patient’s symptoms during successive stages of 
homeopathic treatment. 


Law of similars—the basic principle of homeopath- 
ic medicine that governs the selection of a specific 
remedy. It holds that a substance of natural origin 
that produces certain symptoms in a healthy person 
will cure those same symptoms in a sick person. 


treatment. For example, a person might notice that 
arthritic pains in the shoulders are better but that the 
hands feel worse. Hering’s third law would indicate that 
the remedy is working because the symptoms are moving 
downward in the body. In constitutional prescribing, a 
remedy that removes one of the patient’s miasmic layers 
will then allow the symptoms of an older miasm to 
emerge. Thus the patient may find that a physical disease 
is followed by a different set of physical problems or by 
emotional symptoms. 


Preparations 


The most important aspects of preparation for con- 
stitutional prescribing are the taking of a complete 
patient history and careful patient education. 


Case-taking 


Homeopathic case-taking for constitutional pre- 
scribing is similar to that for acute prescribing, but more 
in-depth. The initial interview generally takes one to two 
hours. The practitioner is concerned with recording the 
totality of the patient’s symptoms and the modalities that 
influence their severity. Also included are general char- 
acteristics about the patient and his or her lifestyle choic- 
es. For example, a practitioner might ask the patient if he 
or she likes being outside or is generally hot or cold. 
There is also an emphasis on the patient’s lifetime med- 
ical history, particularly records of allopathic treatments. 
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Laws of cure—A set of three rules used by home- 
opaths to assess the progress of a patient's recovery. 


Materia medica—In homeopathy, reference books 
compiled from provings of the various natural 
remedies. 


Miasm—In homeopathic theory, a general weak- 
ness or predisposition to chronic disease that is 
transmitted down the generational chain. 


Modalities—The factors and circumstances that 
cause a patient's symptoms to improve or worsen, 
including weather, time of day, effects of food, and 
similar factors. 


Repertories—Homeopathic reference books con- 
sisting of descriptions of symptoms. The process of 
selecting a homeopathic remedy from the patient's 
symptom profile is called repertorizing. 


Patient education 


Homeopaths regard patients as equal partners in the 
process of recovery. They will take the time to explain 
the theories underlying constitutional prescribing to the 
patient as well as taking the history. Patient education is 
especially important in constitutional prescribing in 
order to emphasize the need for patience with the slow- 
ness of results and length of treatment, and to minimize 
the possibility of self-treatment with allopathic drugs if 
the patient has a healing crisis. 


Homeopathic remedies 


In constitutional prescribing, one dose of the select- 
ed remedy is given. Patients then wait two to six weeks 
before following up with the homeopath, while the body 
begins the healing process. At the follow-up visit, the 
remedy may be repeated, or a different remedy pre- 
scribed. The preparation, selection, administration, and 
storage of remedies for constitutional prescribing are the 
same as for acute prescribing. These procedures are 
described more fully in the article on acute prescribing. 


Precautions 


Constitutional homeopathic prescribing is not 
appropriate for diseases or health crises requiring emer- 
gency treatment, whether medical, surgical, or psychi- 
atric. In addition, constitutional prescribing should not be 
self-administered. Although home treatment kits of 
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homeopathic remedies are available for acute self-limited 
disorders, the knowledge of homeopathic theory and 
practice required for constitutional evaluation is beyond 
the scope of most patients. 


Patients are instructed to avoid touching homeopath- 
ic medicines with their fingers. The dose can be poured 
onto a piece of white paper or the bottle’s cap and tipped 
directly into the mouth. Homeopathic remedies are not 
taken with water; patients should not eat or drink any- 
thing for 15—20 minutes before or after taking the dose. 


Homeopathic remedies may lose their potency if 
used at the same time as other products. Some homeo- 
pathic practitioners recommend the avoidance of mint 
and mentholated products (toothpastes, candies, chewing 
gum, mouth rinses), as well as camphor and camphorated 
products (including eucalyptus and Tiger Balm), 
patchouli and other essential oils, moth balls, strong per- 
fumes, aftershaves, scented soaps, stress, x rays, coffee, 
nicotine, recreational drugs (marijuana) and certain ther- 
apeutic drugs (most notably cortisone and prednisone) 
during treatment. Patients are also advised to avoid elec- 
tric blankets and dental work, as these are thought to 
adversely affect homeopathic therapy. Homeopathic 
remedies should never be placed near magnets. 


Side effects 


Homeopathic medicines are so diluted that some- 
times no trace of the original substance can be detected. 
These medicines are therefore considered non-toxic and 
generally free of harmful side effects. The primary risks 
to the patient from constitutional homeopathic treatment 
are the symptoms of the healing crisis and individual 
reactions to homeopathic medicine. The complexity of 
constitutional prescribing requires homeopaths to have 
detailed knowledge of the materia medica and the reper- 
tories, and to take careful and extensive case notes. 


An intensified healing response may occur as treat- 
ment begins, which causes symptoms to worsen, but the 
phenomenon is temporary. In some patients, old symp- 
toms may re-appear from past conditions from which 
recovery was not complete. Such phenomena are taken 
as positive indications that the healing process has com- 
menced. 


Research and general acceptance 


As Samuel Hahnemann’s healing system grew in 
popularity during the 1800s, it quickly attracted vehement 
opposition from the medical and apothecary professions. 
Since the early 1900s, when the American Medical Asso- 
ciation and pharmacists waged a battle against it, home- 
opathy has been neglected and sometimes ridiculed by 
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mainstream medicine. Aside from politics, part of the rea- 
son for this is that there are some aspects of homeopathy 
which have not been completely explained scientifically. 
For instance, homeopaths have found that the more they 
dilute and succuss a remedy, the greater effect it seems to 
have on the body. Some homeopathic remedies are so 
diluted that not even a single molecule of the active agent 
remains in a solution, yet homeopaths maintain it still 
works; some studies have demonstrated this paradox, yet 
cannot explain it. Also, homeopathy puts an emphasis on 
analyzing symptoms and then applying remedies to these 
symptoms, rather than working by classifying diseases. 
Thus, some people with the same disease may require dif- 
ferent homeopathic medicines and treatments. Further- 
more, conventional medicine strives to find out how med- 
icines work in the body before they use them; homeopa- 
thy is less concerned with the intricate biochemistry 
involved than with whether a remedy ultimately works 
and heals holistically. For all these reasons, conventional 
medicine claims that homeopathy is not scientific, but 
homeopaths are quick to reply that homeopathy has been 
scientifically developed and studied for centuries, with 
much documentation and success. 


There continue to be many studies that affirm the 
effectiveness of homeopathic treatments. Among the 
most celebrated, the British Medical Journal in 1991 
published a large analysis of homeopathic treatments that 
were given over the course of 25 years. This project 
involved over 100 studies of patients with problems 
ranging from vascular diseases, respiratory problems, 
infections, stomach problems, allergies, recovery from 
surgeries, arthritis, trauma, psychological problems, dia- 
betes, and others. The study found improvement with 
homeopathic treatment in most categories of problems, 
and concluded that the evidence was “sufficient for 
establishing homeopathy as a regular treatment for cer- 
tain indications.” 


In the United Kingdom and other countries where 
homeopathy is especially popular, some medical doctors 
incorporate aspects of acute prescribing homeopathy into 
their practices. Countries in which homeopathy is popu- 
lar include France, India, Pakistan, Sri Lanka, Brazil, and 
Argentina. Large homeopathic hospitals exist in London 
and Glasgow, and homeopathic medical centers can be 
found in India and South America. 
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Homeopathic medicine see Homeopathy 


I Homeopathy 


Definition 


Homeopathy, or homeopathic medicine, is a holistic 
system of treatment that originated in the late eighteenth 
century. The name homeopathy is derived from two Greek 
words that mean “like disease.” The system is based on the 
idea that substances that produce symptoms of sickness in 
healthy people will have a curative effect when given in 
very dilute quantities to sick people who exhibit those 
same symptoms. Homeopathic remedies are believed to 
stimulate the body’s own healing processes. Homeopaths 
use the term “allopathy,” or “different than disease,” to 
describe the use of drugs used in conventional medicine to 
oppose or counteract the symptom being treated. 


Purpose 


Homeopathic physicians seek to cure their patients 
on the physical, mental and emotional levels, and each 
treatment is tailored to a patient’s individual needs. 
Homeopathy is generally a safe treatment, as it uses 
medicines in extremely diluted quantities, and there are 
usually minimal side effects. Its non-toxicity makes it a 
good choice for the treatment of children. Another bene- 
fit of homeopathy is the cost of treatments; homeopathic 
remedies are inexpensive, often a fraction of the cost of 
conventional drugs. 


Homeopathic treatment has been shown effective in 
treating many conditions. Colds and flu may be effective- 
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ly treated with aconite and bryonia. Influenza suffers in 
a double-blind study found that they were twice as likely 
to recover in 48 hours when they took homeopathic 
remedies. Studies have been published in British medical 
journals confirming the efficacy of homeopathic treat- 
ment for rheumatoid arthritis. Homeopathic remedies 
are effective in treating infections, circulatory problems, 
respiratory problems, heart disease, depression and ner- 
vous disorders, migraine headaches, allergies, arthritis, 
and diabetes. Homeopathy is a good treatment to explore 
for acute and chronic illnesses, particularly if these are 
found in the early stages and where there is not severe 
damage. Homeopathy can be used to assist the healing 
process after surgery or chemotherapy. 


Description 
Origins 


Homeopathy was founded by German physician 
Samuel Hahnemann (1755-1843), who was much dis- 
turbed by the medical system of his time, believing that 
its cures were crude and some of its strong drugs and 
treatments did more harm than good to patients. Hahne- 
mann performed experiments on himself using Peruvian 
bark, which contains quinine, a malaria remedy. He con- 
cluded that in a healthy person, quinine creates the same 
symptoms as malaria, including fevers and chills, which 
is the reason why it is effective as a remedy. He then 
began to analyze the remedies available in nature by 
what he called provings. Provings of homeopathic reme- 
dies are still compiled by dosing healthy adults with vari- 
ous substances and documenting the results, in terms of 
the dose needed to produce the symptoms and the length 
of the dose’s effectiveness. The provings are collected in 
large homeopathic references called materia medica or 
materials of medicine. 


Hahnemann formulated these principles of home- 
opathy: 


e Law of Similars (like cures like) 


e Law of the Infinitesimal Dose (The more diluted a rem- 
edy is, the more potent it is.) 


e illness is specific to the individual 


Hahnemann’s Law of Similars was based on think- 
ing that dated back to Hippocrates in the fourth century 
B.c. It is the same thinking that provided the basis for 
vaccinations created by Edward Jenner and Louis Pas- 
teur. These vaccines provoke a reaction in the individual 
that protects against the actual disease. Allergy treat- 
ments work the same way. By exposing a person to 
minute quantities of the allergen, the person’s tolerance 
levels are elevated. 
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Homeopathic Remedies That Work 


Name 


Description 


Aconite 
Allium cepa 
Apis 


Arnica 
Arsenicum album 


Belladonna 
Bryonia 

Calcarea carbonica 
Cantharis 


Chamomilla 

Ferrum phosphoricum 
Gelsemium 

Hepar sulphuris 
Hypericum 

Ignatia 


Ipecac 
Kali bichromicum 


Lachesis 


Ledum 

Lycopodium 
Mercurius vivus 
Natrum muriaticum 
Nux vomica 
Phosphorus 
Pulsatilla 

Rhus toxicodendron 
Ruta 

Sepia 


Silica 
Sulphur 


Commonly known as monkshood, aconite is highly toxic. A nontoxic, diluted extract of aconite is used in homeopathy to treat symp- 
toms similar to that of poison. 

Commonly known as red onion, homeopathic physicians use a dilute extract of red onion to treat symptoms similar to that of red 
onion—watery eyes, burning,etc. 

Commonly known as the honeybee, apis as a homeopathic remedy is made from the body of the bee. It is used to treat symptoms sim- 
ilar to that of a bee sting—redness, swelling, etc. 

Commonly known as the mountain daisy, arnica is used by homeopathic physicians to treat bruises, sprains, and strains. 

Also known as ars alb, arsenicum album is a diluted form of arsenic, a metallic poison. It is used by homeopathic physicians to treat 
symptoms similar to the effects of arsenic poisoning—dehydration, burning pain, etc. 

Commonly known as deadly knightshade, belladonna is used in homeopathy to treat symptoms of dry mouth, nausea, delirium, etc. 
Commonly known as wild hops, bryonia is used in homeopathy to treat vomiting, diarrhea, inflammation, etc. 

Also known as calcium carbonate or calc carb, it is used in homeopathy to treat symptoms of exhaustion, depression, and anxiety. 
Commonly known as Spanish fly, cantharis is used in homeopathy to treat conditions with symptoms of abdominal cramps, vomiting, 
diarrhea, convulsions, etc. 

Derived from German chamomile, it is used in homeopathy to treat irritability, impatience, etc. It is most often prescribed to children. 
Also known as ferrum phos or iron phosphate, it is used to treat symptoms of low energy and anemia. 

Also known as yellow jasmine, it is used to treat conditions that effect vision, balance, though and locomotion. 

Derived from the inner layer of oyster shells, hepar sulphuris is used to treat infection. 

Commonly known as St. John’s wort, hypericum is used to treat nerve damage. 

Derived from seeds of a plant, this homeopathic remedy is prescribed to treat conditions with symptoms such as headache, cramping, 
and tremors. 

Ipecac induces vomiting and causes gastrointestinal distress. Homeopaths prescribe it to treat similar symptoms. 

Commonly known as potassium bichromate, kali bichromicum is a poison used also in textile dyes, wood stain, etc. Homeopaths use it 
to treat localized pain. 

Derived from the venom of the bushmaster snake, this homeopathic remedy is used to treat conditions that cause the same symptoms 
as the venom itself. 

Also known as marsh tea, ledum is used to treat infections, most often from animal bites, stings, cuts, etc. 

Commonly known as club moss, lycopodium is used to treat diarrhea, digestive upset, etc. 

Also known as quicksilver, it is used to treat symptoms of sweats, shaking, nausea, etc. 

Commonly known as salt, it is used to treat conditions that cause excessive thirst and salt cravings. 

tis used to treat symptoms caused by overeating and too much caffeine or alcohol. 

tis used to treat symptoms of excessive thirst, fatigue, and nervousness. 

tis used to treat conditions that are accompanied by discharge, such as bedwetting, sinusitis, etc. 

Commonly known as poison ivy, homeopaths use it to treat conditions with symptoms of fever, swollen glands, and restlessness. 

tis used to treat conditions with bruising, such as tennis elbow, sciatica, etc. 

Sepia is the discharge used by the cuttlefish to disappear from a predator. Homeopaths use sepia to treat symptoms of apathy and 
weakness. 

Also called flint, silica is used by homeopaths to treat conditions that cause weakness, sweating, and sensitivity to cold. 

tis used to treat conditions with symptoms of itching, burning pains, and odor. 


The Law of the Infinitesimal Dose has always 
caused controversy among those outside the field of 
homeopathy. Hahnemann contended that as he diluted 
his remedies with water and alcohol and succussed, or 
shook, them, the remedies actually worked more effec- 
tively. In fact, diluted homeopathic remedies may have 
no chemical trace of the original substance. Practitioners 
believe that the electromagnetic energy of the original 
substance is retained in the dilution, but toxic side effects 
of the remedy are not. It is this electrochemical “mes- 
sage” that stimulates the body to heal itself. 


Homeopathic practitioners believe that illness is specif- 
ic to an individual. In other words, two people with severe 
headaches may not receive the same remedies. The practi- 
tioner will ask the patient questions about lifestyle, dietary 
habits, and personality traits, as well as specific questions 
about the nature of the headache and when it occurs. This 
information gathering is called profiling or case-taking. 
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In the early 1900s, homeopathy was popular in 
America, with over 15 percent of all doctors being 
homeopathic. There were 22 major homeopathic med- 
ical schools, including Boston University and the Uni- 
versity of Michigan. However, with the formation of the 
American Medical Association, which restricted and 
closed down alternative practices, homeopathy declined 
for half a century. When the 1960s invigorated back-to- 
nature trends and distrust of artificial drugs and treat- 
ments, homeopathy began to grow again dramatically 
through the next decades. In 1993, The New England 
Journal of Medicine reported that 2.5 million Ameri- 
cans used homeopathic remedies and 800,000 patients 
visited homeopaths in 1990, and it has continued to 
grow. Homeopathy is much more popular in Europe 
than in the United States. French pharmacies are 
required to make homeopathic remedies available along 
with conventional medications. Homeopathic hospitals 
and clinics are part of the national health system in 
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SAMUEL HAHNEMANN (1755-1843) 


(Corbis Corporation. Reproduced by permission.) 


Samuel Christian Hahnemann created and devel- 
oped the system called homeopathy. It is also known as 
similia similibus curentor or like cures like. Although his 
new methods initially met with ridicule and criticism, by 
the time of his death they were accepted the world over 
as a result of the great success he had with his new cure. 


Britain. It is also practiced in India and Israel, among 
other countries. 


A visit to a homeopath can be a different experience 
than a visit to a regular physician. Surveys have shown that 
homeopathic doctors spend much more time during initial 
consultations than conventional doctors spend. This is 
because a homeopath does a complete case-taking to get a 
complete picture of a person’s general health and lifestyle, 
as well as particular symptoms, on the physical, mental and 
emotional levels. Some symptoms can be so subtle that the 
patient is not always completely aware of them, and the 
doctor must spend time getting to know the patient. 


The initial visit often includes a long questionnaire 
about a patient’s medical and family history, and then a 
long interview with the doctor, who prompts the patient 
with many questions. Sometimes a homeopathic doctor 
will use lab tests to establish a patient’s general level of 
health. The initial interview usually lasts between one 
and two hours. 
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Hahnemann was born in Meissen, Saxony (now part 
of Germany) into a financially challenged middle class 
family. His parents initially educated him at home, where 
his father taught him never to accept anything he learned 
without first questioning it. He graduated as a physician 
at Erlangen in 1779 after studying at Leipzig and Vienna. 
He was also fluent in English, German, Italian, French, 
Greek, Arabic, Latin and Hebrew. 


At age 27 he married his first wife, Johanna Henriette 
Kuchler, the daughter of an apothecary, with whom he 
had 11 children. 


Living in poverty, Hahnemann began practicing 
medicine in 1781 and translating scientific texts to sup- 
plement his income. However, disillusioned with medi- 
cine, he eventually gave it up entirely. 


He discovered the concept of homeopathy when 
considering the effect of quinine on malaria, and went on 
to cure soldiers and then sufferers of a typhus epidemic 
with astounding success. He documented his discoveries 
in the Organon, a treatise on his work. Homeopathy also 
proved its worth in 1831 when there was an outbreak of 
cholera. Hahnemann used homeopathic treatment with a 
96% success rate, compared to the 41% of allopathic 
medicine. He also wrote his Materia Medica Pura. 


In 1834, Hahnemann met his second wife, Marie 
Melanie d’Hervilly. Despite a great difference in age, they 
were happily married until his death in Paris on July 2, 
1843, at the age of 88. 


The purpose of homeopathy is the restoration of the 
body to homeostasis, or healthy balance, which is its nat- 
ural state. The symptoms of a disease are regarded as the 
body’s own defensive attempt to correct its imbalance, 
rather than as enemies to be defeated. Because a home- 
opath regards symptoms as positive evidence of the 
body’s inner intelligence, he or she will prescribe a reme- 
dy designed to stimulate this internal curative process, 
rather than suppress the symptoms. 


In homeopathy, the curative process extends beyond 
the relief of immediate symptoms of illness. Healing 
may come in many stages, as the practitioner treats lay- 
ers of symptoms that are remnants of traumas or chronic 
disease in the patient’s past. This is part of Hering’s Laws 
of Cure, named for Constantine Hering, the father of 
homeopathy in America. Hering believed that healing 
starts from the deepest parts of the body to the extremi- 
ties, and from the upper parts of the body to the lower 
parts. Hering’s Laws also state that homeopaths should 
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treat disease symptoms in reverse chronological order, 
from the most recent to the oldest, restoring health in 
stages. Sometimes, the patient may feel worse before 
feeling better. This is called a healing crisis. 


When prescribing a remedy, homeopaths will match 
a patient’s symptoms with the proper remedy in a reper- 
tory or materia medica that has been compiled through- 
out the history of homeopathy. Classical homeopaths 
prescribe only one remedy at a time. However, it is 
becoming more common, especially in Europe, to use 
combination formulas of several remedies for the treat- 
ment of some combinations of symptoms. 


The cost of homeopathic care can vary. The cost of 
visits will be comparable to conventional medicine, with 
initial visits ranging from $50 to $300. Non-M.D. home- 
opaths can charge from $50 to $250. Follow-up visits are 
less, at about $35 to $100. Homeopathic medicine is signif- 
icantly cheaper than pharmaceuticals, and most remedies 
cost between $2 and $10. Some doctors provide remedies 
without charge. Homeopaths rarely use lab tests, which 
reduces the cost of treatment further. In general, homeopa- 
thy is much more economical than conventional medicine. 
In 1991, the French government did a study on the cost of 
homeopathic medicine, and found that it costs half as much 
to treat patients, considering all costs involved. 


When homeopaths are licensed professionals, most 
insurance companies will pay for their fees. Consumers 
should consult their insurance policies to determine indi- 
vidual regulations. Insurance usually will not cover home- 
opathic medicine, because it is sold over-the-counter. 


Precautions 


Although homeopathic remedies sometimes use 
substances that are toxic, they are diluted and prescribed 
in non-toxic doses. Remedies should be prescribed by a 
homeopathic practitioner. Those preparing to take home- 
opathic remedies should also avoid taking antidotes, sub- 
stances which homeopathic doctors believe cancel the 
effects of their remedies. These substances include alco- 
hol, coffee, prescription drugs, peppermint (in toothpaste 
and mouthwash), camphor (in salves and lotions), and 
very spicy foods. Homeopathic medicine should also be 
handled with care, and should not be touched with the 
hands or fingers, which can contaminate it. 


Side effects 


A homeopathic aggravation sometimes occurs during 
initial treatment with homeopathic remedies. This means 
that symptoms can temporarily worsen during the process 
of healing. Although this is usually mild, the aggravation 
can sometimes be severe. Homeopaths see aggravation as 
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a positive sign that the remedy is a good match for the 
patient’s symptoms. The healing crisis, which happens 
when the patient is undergoing treatment for layers of 
symptoms, may also cause the patient to feel worse before 
feeling better. Some patients can experience emotional 
disturbances like weeping or depression, if suppressed 
emotional problems led to the illness in the first place. 


Research and general acceptance 


Since the early 1900s, when the American Medical 
Association and pharmacists waged a battle against it, 
homeopathy has been neglected and sometimes ridiculed 
by mainstream medicine. Aside from politics, part of the 
reason for this is that there are some aspects of homeopa- 
thy which have not been completely explained scientifical- 
ly. For instance, homeopaths have found that the more 
they dilute and succuss a remedy, the greater effect it 
seems to have on the body. Some homeopathic remedies 
are so diluted that not even a single molecule of the active 
agent remains in a solution, yet it still works; studies have 
demonstrated this paradox, yet can’t explain it. Also, 
homeopathy puts an emphasis on analyzing symptoms and 
then applying remedies to these symptoms, rather than 
working by classifying diseases. Thus, some people with 
the same disease may require different homeopathic medi- 
cines and treatments. Furthermore, conventional medicine 
strives to find out how medicines work in the body before 
they use them; homeopathy is less concerned with the 
intricate biochemistry involved than with whether a reme- 
dy ultimately works and heals holistically. For all these 
reasons, conventional medicine claims that homeopathy is 
not scientific, but homeopaths are quick to reply that 
homeopathy has been scientifically developed and studied 
for centuries, with much documentation and success. 


There continue to be many studies that affirm the 
effectiveness of homeopathic treatments. Among the most 
celebrated, the British Medical Journal in 1991 published 
a large analysis of homeopathic treatments that were 
given over the course of 25 years. This project involved 
over 100 studies of patients with problems ranging from 
vascular diseases, respiratory problems, infections, stom- 
ach problems, allergies, recovery from surgeries, arthritis, 
trauma, psychological problems, diabetes, and others. 
The study found improvement with homeopathic treat- 
ment in most categories of problems, and concluded that 
the evidence was “sufficient for establishing homeopathy 
as a regular treatment for certain indications.” 


Resources 
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KEY TERMS 


Aggravation—Temporary increase in symptoms 
due to homeopathic remedy. 


Antidote—Substance which cancels the effect of 
homeopathic remedies 


Homeopath—A homeopathic physician. 


Proving—Case study of the effect of a homeopath- 
ic medicine. 


Repertory—Reference manual of homeopathic 
remedies. 


Vital force—Innate wisdom and energy of the body. 


Jonas, Wayne B., M.D., and Jennifer Jacobs, M.D. Healing 
With Homeopathy. New York: Warner, 1996. 

Ullman, Dana, M.P.H. The Consumer’s Guide to Homeopathy. 
New York: Putnam, 1996. 

Weiner, Dr. Michael. The Complete Book of Homeopathy. New 
York: Avery, 1996. 
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Hong Kong flu see Influenza 


i Hookworm disease 


Definition 


Hookworm disease is an illness caused by one of 
two types of S-shaped worms that infect the intestine of 
humans (the worm’s host). 


Description 


Two types of hookworm are responsible for hook- 
worm disease in humans. Necator americanus and Ancy- 
lostoma duodenale have similar life cycles and similar 
methods of causing illness. The adult worm of both 
Necator americanus and Ancylostoma duodenale is 
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about 10 mm long, pinkish-white in color, and curved 
into an S-shape or double hook. 


Both types of hookworm have similar life cycles. The 
females produce about 10,000—20,000 eggs per day. These 
eggs are passed out of the host’s body in feces. The eggs 
enter the soil, where they incubate. After about 48 hours, 
the immature larval form hatches out of the eggs. These 
larvae take about six weeks to develop into the mature lar- 
val form that is capable of causing human infection. If 
exposed to human skin at this point (usually bare feet 
walking in the dirt or bare hands digging in the dirt), the 
larvae will bore through the skin and ride through the 
lymph circulation to the right side of the heart. The larvae 
are then pumped into the lungs. There they bore into the 
tiny air sacs (alveoli) of the lungs. Their presence within 
the lungs usually causes enough irritation to produce 
coughing. The larvae are coughed up into the throat and 
mouth, and are then swallowed and passed into the small 
intestine. It is within the intestine that they develop into 
the adult worm, producing illness in their human host. 


Ancylostoma duodenale is found primarily in the 
Mediterranean, the Middle East, and throughout Asia. 
Necator americanus is common in tropical areas includ- 
ing Asia, parts of the Americas, and throughout Africa. 
Research suggests that at least 25% of all people in the 
world have hookworm disease. In the United States, 
700,000 people are believed to be infected with hook- 
worms at any given time. 


Causes and symptoms 


Hookworms cause trouble for their human host 
when the worms attach their mouths to the lining of the 
small intestine and suck the person’s blood. 


An itchy, slightly raised rash called “ground itch” 
may appear around the area where the larvae first bored 
through the skin. The skin in this area may become red 
and swollen. This lasts for several days and commonly 
occurs between the toes. 


When the larvae are in the lungs, the patient may 
have a fever, cough, and some wheezing. Some people, 
however, have none of these symptoms. 


Once established within the intestine, the adult 
worms can cause abdominal pain, decreased appetite, 
diarrhea, and weight loss. Most importantly, the worms 
suck between 0.03-0.2 ml of blood per day. When a 
worm moves from one area of the intestine to another, it 
detaches its mouth from the intestinal lining, leaving an 
irritated area that may continue to bleed for some time. 
This results in even further blood loss. A single adult 
worm can live for up to 14 years in a patient’s intestine. 
Over time, the patient’s blood loss may be very signifi- 
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Hormone replacement therapy 


A micrograph image of the head of the hookworm Ancy- 
lostoma spp. (Photo Researchers, Inc. Reproduced by permis- 
sion.) 


cant. Anemia is the most serious complication of hook- 
worm disease, progressing over months or years. Chil- 
dren are particularly harmed by such anemia, and can 
suffer from heart problems, mental retardation, slowed 
growth, and delayed sexual development. In infants, 
hookworm disease can be deadly. 


Diagnosis 

Diagnosis of hookworm disease involves collecting a 
stool sample for examination under a microscope. Hook- 
worm eggs have a characteristic appearance. Counting the 


eggs in a specific amount of feces allows the healthcare 
provider to estimate the severity of the infection. 


Treatment 


Minor infections are often left untreated, especially 
in areas where hookworm is very common. If treatment 
is required, the doctor will prescribe a three-day dose of 
medication. One to two weeks later, another stool sample 
will be taken to see if the infection is still present. 


Anemia is treated with iron supplements. In severe 
cases, blood transfusion may be necessary. Two medica- 
tions, pyrantel pamoate and mebendazole, are frequently 
used with good results. 


Prognosis 


The prognosis for patients with hookworm disease is 
generally good. However, reinfection rates are extremely 
high in countries with poor sanitation. 
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Alveoli—The small air sacs clustered at the ends 
of the bronchioles, in the lungs in which oxygen- 
carbon dioxide exchange takes place. 


Anemia—Any condition where the oxygen-carry- 
ing capacity of the red blood cells is reduced; 
symptoms often include fatigue. 


Host—The organism (like a human) in which 
another infecting organism (like a worm) is living. 


Larva—An immature form of an organism, occur- 
ring early in that organism’s development. 


Prevention 


Prevention of hookworm disease involves improving 
sanitation and avoiding contact with soil in areas with 
high rates of hookworm infection. Children should be 
required to wear shoes when playing outside in such 
areas, and people who are gardening should wear gloves. 


Resources 
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Plorde, James J. “Hookworms.” In Sherris Medical Microbiol- 
ogy: An Introduction to Infectious Diseases. 3rd ed. Ed. 
Kenneth J. Ryan. Norwalk, CT: Appleton & Lange, 1994. 
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Farley, Dixie. “Treating Tropical Diseases.” FDA Consumer 
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Centers for Disease Control and Prevention. 1600 Clifton Rd., 
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I Hormone replacement 


therapy 
Definition 


Hormone replacement therapy (HRT) is the use of 
synthetic or natural female hormones to make up for the 
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decline or lack of natural hormones produced in a 
woman’s body. HRT is sometimes referred to as estrogen 
replacement therapy (ERT), because the first medications 
that were used in the 1960s for female hormone replace- 
ment were estrogen compounds. 


Estrogens 


In order to understand how HRT works and the con- 
troversies surrounding it, women should know that there 
are different types of estrogen medications commonly 
prescribed in the United States and Europe. These drugs 
are given in a variety of prescription strengths and meth- 
ods of administration. There are at present three estrogen 
compounds used in Western countries. Only the first two 
are readily available in the United States. 


e Estrone. Estrone is the form of estrogen present in 
women after menopause. It is available as tablets under 
the brand name Ogen. The most commonly prescribed 
estrogen in the United States, Premarin, is a so-called 
conjugated estrogen that is a mixture of estrone and 
other estrogens. 


e Estradiol. This is the form of estrogen naturally present 
in premenopausal women. It is available as tablets 
(Estrace), skin patches (Estraderm), or vaginal creams 
(Estrace). 


e Estriol. Estriol is a weaker form of estrogen produced 
by the breakdown of other forms of estrogen in the 
body. This is the form of estrogen most commonly 
given in Europe, under the brand name Estriol. It is the 
only form that is thought not to cause cancer. 


In addition to pills taken by mouth, skin patches, and 
vaginal creams, estrogen preparations can be given by 
injection or by pellets implanted under the skin. Estrogen 
implants, however, are used less and less frequently. 


Progestins 


Most HRT programs include progestin treatment 
with estrogen compounds. Progestins—sometimes called 
progestogens—are synthetic forms of progesterone that 
are given to reduce the possibility that estrogen by itself 
will cause cancer of the uterus. Progestins are commonly 
prescribed under the brand names Provera and Depo- 
Provera. Other common brand names are Norlutate, Nor- 
lutin, and Aygestin. 


Estrogen/testosterone combinations 


Women’s ovaries secrete small amounts of a male 
sex hormone (testosterone) throughout their lives. 
Women who have had both ovaries removed by surgery 
are sometimes given testosterone along with estrogen as 
part of HRT. Combinations of these hormones are avail- 
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able as tablets under the brand name Estratest or as vagi- 
nal creams. Women who cannot take estrogens can use 
1% testosterone cream by itself for problems with vagi- 
nal soreness. 


Estrogen/tranquilizer combinations 


There are several medications that combine estrogen 
with a tranquilizer like chlordiazepoxide (sold under the 
trade name Menrium) or meprobamate (sold under the 
trade name PMB). Many doctors warn against these 
combination drugs because the tranquilizers can be 
habit-forming. 


Purpose 


HRT has two primary purposes: preventive treat- 
ment against osteoporosis and heart disease; and relief 
of physical symptoms associated with menopause. 


Menopausal symptoms 


Women in midlife enter a stage of development 
called menopause, when their menstrual periods become 
irregular and finally stop. The early phase of this transi- 
tion is called the perimenopause. In the United States, the 
average age at menopause is presently 50 or 51, but some 
women begin menopause as early as 40 and others as late 
as 55. It can take as long as 10 years for a woman to 
complete the process. Women who have had their ovaries 
removed surgically are said to have undergone surgical 
menopause. 


Doctors have not always agreed on definitions of the 
menopause. Some use age as the baseline. Others define 
menopause as the point when a woman has had no men- 
strual periods for a full calendar year. Still others define 
menopause as the end of ovulation. It is not always clear, 
however, when a woman has had her last period or when 
she has stopped ovulating. In addition, women who take 
oral contraceptives can have breakthrough bleeding long 
after they have stopped ovulating. As a result, some doc- 
tors now measure the level of follicle-stimulating hor- 
mone (FSH) in a woman’s blood to estimate whether the 
woman has entered menopause. During perimenopause, 
the FSH levels in a woman’s blood rise as her body 
attempts to stimulate the release of ripe ova. An FSH level 
over 40 is considered an indicator of menopause. 


During the menopausal transition, the levels of estro- 
gen in the woman’s body drop. The lowered estrogen level 
is responsible for a group of symptoms that include hot 
flashes (or flushes), weight gain, changes in skin texture, 
mood swings, heart palpitations, sleep disturbances, a 
need to urinate more frequently, and loss of sexual desire. 
The estrogen that is given in HRT can eliminate hot flash- 
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es, night sweats, lack of vaginal lubrication, and urinary 
tract problems. HRT will not prevent weight gain or wrin- 
kles. It also does not cure depression in most women. 


Preventive care 


HRT is recommended by many doctors on the 
grounds that estrogen replacement helps to protect 
women against two serious midlife health problems. 


OSTEOPOROSIS. Osteoporosis is a disorder in which 
the bones become more brittle and more easily fractured. 
It is a particular problem for postmenopausal women 
because the lower levels of estrogen in the blood lead to 
weakening of the bone. About 25% of Caucasian women 
will develop severe osteoporosis; Asian women have a 
slightly lower risk level; Latino and African American 
women are least at risk. 


In addition to race, there are other factors that put 
some women at higher risk of developing osteoporosis. 
Women in any of the following groups should take bone 
loss into account when considering HRT: 


e family history of osteoporosis 

e menopause before age 40 

e kidney disease and dialysis 

e thin body build or being underweight 

e history of colitis, Crohn’s disease, or chronic diarrhea 
e thyroid medications 

e childlessness 

e chronic use of antacids 

e lack of exercise 


e poor food choices, including high salt intake, lack of 
vitamin D, high caffeine consumption, and low calci- 
um intake 


e smoking and alcohol abuse 


* cortisone therapy 


HEART DISEASE. Heart disease is a major health con- 
cern of women in midlife. It is the leading cause of death 
in women over 60. The primary disorders of the circula- 
tory system in postmenopausal women are stroke, 
hypertension, and coronary artery disease. Current 
studies of women on HRT do not yield a completely 
clear picture. In particular, although estrogen given with- 
out progestins has been shown to offer some protection 
against heart disease, the effect of progestins in offsetting 
the benefits of estrogen complicates the research find- 
ings. It seems likely that estrogen levels are only part of 
the picture in evaluating a woman’s risk of heart disease. 


The major factors that are known to increase the risk 
of heart disease include: 
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e history of smoking 

e being overweight 

e high-fat diets 

e alcohol abuse 

e family history of heart disease 
e high blood pressure 

e high blood cholesterol levels 

e diabetes. 


Less important risk factors include being African 
American, having a sedentary lifestyle, undergoing 
menopause before age 45, and having high levels of fam- 
ily- or job-related stress. 


Precautions 
Medical conditions 


Certain groups of women should not use HRT. They 
include women with: 


e breast cancer 

e cancer of the uterus 

e abnormal vaginal bleeding that has not been diagnosed 
e high blood pressure that rises when HRT is used 

e liver disease 


e gallstones or diseases of the gallbladder 


Drug interactions 


HRT can interact with other prescription medica- 
tions that a woman may be taking. Women who are tak- 
ing corticosteroids, drugs to slow the clotting of blood 
(anticoagulants), and rifampin should ask their doctor 
about possible interactions. 


Combining estrogens with certain other medicines 
can cause liver damage. Among the drugs that may cause 
liver damage when taken with estrogens are: 


e acetaminophen (Tylenol), when used in high doses over 
long periods 


e anabolic steroids such as nandrolone (Anabolin) or 
oxymetholone (Anadrol) 


e medicine for infections 


e antiseizure medicines such as divalproex (Depakote), 
valproic acid (Depakene), or phenytoin (Dilantin) 


e antianxiety drugs, including chlorpromazine (Tho- 
razine), prochlorperazine (Compazine), and thiori- 
dazine (Mellaril). 


In addition, estrogens may interfere with the effects 
of bromocriptine (Parlodel), used to treat Parkinson’s 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Estrogen replacement patch 


Protective film 
Hormone layer 
Control membrane 


Adhesive layer 


Estrogen replacement patches adhere to a patient’s skin and slowly administer estrogen to the body. (Illustration by Argosy Inc.) 


disease and other conditions; they may also increase the 
chance of toxic side effects when taken with cyclosporine 
(Sandimmune), a drug that helps prevent organ transplant 
rejection. 


Description 


HRT medications come in several different forms, 
including tablets, stick-on patches, injections, and creams 
that are worn inside the vagina. The form prescribed 
depends on the purpose of the hormone replacement ther- 
apy. Women who want relief from vaginal dryness, for 
example, would be given a cream or vaginal ring. Women 
using HRT to relieve hot flashes or to prevent osteoporo- 
sis and heart disease often prefer oral medications or 
patches. All HRT medications used in the United States 
are available only with a doctor’s prescription. 


HRT treatment regimens 


One of the complications of HRT is the number of 
treatment options, including combinations of types of 
estrogen; dosage levels; forms of administration; and 
whether or not progestins are used with the estrogen to 
offset the risk of uterine cancer. This variety, however, 
means that a woman who wants to use HRT while mini- 
mizing side effects can try different forms of medication 
or dosage schedules when she consults her doctor. It is 
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vital, however, for women to follow their doctor’s direc- 
tions exactly and not change dosages themselves. 


At present, women who are taking a combination of 
estrogens and progestins are placed on one of three 
dosage schedules: 


e Estrogen pills taken daily from the first through the 
25th day of each month, with a progestin pill taken 
daily during the last 10—14 days of the cycle. Both 
drugs are then stopped for the next five to six days to 
allow the uterus to shed its lining. 


e Estrogen pills taken on a daily basis with low-dose 
progestin pills, also on a daily basis. Both medications 
are taken continuously with no days off. 


e Estrogen pills and low-dose progestins taken on a daily 
basis for five days each week, with both medications 
stopped on the last two days of each week. 


Controversies over HRT 


It is important to know that there is still considerable 
disagreement over the advantages and disadvantages of 
HRT. Further research is ongoing and intensive concern- 
ing the benefits and/or risks. 


INCREASED RISK OF BREAST CANCER. The most 
important controversy over HRT is whether it increases 
a woman’s risk of developing breast cancer. Some stud- 
ies not only indicate a connection, but suggest that the 


1671 


Adveaay} }UaWade|da1 JUOWIOH 


Hormone replacement therapy 


KEY TERMS 


Dilation and curettage (D & C)—A surgical proce- 
dure in which the patient's cervix is widened (dilat- 
ed) and the endometrium is scraped with a scoop- 
shaped instrument (curette). 


Estrogen—The primary sex hormone that controls 
normal sexual development in females. During the 
menstrual cycle, estrogen helps prepare the body 
for possible pregnancy. 


Follicle-stimulating hormone (FSH)—A hormone 
produced by the pituitary gland that stimulates the 
follicles in the ovaries to swell and release ripe ova. 
Doctors sometimes use its levels in a woman’s 
blood to evaluate whether she is in menopause. 


Hormone—A substance secreted by an endocrine 
gland that is carried by blood or other body fluids to 
its target tissues or organs. 


Hot flash—A warm or hot sensation on the face, 
neck and upper body, sometimes accompanied by 
flushing and sweating. Some women refer to hot 
flashes as hot flushes. 


Osteoporosis—A bone disorder in which the bones 


risk of breast cancer rises with the length of time that a 
woman has been taking HRT. According to an Ameri- 
can study published in June 1998, the risk of breast can- 
cer increases by 2.3% for each year that a woman takes 
HRT. A Swedish study found that the risk of breast can- 
cer doubled after six years of HRT, which agrees with 
American findings that risk is connected to length of 
treatment. 


TIMING AND LENGTH OF TREATMENT. One of the 
disagreements about HRT concerns the best time to 
begin using it. Some doctors think that women should 
begin using HRT while they are still in perimenopause. 
Others think that there is no harm in a woman’s waiting 
to decide. Either way, the question of timing means that a 
woman should keep track of changes in her periods and 
other signs of perimenopause so that her doctor can eval- 
uate her readiness for HRT. 


The other question of timing concerns length of 
treatment. Some women use HRT only as long as they 
need it to relieve the symptoms of menopause. Others 
regard it as a lifetime commitment because of concerns 
about osteoporosis. One study found that the average 
length of time that women stay on HRT is 23 months. 
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become brittle, porous, and easily broken. It is a 
major health concern for postmenopausal women. 


Ovary—The female sex gland that produces eggs 
and female reproductive hormones. 


Ovulation—The cyclical process of egg maturation 
and release from the ovary. 


Progesterone—A female hormone produced by the 
ovary. It functions to prepare the lining of the uterus 
to receive a fertilized ovum. 


Progesterone challenge test—A test that is given to 
see if a woman is still secreting estrogen. It consists 
of doses of progesterone given over a 10-day period. 


Progestin—Synthetic progesterone available as an 
oral medication. 


Testosterone—A male sex hormone that is some- 
times given as part of HRT to women whose ovaries 
have been removed. Testosterone helps with prob- 
lems of sexual desire. 


Uterus—tThe hollow organ in women in which fer- 
tilized eggs develop during pregnancy. The uterus is 
sometimes called the womb. 


UNWANTED SIDE EFFECTS. Much of the disagree- 
ment about unwanted side effects from HRT concerns the 
role of progestins in the estrogen/progestin combinations 
that are commonly prescribed. Many women who find 
that estrogen relieves hot flashes and other symptoms of 
menopause have the opposite experience with progestin. 
Progestin frequently causes moodiness, depression, sore 
breasts, weight gain, and severe headaches. 


Other treatment approaches 


Women who are uncertain about HRT, or who should 
not take estrogens, should know about other treatment 
options, such as natural progesterone. Progestins, which 
are synthetic hormones, were developed because natural 
progesterone cannot be absorbed in the body when taken 
in pill form. A new technique called micronization has 
made it possible for women to take natural progesterone 
by mouth. Many women prefer this form of hormone 
because it lacks the side effects of the synthetic progestins 
even though it is somewhat more expensive. The most 
common form of natural progesterone is called Prometri- 
um and it is available by prescription only. Another form 
of natural progesterone consists of the hormone suspend- 
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ed in vitamin E oil. It is absorbed through the skin and is 
available without a prescription. 


Alternative therapies are also available. Many main- 
stream as well as alternative practitioners recommend 
changes in diet and nutrition as helpful during 
menopause. Women who limit their intake of fats and 
salts, increase their use of fresh fruits and vegetables, cut 
out smoking, and drink only in moderation often find 
that these dietary changes help them feel better. Natur- 
opaths typically recommend vitamin and mineral supple- 
ments for general well-being as well as for relief from 
hot flashes and leg cramps. In addition, herbal teas and 
tonics are helpful to some women in treating water reten- 
tion, insomnia, constipation, or moodiness. 


Women who find menopause emotionally stressful 
because of negative social attitudes toward older women 
are often helped by meditation, biofeedback, therapeutic 
massage, and other relaxation techniques. Yoga and tai 
chi provide physical exercise as well as stress reduction. 
Exercise is an important safeguard against osteoporosis. 


Preparation 


Women who are considering HRT should visit their 
doctor for a series of tests to make sure that they do not 
have any serious health disorders. They should have a 
Pap smear and breast examination to rule out cancer. 
They should also have a urinalysis, a bone density 
test, and blood tests to measure their red blood cell 
level, blood sugar level, cholesterol level, and liver and 
thyroid function. 


In addition to these tests, most doctors will also give 
a progesterone challenge test. It consists of doses of 
progesterone given over a 10-day period to see if the 
woman is still producing her own estrogen. If she bleeds 
at the end of the test, she is still producing estrogen. 


Aftercare 


Aftercare is a very important part of HRT. Women 
who are taking HRT will need to see their doctor more 
frequently. At a minimum, they should be checked twice 
a year with a blood pressure test and breast examination. 
They should have a complete physical on a yearly basis. 
Any abnormal bleeding must be reported to the doctor as 
soon as it occurs. The doctor will need to order a tissue 
biopsy or dilation and curettage (D & C) in order to rule 
out cancer of the uterus. 


Women who are taking HRT and decide to stop 
should taper their dosage over a period of several 
months rather than discontinuing abruptly. A gradual 
reduction minimizes the possibility of hot flashes and 
other side effects. 
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Risks 


The short-term risks associated with HRT include a 
range of physical side effects. Common side effects 
include fluid retention, bloating, weight gain, sore 
breasts, leg cramps, vaginal discharges, migraine 
headaches, hair loss, nausea and vomiting, acne, 
depression, shortness of breath, and dizziness. Poten- 
tially serious side effects include tissue growths in the 
uterus (fibroids), gallstones, thrombophlebitis, hypo- 
glycemia, abnormal growth (hyperplasia) of uterine tis- 
sue, thyroid disorders, high blood pressure, and cancer. 


Normal results 


Normal results of HRT include relief of hot flashes, 
night sweats, vaginal dryness, and urinary symptoms 
associated with menopause. 
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I Hospital-acquired infections 


Definition 


A hospital-acquired infection is usually one that first 
appears three days after a patient is admitted to a hospital 
or other health-care facility. Infections acquired in a hos- 
pital are also called nosocomial infections. 


Description 


About 5-10% of patients admitted to hospitals in the 
United States develop a nosocomial infection. Hospital- 
acquired infections are usually related to a procedure or 
treatment used to diagnose or treat the patient’s illness or 
injury. About 25% of these infections can be prevented 
by healthcare workers taking proper precautions when 
caring for patients. 


Hospital-acquired infections can be caused by bacte- 
ria, viruses, fungi, or parasites. These microorganisms 
may already be present in the patient’s body or may come 
from the environment, contaminated hospital equipment, 
healthcare workers, or other patients. Depending on the 
causal agents involved, an infection may start in any part 
of the body. A localized infection is limited to a specific 
part of the body and has local symptoms. For example, if 
a surgical wound in the abdomen becomes infected, the 
area of the wound becomes red, hot, and painful. A gener- 
alized infection is one that enters the bloodstream and 
causes general systemic symptoms such as fever, chills, 
low blood pressure, or mental confusion. 


Hospital-acquired infections may develop from sur- 
gical procedures, catheters placed in the urinary tract or 
blood vessels, or from material from the nose or mouth 
that is inhaled into the lungs. The most common types of 
hospital-acquired infections are urinary tract infections 
(UTIs), pneumonia, and surgical wound infections. 


Causes and symptoms 


All hospitalized patients are susceptible to contract- 
ing a nosocomial infection. Some patients are at greater 
risk than others—young children, the elderly, and per- 
sons with compromised immune systems are more likely 
to get an infection. Other risk factors for getting a hospi- 
tal-acquired infection are a long hospital stay, the use of 
indwelling catheters, failure of healthcare workers to 
wash their hands, and overuse of antibiotics. 


Any type of invasive procedure can expose a patient 
to the possibility of infection. Common causes of hospi- 
tal-acquired infections include: 


¢ Urinary bladder catheterization 


e Respiratory procedures 
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e surgery and wounds 
e intravenous (IV) procedures 


Urinary tract infection (UTI) is the most common 
type of hospital-acquired infection. Most hospital- 
acquired UTIs happen after urinary catheterization. 
Catheterization is the placement of a catheter through the 
urethra into the urinary bladder. This procedure is done 
to empty urine from the bladder, relieve pressure in the 
bladder, measure urine in the bladder, put medicine into 
the bladder, or for other medical reasons. 


The healthy urinary bladder is sterile, which means 
it doesn’t have any bacteria or other microorganisms in 
it. There may be bacteria in or around the urethra but 
they normally cannot enter the bladder. A catheter can 
pick up bacteria from the urethra and allow them into the 
bladder, causing an infection to start. 


Bacteria from the intestinal tract are the most com- 
mon type to cause UTIs. Patients with poorly functioning 
immune systems or who are taking antibiotics are also at 
risk for infection by a fungus called Candida. 


Pneumonia is the second most common type of hospi- 
tal-acquired infection. Bacteria and other microorganisms 
are easily brought into the throat by respiratory procedures 
commonly done in the hospital. The microorganisms 
come from contaminated equipment or the hands of health 
care workers. Some of these procedures are respiratory 
intubation, suctioning of material from the throat and 
mouth, and mechanical ventilation. The introduced 
microorganisms quickly colonize the throat area. This 
means that they grow and form a colony, but have not yet 
caused an infection. Once the throat is colonized, it is easy 
for a patient to inhale the microorganisms into the lungs. 


Patients who cannot cough or gag very well are 
most likely to inhale colonized microorganisms into their 
lungs. Some respiratory procedures can keep patients 
from gagging or coughing. Patients who are sedated or 
who lose consciousness may also be unable to cough or 
gag. The inhaled microorganisms grow in the lungs and 
cause an infection that can lead to pneumonia. 


Surgical procedures increase a patient’s risk of get- 
ting an infection in the hospital. Surgery directly invades 
the patient’s body, giving bacteria a way into normally 
sterile parts of the body. An infection can be acquired 
from contaminated surgical equipment or from health- 
care workers. Following surgery, the surgical wound can 
become infected. Other wounds from trauma, burns, and 
ulcers may also become infected. 


Many hospitalized patients need a steady supply of 
medications or nutrients delivered to their bloodstream. 
An intravenous (IV) catheter is placed in a vein and the 
medication or other substance is infused into the vein. 
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Bacteria transmitted from the surroundings, contaminat- 
ed equipment, or healthcare workers’ hands can invade 
the site where the catheter is inserted. A local infection 
may develop in the skin around the catheter. The bacteria 
can also enter the blood through the vein and cause a 
generalized infection. The longer a catheter is in place, 
the greater the risk of infection. 


Other hospital procedures that put patients at risk for 
nosocomial infection are gastrointestinal procedures, 
obstetric procedures, and kidney dialysis. 


Fever is often the first sign of infection. Other symp- 
toms and signs of infection are rapid breathing, mental 
confusion, low blood pressure, reduced urine output, and 
a high white blood cell count. 


Patients with a UTI may have pain when urinating 
and blood in the urine. Symptoms of pneumonia may 
include difficulty breathing and coughing. A localized 
infection causes swelling, redness, and tenderness at the 
site of infection. 


Diagnosis 

An infection is suspected any time a hospitalized 
patient develops a fever that cannot be explained by a 
known illness. Some patients, especially the elderly, may 
not develop a fever. In these patients, the first signs of 
infection may be rapid breathing or mental confusion. 


Diagnosis of a hospital-acquired infection is based on: 


* symptoms and signs of infection 

* examination of wounds and catheter entry sites 

e review of procedures that might have led to infection 
e laboratory test results 


A complete physical examination is conducted in 
order to locate symptoms and signs of infection. Wounds 
and the skin where catheters have been placed are exam- 
ined for redness, swelling, or the presence of pus or an 
abscess. The physician reviews the patient’s record of 
procedures performed in the hospital to determine if any 
posed a risk for infection. 


Laboratory tests are done to look for signs of infec- 
tion. A complete blood count can reveal if the white 
blood cell count is high. White blood cells are immune 
system cells that increase in numbers in response to an 
infection. White blood cells or blood may be present in 
the urine when there is a UTI. 


Cultures of blood, urine, sputum, other body fluids, 
or tissue are done to look for infectious microorganisms. 
If an infection is present, it is necessary to identify the 
microorganism so the patient can be treated with the cor- 
rect medication. A sample of the fluid or tissue is placed 
in a special medium that bacteria will grow in. Other 
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Abscess—A localized pocket of pus at a site of 
infection. 


Candida—A yeast-like fungal organism. 


Catheter—A thin, hollow tube inserted into the 
body at specific points in order to inject or with- 
draw fluids from the body. 


Generalized infection—An infection that has 
entered the bloodstream and has general systemic 
symptoms such as fever, chills, and low blood 
pressure. 


Localized infection—An infection that is limited to 
a specific part of the body and has local symptoms. 


Nosocomial infection—An infection acquired in 
the hospital. 


tests can also be done on blood and body fluids to look 
for and identify bacteria, fungi, viruses, or other microor- 
ganisms responsible for an infection. 


If a patient has symptoms suggestive of pneumonia, 
a chest x ray is done to look for infiltrates of white blood 
cells and other inflammatory substances in the lung tis- 
sue. Samples of sputum can be studied with a micro- 
scope or cultured to look for bacteria or fungi. 


Treatment 


Once the source of the infection is identified, the 
patient is treated with antibiotics or other medication that 
kills the responsible microorganism. Many different 
antibiotics are available that are effective against differ- 
ent bacteria. Some common antibiotics are penicillin, 
cephalosporins, tetracyclines, and erythromycin. More 
and more commonly, some types of bacteria are becom- 
ing resistant to the standard antibiotic treatments. When 
this happens, a different, more powerful antibiotic must 
be used. Two strong antibiotics that have been effective 
against resistant bacteria are vancomycin and imipenem, 
although some bacteria are developing resistance to these 
antibiotics as well. 


Fungal infections are treated with antifungal med- 
ications. Examples of these are amphotericin B, nystatin, 
ketoconazole, itraconazole, and fluconazole. 


A number of antiviral drugs have been developed 
that slow the growth or reproduction of viruses. Acy- 
clovir, ganciclovir, foscarnet, and amantadine are exam- 
ples of antiviral medications. 
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Human-potential movement 


Prognosis 


Hospital-acquired infections are serious illnesses that 
cause death in about 1% of cases. Rapid diagnosis and 
identification of the responsible microorganism is neces- 
sary, so treatment can be started as soon as possible. 


Prevention 


Hospitals and other healthcare facilities have developed 
extensive infection control programs to prevent nosocomi- 
al infections. These programs focus on identifying high risk 
procedures and other possible sources of infection. High 
risk procedures such as urinary catheterization should be 
performed only when necessary and catheters should be left 
in for as little time as possible. Medical instruments and 
equipment must be properly sterilized to ensure they are not 
contaminated. Frequent handwashing by healthcare workers 
and visitors is necessary to avoid passing infectious 
microorganisms to hospitalized patients. 


Antibiotics should only be used when necessary. 
Use of antibiotics creates favorable conditions for infec- 
tion with the fungal organism Candida. Overuse of 
antibiotics is also responsible for the development of 
bacteria that are resistant to antibiotics. 


Resources 


BOOKS 

Andreoli, T. E., J. C. Bennet, C. C. Carpenter, and F. Plum. 
Cecil Essentials of Medicine. Philadelphia: W.B. Saunders 
Co., 1997. 

Schaffer, S. D., and L. S. Garzon,, et al. Infection Prevention 
and Safe Practice. New York: Mosby- Year Book, 1996. 


Toni Rizzo 


Hot-spot imaging see Technetium heart scan 
HRT see Hormone replacement therapy 


HTLV-1 associated myelopathy see Tropical 
spastic paraparesis 

HTLV-1 infection see Tropical spastic 
paraparesis 


i Human-potential movement 


Definition 


The human-potential movement is a term used for 
humanistic psychotherapies that first became popular in 
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the 1960s and early 1970s. The movement emphasized the 
development of individuals through such techniques as 
encounter groups, sensitivity training, and primal therapy. 
Although the human-potential movement and humanistic 
therapy are sometimes used as synonyms, in reality, 
humanistic therapy preceded the human-potential move- 
ment and provided the movement’s theoretical base. 
Humanistic therapy flourished in the 1940s and 1950s. Its 
theorists were mostly psychologists rather than medical 
doctors. They included Gordon Allport, Abraham Maslow, 
Everett Shostrom, Carl Rogers, and Fritz Perls. 


The human-potential movement and humanistic 
therapy is distinguished by the following emphases: 


e A concern for what is uniquely human rather than what 
humans share with other animals. 


e A focus on each person’s open-ended growth rather 
than reshaping individuals to fit society’s demands. 


e An interest in the here-and-now rather than in a person’s 
childhood history or supposed unconscious conflicts. 


e A holistic approach concerned with all levels of human 
being and functioning—not just the intellectual— 
including creative and spiritual functioning. 


e A focus on psychological health rather than disturbance. 


Purpose 


The purpose of humanistic therapy is to allow a per- 
son to make full use of his or her personal capacities 
leading to self-actualization. Self-actualization requires 
the integration of all the components of one’s unique per- 
sonality. These elements or components of personality 
include the physical, emotional, intellectual, behavioral, 
and spiritual. The marks of a self-actualized person are 
maturity, self-awareness, and authenticity. Humanistic 
therapists think that most people—not only those with 
obvious problems—can benefit from opportunities for 
self-development. Humanistic therapy uses both individ- 
ual and group approaches. 


Precautions 


Psychotic patients, substance abusers, and persons 
with severe personality disorders or disorders of 
impulse control may not be appropriate for treatment 
with humanistic methods. 


Description 


Humanistic approaches to individual treatment usu- 
ally follow the same format as other forms of outpatient 
counseling. Therapists may be medical doctors, nurses, 
psychologists, social workers, or clergy. Humanistic 
group treatment formats are flexible, and a wide range of 
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KEY TERMS 


Encounter group—A form of humanistic therapy 
in which participants meet with a trained leader to 
increase self-awareness and social skills through 
emotional sharing and confrontation. 


Humanistic therapy—An approach to psycho- 
therapy that emphasizes human uniqueness, posi- 
tive qualities, and individual potential. It is some- 
times used as a synonym for the human potential 
movement. 


Primal therapy—A form of humanistic therapy that 
originated in the 1970s. Participants were encour- 
aged to relive painful events and release feelings 
through screaming or crying rather than analysis. 


Sensitivity training—A form of humanistic group 
therapy that began in the 1950s. Members partici- 
pated in unstructured discussions in order to 
improve understanding of themselves and others. 


treatment methods are used, ranging from encounter 
groups and therapy groups to assertiveness training and 
consciousness-raising groups. In addition, the humanistic 
tradition has fostered the publication of self-help books 
for people interested in psychological self-improvement. 


Risks 


The chief risks include the reinforcement of self- 
centered tendencies in some patients and the dangers 
resulting from encounter groups led by persons without 
adequate training. Poorly led encounter groups can be 
traumatic to persons with low tolerance for confrontation 
or “uncovering” of private issues. 


Normal results 


The anticipated outcome of humanistic therapy is a 
greater degree of personal wholeness, self-acceptance, 
and exploration of one’s potential. In group treatment, 
participants are expected to grow in interpersonal empa- 
thy and relationship skills. However, there have been few 
controlled studies to determine the reasonableness of 
these expectations. 


Resources 


BOOKS 

Lasch, Christopher. The Culture of Narcissism: American Life 
in an Age of Diminishing Expectations. New York: W. W. 
Norton & Co., 1978. 
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Meissner, W. W. “Theories of Personality.” In The New Har- 
vard Guide to Psychiatry, ed. Armand M. Nicholi Jr. 
Cambridge, MA: The Belknap Press of Harvard Universi- 
ty Press, 1988. 

Rogers, Carl R. Client-Centered Therapy. Boston: Houghton 
Mifflin Co., 1965. 

Severin, Frank T. “Humanistic Psychology.” In The Encyclopedia 
of Psychiatry, Psychology, and Psychoanalysis, ed. Ben- 
jamin B. Wolman. New York: Henry Holt and Co., 1996. 

Shostrom, Everett L. From Manipulator to Master. New York: 
Bantam Books, 1983. 


Rebecca J. Frey 


f Human bite infections 


Definition 


Human bite infections are potentially serious infec- 
tions caused by rapid growth of bacteria in broken skin. 


Description 


Bites—animal and human—are responsible for 
about 1% of visits to emergency rooms. Bite injuries are 
more common during the summer months. 


Closed-fist injury 


In adults, the most common form of human bite is 
the closed-fist injury, sometimes called the “fight bite.” 
These injuries result from the breaking of the skin over 
the knuckle joint when a person’s fist strikes someone’s 
teeth during a fight. 


Causes and symptoms 


In children, bite infections result either from acci- 
dents during play or from fighting. Most infected bites in 
adults result from fighting. 


The infection itself can be caused by a number of 
bacteria that live in the human mouth. These include 
streptococci, staphylococci, anaerobic organisms, and 
Eikenella corrodens. Infections that begin less than 24 
hours after the injury are usually produced by a mixture 
of organisms and can cause a necrotizing infection (caus- 
ing the death of a specific area of tissue), in which tissue 
is rapidly destroyed. If a bite is infected, the skin will be 
sore, red, swollen, and warm to the touch. 


Diagnosis 


In most cases the diagnosis is made by an emer- 
gency room doctor on the basis of the patient’s history. 
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Human chorionic gonadotropin pregnancy test 


KEY TERMS 


Closed-fist injury—A hand wound caused when 
the skin of the fist is torn open by contact with 
teeth. 


Debridement—The surgical removal of dead tis- 
sue and/or foreign bodies from a wound or cut. 


“Fight bite”—Another name for closed-fist injury. 


Necrotizing—Causing the death of a specific area 
of tissue. Human bites frequently cause necrotiz- 
ing infections. 


Because the human mouth contains a variety of bac- 
teria, the doctor will order a laboratory culture in order to 
choose the most effective antibiotic. 


Treatment 


Treatment involves surgical attention as well as med- 
ications. Because bites cause puncturing and tearing of 
skin rather than clean-edged cuts, they must be carefully 
cleansed. The doctor will wash the wound with water 
under high pressure and debride it. Debridement is the 
removal of dead tissue and foreign objects from a wound 
to prevent infection. If the bite is a closed-fist injury, the 
doctor will look for torn tendons or damage to the spaces 
between the joints. Examination includes x rays to check 
for bone fractures or foreign objects in the wound. 


Doctors do not usually suture a bite wound because 
the connective tissues and other structures in the hand 
form many small closed spaces that make it easy for 
infection to spread. Emergency room doctors often con- 
sult surgical specialists if a patient has a deep closed-fist 
injury or one that appears already infected. 


The doctor will make sure that the patient is immu- 
nized against tetanus, which is routine procedure for any 
open wound. Because of risk of infection, all patients 
with human bite wounds should be given antibiotics. 
Patients with closed-fist injuries may need inpatient 
treatment in addition to an intravenous antibiotic. 


Prognosis 


The prognosis depends on the location of the bite 
and whether it was caused by a child or an adult. Bites 
caused by children rarely become infected because they 
are usually shallow. Between 15-30% of bites caused by 
adults become infected, with a higher rate for closed-fist 
injuries. 
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Prevention 


Prevention of human bite infections depends upon 
prompt treatment of any bite caused by a human being, 
particularly a closed-fist injury. 


Resources 


BOOKS 

Battan, F. Keith. “Pediatric Emergencies: Bites and Stings.” In 
Handbook of Pediatrics, ed. Gerald B. Merenstein, et al. 
Norwalk, CT: Appleton & Lange, 1994. 

Battan, F. Keith, et al. “Emergencies, Injuries, & Poisoning.” In 
Current Pediatric Diagnosis & Treatment, ed. William W. 
Hay Jr., et al. Stamford: Appleton & Lange, 1997. 

Harrison’s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Jacobs, Richard A. “General Problems in Infectious Diseases: 
Animal & Human Bite Wounds.” In Current Medical 
Diagnosis and Treatment, 1998. 37th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1997. 


Rebecca J. Frey 


Human chorionic gonadotropin see 
Infertility drugs 


| Human chorionic 


gonadotropin pregnancy test 
Definition 


The most common test of pregnancy involves the 
detection of a hormone known as human chorionic 
gonadotropin (hCG) in a sample of blood or urine. 


Purpose 


To determine whether or not a woman is pregnant. 


Description 


Shortly after a woman’s egg is fertilized by her male 
partner’s sperm and is implanted in the lining or the womb 
(uterus), a placenta begins to form. This organ will help 
nourish the developing new life. The placenta produces 
hCG, whose presence, along with other hormones, helps 
maintain the early stages of pregnancy. Because hCG is 
produced only by placental tissue and the hormone can be 
found in the blood or urine of a pregnant woman, it has 
become a convenient chemical test of pregnancy. 


After implantation, the level of detectable hCG rises 
very rapidly, approximately doubling in quantity every 
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KEY TERMS 


Ectopic pregnancy—A pregnancy that develops 
outside of the mother’s uterus. Ectopic pregnancies 
often cause severe pain in the lower abdomen and 
are potentially life-threatening because of the mas- 
sive blood loss that may occur as the developing 
embryo/fetus ruptures and damages the tissues in 
which it has implanted. 


Embyro—In humans, the developing individual 
from the time of implantation to about the end of 
the second month after conception. From the third 
month to the point of delivery, the individual is 
called a fetus. 


Hormone—A chemical produced by a specific 
organ or tissue of the body that is released into the 
bloodstream in order to exert an effect in another 
part of the body. 


Human chorionic gonadotropin (hCG)—A hor- 
mone produced by the placenta of a developing 
pregnancy. 


Hydatidform mole—A rare, generally benign grape- 
like mass that grows in the uterus from the remains 
of an abnormally developed embryo and surround- 
ing tissue. In extremely rare cases, the mole devel- 
ops into a choriocarcinoma, a malignant tumor 
whose cells can invade the wall of the uterus. 


two days until a peak is reached between the sixth and 
eighth week. Over the next ten or more weeks, the quan- 
tity of hCG slowly decreases. After this point, a much 
lower level is sustained for the duration of the pregnancy. 
Detectable levels of this hormone may even persist for a 
month or two after delivery. 


Blood tests for hCG are the most sensitive and can 
detect a pregnancy earlier than urine tests. Blood tests for 
hCG can also distinguish normal pregnancies from 
impending miscarriages or pregnancies that occur out- 
side of the uterus (ectopic pregnancies). 


If a woman misses her menstrual period and wants 
to know if she may be pregnant, she can purchase one of 
many home pregnancy test kits that are currently avail- 
able. Although each of these products may look slightly 
different and provide a different set of directions for use, 
each one detects the presence of hCG. This indicator 
contains chemical components called antibodies that are 
sensitive to a certain quantity of this hormone. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Implantation—The attachment of the fertilized egg 
or embryo to the wall of the uterus. 


Menstrual cycle—A hormonally regulated series of 
monthly events that occur during the reproductive 
years of the human female to ensure that the proper 
internal environment exists for fertilization, implan- 
tation, and development of a baby. Each month, a 
mature egg is released from the follicle of an ovary. 
If an egg is released, fertilized, and implanted, the 
lining of the uterus continues to build. If fertilization 
and/or implantation does not occur, the egg and all 
of the excess uterine lining are shed from the body 
during menstruation. 


Miscarriage—Loss of the embryo or fetus and other 
products of pregnancy before the middle of the sec- 
ond trimester. Often, early in a pregnancy, if the 
condition of the baby and/or the mother’s uterus are 
not compatible with sustaining life, the pregnancy 
stops, and the contents of the uterus are expelled. 
For this reason, miscarriage is also referred to as 
spontaneous abortion. 


Placenta—The organ that unites the developing 
new life (first called an embryo and later a fetus) to 
the mother’s uterus. The placenta produces hCG, 
among other hormones, to help maintain the preg- 
nancy. After delivery, the placenta, known at this 
point as afterbirth, is expelled. 


Precautions 


Although home pregnancy tests may be advertised as 
having an accuracy of 97% or better, studies indicate that, 
in practice, pregnancy tests performed in the home may 
incorrectly indicate that a woman is not pregnant (a false 
positive result) between 25-50% of the time. Studies also 
indicate that the false negative results usually result from 
failing to follow the package directions or testing too soon 
after a missed menstrual period. Waiting a few days after 
the missed period was expected can increase the accuracy 
of the test. Blood and urine tests performed by a laboratory 
are from 97—100% accurate in detecting pregnancy. 


Preparation 


Generally, no preparation is required for a pregnancy 
test given in a doctor’s office. 


Home pregnancy test kits can be divided into two 
basic types. One type involves the use of a wand-like 
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Human leukocyte antigen test 


device that a woman must place into her urine stream for 
a brief period of time. The other type of kit involves the 
use of a cup, a dropper, and a wand or stick with a small 
well. The cup is used to collect the urine, and the dropper 
is used to transfer a specific number of drops into the 
well. Results are displayed by a color change. It’s impor- 
tant to follow the package directions very carefully (the 
techniques vary from brand to brand) and to read the 
results in the time specified. 


Aftercare 


No special care is required after a urine test for 
hCG. Women who feel faint or who continue to bleed 
after a blood test should be observed until the condition 
goes away. 


Risks 


Tests for hCG levels pose no direct risk to a 
woman’s health. The main risk with a home pregnancy 
test is a false negative result, which may be lessened by 
following the manufacturer’s instructions carefully and 
waiting at least several days after the expected menstrual 
period to test. A false negative result can cause a delay in 
seeking prenatal care, which can pose a risk to both the 
woman and the baby. 


Abnormal results 


In most cases, a positive result is an indication of preg- 
nancy. However, false positive results may also occur. If a 
pregnancy test is performed within a month or two of a 
recent birth or miscarriage, it is possible to test positive for 
pregnancy since hCG may still be detected in a woman’s 
urine. Sometimes positive pregnancy tests provide clues of 
an early miscarriage that might have otherwise gone unrec- 
ognized because it occurred before or just after a missed 
period. An ectopic pregnancy (one in which an embryo 
implants outside the uterus), certain types of masses (such 
as an ovarian tumor or a hydatidiform mole), and the use 
of some fertility drugs that contain hCG are among other 
possibilities behind false positive results. 


Normal results 


A woman should notify her physician immediately if 
her home pregnancy test is positive. Pregnancy can then be 
confirmed with hCG urine or blood tests taken in the doc- 
tor’s office and evaluated by laboratory personnel. If per- 
formed accurately, home pregnancy tests have been found 
to be highly reliable. However, the versions of these tests 
performed by qualified laboratory technologists are con- 
sidered to be definitive. Often, such a test will produce 
positive results before a woman experiences symptoms or 
before a doctor’s exam reveals signs of pregnancy. 
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Human herpes see Roseola 


i Human leukocyte antigen test 


Definition 


The human leukocyte antigen test, also known as 
HLA, is a test that detects antigens (genetic markers) on 
white blood cells. There are four types of human leuko- 
cyte antigens: HLA-A, HLA-B, HLA-C, and HLA-D. 


Purpose 


The HLA test is used to provide evidence of tissue 
compatibility typing of tissue recipients and donors. It is 
also an aid in genetic counseling and in paternity testing. 


Precautions 


This test may have to be postponed if the patient has 
recently undergone a transfusion. 


Description 


Human leukocyte antigen (leukocyte is the name for 
white blood cell, while antigen refers to a genetic mark- 
er) is a substance that is located on the surface of white 
blood cells. This substance plays an important role in the 
body’s immune response. 


Because the HLA antigens are essential to immuni- 
ty, identification aids in determination of the degree of 
tissue compatibility between transplant recipients and 
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donors. Testing is done to diminish the likelihood of 
rejection after transplant, and to avoid graft-versus-host 
disease (GVHD) following major organ or bone marrow 
transplantation. It should be noted that risk of GVHD 
exists even when the donor and recipient share major 
antigens. As an example, it was recently discovered that a 
mismatch of HA-1 (a minor antigen) was a cause of 
GVHD in bone marrow grafts from otherwise HLA- 
identical donors. 


HLA can aid in paternity exclusion testing, a highly 
specialized area of forensic medicine. To resolve cases of 
disputed paternity, a man who demonstrates a phenotype 
(two haplotypes: one from the father and one from the 
mother) with no haplotype or antigen pair identical to 
one of the child’s is excluded as the father. Conversely, a 
man who has one haplotype identical to one of the child’s 
may be the father (the probability varies with the appear- 
ance of that particular haplotype in the population). 
Because of the issues involved, this type of testing is 
referred to experts. 


Certain HLA types have been linked to diseases, 
such as rheumatoid arthritis, multiple sclerosis, serum 
lupus erythematosus, and other autoimmune disorders. 
By themselves, however, none of the HLA types are con- 
sidered definitive. Because the clinical significance of 
many of the marker antigens has not yet been well 
defined, definitive diagnosis of disease is obtained by the 
use of more specific tests. 


Preparation 


The HLA test requires a blood sample. There is no 
need for the patient to be fasting (having nothing to eat 
or drink) before the test. 


Risks 


Risks for this test are minimal, but may include 
slight bleeding from the blood-drawing site, fainting or 
feeling lightheaded after venipuncture, or hematoma 
(blood accumulating under the puncture site). 


Normal results 


Identification of specific leukocyte antigens, HLA- 
A, HLA-B, HLA-C and HLA-D. 


Abnormal results 


Incompatible groups between organ donors and 
recipients may cause unsuccessful tissue transplantation. 


Certain diseases have a strong association with cer- 
tain types of HLAs, which may aid in genetic counseling. 
For example, Hashimoto’s thyroiditis (an autoimmune 
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KEY TERMS 


Autoimmune disorders—A disorder caused by a 
reaction of an individual’s immune system against 
the organs or tissues of the body. Autoimmune 
processes can have different results: slow destruc- 
tion of a particular type of cell or tissue, stimula- 
tion of an organ into excessive growth, or interfer- 
ence in function. 


Haplotype—A set of alleles (an alternative form of 
a gene that can occupy a particular place on a 
chromosome) of a group of closely linked genes 
which are usually inherited as a unit. 


Phenotype—1) The entire physical, biochemical, 
and physiologic makeup of an individual, as 
opposed to genotype. 2) The expression of a single 
gene or gene pair. 


disorder involving underproduction by the thyroid gland) 
is associated with HLA-DRS5, while B8 and Dw3 are 
allied with Graves’ disease (another autoimmune disor- 
der, but with overproduction by the thyroid gland). 
Hereditary hemochromatosis (too much iron in the 
blood) is associated with HLA-A3, B7, and B14. HLA- 
A3 is found in approximately 70% of patients with 
hemochromatosis, but as is the case with other HLA- 
associated disorders, the expense of HLA typing favors 
use of other tests. In cases of suspected hemochromato- 
sis, for example, diagnosis is better aided by two tests 
called transferrin saturation and serum ferritin. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby's Manual of Diagnostic and 
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Humanistic therapy see Gestalt therapy; 
Human-potential movement 
Humpback see Kyphosis 
Hunchback see Kyphosis 


Hunter’s syndrome see 
Mucopolysaccharidoses 
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Huntington disease 


f Huntington disease 


Definition 


Huntington disease is a progressive, neurodegenera- 
tive disease causing uncontrolled physical movements 
and mental deterioration. The disease was discovered by 
George Huntington of Pomeroy, Ohio, who first 
described a hereditary movement disorder. 


Description 


Huntington disease is also called Huntington chorea, 
from the Greek word for “dance,” referring to the invol- 
untary movements that develop as the disease progresses. 
It is occasionally referred to as “Woody Guthrie disease” 
for the American folk singer who died from it. Hunting- 
ton disease (HD) causes progressive loss of cells in areas 
of the brain responsible for some aspects of movement 
control and mental abilities. A person with HD gradually 
develops abnormal movements and changes in cognition 
(thinking), behavior and personality. 


The onset of symptoms of HD is usually between 
the ages of 30 and 50; although in 10% of cases, onset 
is in late childhood or early adolescence. Approximate- 
ly 30,000 people in the United States are affected by 
HD, with another 150,000 at risk for developing this 
disorder. The frequency of HD is four to seven per 
100,000 persons. 


Causes and symptoms 


Huntington disease is caused by a defect in the gene 
(an inherited unit which contains a code for a protein) of 
unknown function called huntingtin. The nucleotide codes 
(building blocks of genes arranged in a specific code 
which chemically forms into proteins), contain CAG 
repeats (40 or more of these repeat sequences). The extra 
building blocks in the huntingtin gene cause the protein 
that is made from it to contain an extra section as well. It is 
currently thought that this extra protein section, or portion, 
interacts with other proteins in brain cells where it occurs, 
and that this interaction ultimately leads to cell death. 


The HD gene is a dominant gene, meaning that only 
one copy of it is needed to develop the disease. HD 
affects both males and females. The gene may be inherit- 
ed from either parent, who will also be affected by the 
disease. A parent with the HD gene has a 50% chance of 
passing it on to each offspring. The chances of passing 
on the HD gene are not affected by the results of previ- 
ous pregnancies. 


The symptoms of HD fall into three categories: 
motor or movement symptoms, personality and behav- 
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ioral changes and cognitive decline. The severity and rate 
of progression of each type of symptom can vary from 
person to person. 


Early motor symptoms include restlessness, twitch- 
ing and a desire to move about. Handwriting may become 
less controlled, and coordination may decline. Later 
symptoms include: 


e dystonia, or sustained abnormal postures, including 
facial grimaces, a twisted neck, or an arched back 


e chorea, in which involuntary jerking, twisting or 
writhing motions become pronounced 


e slowness of voluntary movements, inability to regulate 
the speed or force of movements, inability to initiate 
movement and slowed reactions 


e difficulty speaking and swallowing due to involvement 
of the throat muscles 


e localized or generalized weakness and impaired bal- 
ance ability 


e rigidity, especially in late-stage disease 


Personality and behavioral changes include depres- 
sion, irritability, anxiety and apathy. The person with 
HD may become impulsive, aggressive or socially with- 
drawn. 


Cognitive changes include loss of ability to plan 
and execute routine tasks, slowed thought, and impaired 
or inappropriate judgment. Short-term memory loss 
usually occurs, although long-term memory is usually 
not affected. The person with late-stage HD usually 
retains knowledge of his environment and recognizes 
family members or other loved ones, despite severe 
cognitive decline. 


Diagnosis 


Diagnosis of HD begins with a detailed medical his- 
tory, and a thorough physical and neurological exam. 
Family medical history is very important. Magnetic res- 
onance imaging (MRI) or computed tomography scan 
(CT scan) imaging may be performed to look for degen- 
eration in the basal ganglia and cortex, the brain regions 
most affected in HD. 


A genetic test is available for confirmation of the 
clinical diagnosis. In this test, a small blood sample is 
taken, and DNA from it is analyzed to determine the 
CAG repeat number. A person with a repeat number of 
30 or below will not develop HD. A person with a repeat 
number between 35 and 40 may not develop the disease 
within their normal lifespan. A person with a very high 
number of repeats (70 or above) is likely to develop the 
juvenile-onset form. An important part of genetic testing 
is extensive genetic counseling. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Prenatal testing is available. A person at risk for HD 
(a child of an affected person) may obtain fetal testing 
without determining whether she herself carries the gene. 
This test, also called a linkage test, examines the pattern 
of DNA near the gene in both parent and fetus, but does 
not analyze for the triple nucleotide repeat (CAG). If the 
DNA patterns do not match, the fetus can be assumed not 
to have inherited the HD gene, even if present in the par- 
ent. A pattern match indicates the fetus probably has the 
same genetic makeup of the at-risk parent. 


Treatment 


There is no cure for HD, nor any treatment that can 
slow the rate of progression. Treatment is aimed at reduc- 
ing the disability caused by the motor impairments, and 
treating behavioral and emotional symptoms. 


Physical therapy is used to maintain strength and 
compensate for lost strength and balance. Stretching and 
range of motion exercises help minimize contracture, or 
muscle shortening, a result of weakness and disuse. The 
physical therapist also advises on the use of mobility aids 
such as walkers or wheelchairs. 


Motor symptoms may be treated with drugs, 
although some studies suggest that anti-chorea treat- 
ment rarely improves function. Chorea (movements 
caused by abnormal muscle contractions) can be sup- 
pressed with drugs that deplete dopamine, an important 
brain chemical regulating movement. As HD progress- 
es, natural dopamine levels fall, leading to loss of 
chorea and an increase in rigidity and movement slow- 
ness. Treatment with L-dopa (which resupplies 
dopamine) may be of some value. Frequent reassess- 
ment of the effectiveness and appropriateness of any 
drug therapy is necessary. 


Occupational therapy is used to design compensato- 
ry strategies for lost abilities in the activities of daily liv- 
ing, such as eating, dressing, and grooming. The occupa- 
tional therapist advises on modifications to the home that 
improve safety, accessibility, and comfort. 


Difficulty swallowing may be lessened by prepara- 
tion of softer foods, blending food in an electric blender, 
and taking care to eat slowly and carefully. Use of a 
straw for all liquids can help. The potential for choking 
on food is a concern, especially late in the disease pro- 
gression. Caregivers should learn the use of the Heim- 
lich maneuver. In addition, passage of food into the air- 
ways increases the risk for pneumonia. A gastric feed- 
ing tube may be needed, if swallowing becomes too dif- 
ficult or dangerous. 


Speech difficulties may be partially compensated by 
using picture boards or other augmentative communica- 
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KEY TERMS 


Cognition—The mental activities associated with 
thinking, learning, and memory. 


Computed tomography (CT) scan—An imaging 
procedure that produces a three-dimensional pic- 
ture of organs or structures inside the body, such 
as the brain. 


Deoxyribonucleic acid (DNA)—The genetic mate- 
rial in cells that holds the inherited instructions for 
growth, development, and cellular functioning. 


Heimlich maneuver—An action designed to expel 
an obstructing piece of food from the throat. It is 
performed by placing the fist on the abdomen, 
underneath the breastbone, grasping the fist with 
the other hand (from behind), and thrusting it 
inward and upward. 


Neurodegenerative—Relating to degeneration of 
nerve tissues. 


tion devices. Loss of cognitive ability affects both speech 
production and understanding. A speech-language 
pathologist can work with the family to develop simpli- 
fied and more directed communication strategies, includ- 
ing speaking slowly, using simple words, and repeating 
sentences exactly. 


Early behavioral changes, including depression and 
anxiety, may respond to drug therapy. Maintaining a 
calm, familiar, and secure environment is useful as the 
disease progresses. Support groups for both patients and 
caregivers form an important part of treatment. 


Experimental transplant of fetal brain tissue has 
been attempted in a few HD patients. Early results show 
some promise, but further trials are needed to establish 
the effectiveness of this treatment. 


Prognosis 


The person with Huntington disease may be able to 
maintain a job for several years after diagnosis, despite 
the increase in disability. Loss of cognitive functions 
and increase in motor and behavioral symptoms eventu- 
ally prevent the person with HD from continuing 
employment. Ultimately, severe motor symptoms pre- 
vent mobility. Death usually occurs 15—20 years after 
disease onset. Progressive weakness of respiratory and 
swallowing muscles leads to increased risk of respirato- 
ry infection and choking, the most common causes of 
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Hydatidiform mole 


death. Future research in this area is currently focusing 
on nerve cell transplantation. 


Resources 


BOOK 
Watts R.L., and W.C. Koller, eds. Movement Disorders. New 
York: McGraw-Hill, 1997. 


ORGANIZATION 
Huntington Disease Society of America. 140 W. 22nd St. New 
York, NY 10011. (800) 345-HDSA. 


Laith Gulli, MD 


Huntington’s chorea see Huntington’s 
disease 


Hurler’s syndrome see 
Mucopolysaccharidoses 


HUS see Hemolytic-uremic syndrome 
Hyaline see Respiratory distress syndrome 
Hydatid see Echinococcosis 


I Hydatidiform mole 


Definition 


A hydatidiform mole is a relatively rare condition in 
which tissue around a fertilized egg that normally would 
have developed into the placenta instead develops as an 
abnormal cluster of cells. (This is also called a molar 
pregnancy.) This grapelike mass forms inside of the 
uterus after fertilization instead of a normal embryo. A 
hydatidiform mole triggers a positive pregnancy test and 
in some cases can become cancerous. 


Description 


A hydatidiform mole (“hydatid” means “drop of 
water” and “mole” means “spot”) occurs in about | out 
of every 1,500 (1/1,500) pregnancies in the United 
States. In some parts of Asia, however, the incidence may 
be as high as 1 in 200 (1/200). Molar pregnancies are 
most likely to occur in younger and older women (espe- 
cially over age 45) than in those between ages 20—40. 
About 1-2% of the time a woman who has had a molar 
pregnancy will have a second one. 


A molar pregnancy occurs when cells of the chori- 
onic villi (tiny projections that attach the placenta to the 
lining of the uterus) don’t develop correctly. Instead, they 
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turn into watery clusters that can’t support a growing 
baby. A partial molar pregnancy includes an abnormal 
embryo (a fertilized egg that has begun to grow) that 
does not survive. In a compete molar pregnancy there is a 
small cluster of clear blisters or pouches that don’t con- 
tain an embryo. 


If not removed, about 15% of moles can become 
cancerous. They burrow into the wall of the uterus and 
cause serious bleeding. Another 5% will develop into 
fast-growing cancers called choriocarcinomas. Some of 
these tumors spread very quickly outside the uterus in 
other parts of the body. Fortunately, cancer developing 
from these moles is rare and highly curable. 


Causes and symptoms 


The cause of hydatidiform mole is unclear; some 
experts believe it is caused by problems with the chromo- 
somes (the structures inside cells that contain genetic 
information) in either the egg or sperm, or both. It may 
be associated with poor nutrition, or a problem with the 
ovaries or the uterus. A mole sometimes can develop 
from placental tissue that is left behind in the uterus after 
a miscarriage or childbirth. 


Women with a hydatidiform mole will have a posi- 
tive pregnancy test and often believe they have a normal 
pregnancy for the first three or four months. However, in 
these cases the uterus will grow abnormally fast. By the 
end of the third month, if not earlier, the woman will 
experience vaginal bleeding ranging from scant spotting 
to excessive bleeding. She may have hyperthyroidism 
(overproduction of thyroid hormones causing symp- 
toms such as weight loss, increased appetite, and intol- 
erance to heat). Sometimes, the grapelike cluster of 
cells itself will be shed with the blood during this time. 
Other symptoms may include severe nausea and vom- 
iting and high blood pressure. As the pregnancy pro- 
gresses, the fetus will not move and there will be no 
fetal heartbeat. 


Diagnosis 


The physician may not suspect a molar pregnancy 
until after the third month or later, when the absence of a 
fetal heartbeat together with bleeding and severe nausea 
and vomiting indicates something is amiss. 


First, the physician will examine the woman’s 
abdomen, feeling for any strange lumps or abnormali- 
ties in the uterus. A tubal pregnancy, which can be life 
threatening if not treated, will be ruled out. Then the 
physician will check the levels of human chorionic 
gonadotropin (hCG), a hormone that is normally pro- 
duced by a placenta or a mole. Abnormally high levels 
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of hCG together with the symptoms of vaginal bleed- 
ing, lack of fetal heartbeat, and an unusually large 
uterus all indicate a molar pregnancy. An ultrasound of 
the uterus to make sure there is no living fetus will con- 
firm the diagnosis. 


Treatment 


It is extremely important to make sure that all of the 
mole is removed from the uterus, since it is possible that 
the tissue is potentially cancerous. Often, the tissue is 
naturally expelled by the fourth month of pregnancy. In 
some instances, the physician will give the woman a drug 
called oxytocin to trigger the release of the mole that is 
not spontaneously aborted. 


If this does not happen, however, a vacuum aspira- 
tion can be performed to remove the mole. In a procedure 
similar to a dilatation and curettage (D & C), a woman 
is given an anesthetic (to deaden feeling during the pro- 
cedure), her cervix (the structure at the bottom of the 
uterus) is dilated and the contents of the uterus is gently 
suctioned out. After the mole has been mostly removed, 
gentle scraping of the uterus lining is usually performed. 


If the woman is older and does not want any more 
children, the uterus can be surgically removed (hysterec- 
tomy) instead of a vacuum aspiration because of the 
higher risk of cancerous moles in this age group. 


Because of the cancer risk, the physician will con- 
tinue to monitor the patient for at least two months after 
the end of a molar pregnancy. Since invasive disease is 
usually signaled by high levels of hCG that don’t go 
down after the pregnancy has ended, the woman’s hCG 
levels will be checked every two weeks. If the levels 
don’t return to normal by that time, the mole may have 
become cancerous. 


If the hCG level is normal, the woman’s hCG will be 
tested each month for six months, and then every two 
months for a year. 


If the mole has become cancerous, treatment 
includes removal of the cancerous issue and chemother- 
apy. If the cancer has spread to other parts of the body, 
radiation will be added. Specific treatment depends on 
how advanced the cancer is. 


Women should make sure not to become pregnant 
within a year after hCG levels have returned to normal. If 
a woman were to become pregnant sooner than that, it 
would be difficult to tell whether the resulting high levels 
of hCG were caused by the pregnancy or a cancer from 
the mole. 
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KEY TERMS 


Dilatation and curettage (D & C)—Dilating the 
cervix and scraping the lining of the uterus with an 
instrument called a curette. 


Placenta—The circular, flat organ that connects 
the fetus via the umbilical cord to the uterus for 
oxygen, food, and elimination of wastes. 


Prognosis 


A woman with a molar pregnancy often goes 
through the same emotions and sense of loss as does a 
woman who has a miscarriage. Most of the time, she 
truly believed she was pregnant and now has suffered a 
loss of the baby she thought she was carrying. In addi- 
tion, there is the added worry that the tissue left behind 
could become cancerous. 


In the unlikely case that the mole is cancerous the 
cure rate is almost 100%. As long as the uterus was not 
removed, it would still be possible to have a child at a 
later time. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
The Harvard Guide to Women’s Health. Cambridge, MA: 
Harvard University Press, 1996. 

Ryan, Kenneth J., Ross S. Berkowitz, and Robert L. Barbieri. 
Kistner’s Gynecology. 6th ed. St. Louis: Mosby, Inc., 
1995. 


Carol A. Turkington 


i Hydrocelectomy 


Definition 


Hydrocelectomy is a surgical procedure to remove a 
hydrocele. A hydrocele is collected fluid in the mem- 
brane surrounding the testes. 


Purpose 


Hydrocelectomy is performed to relieve the pain or 
reoccurrence of a hydrocele. Normally, hydroceles are 
not very painful. They tend to be a soft swelling in the 
membrane surrounding the testes. As the hydrocele 
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Hydrocelectomy 


grows, the scrotum gets larger. Hydroceles do not dam- 
age the testes. The main symptom is scrotal swelling. 
There are two types of hydroceles depending on how 
they form. One type is seen in children, generally shortly 
after birth. It is caused by a failure of the processus vagi- 
nalis to close. Usually, surgery isn’t used to treat hydro- 
cele until after two years of age because the processus 
vaginalis frequently closes by itself if given extra time. In 
adults, hydroceles develop slowly. Most hydroceles 
develop because of blocked lymphatic flow. Hydroceles 
also develop after infection, injury, or local cancer 
tumors. Generally, hydroceles are treated by aspiration of 
the collected fluid. To do this, a needle is inserted into 
the scrotum and directed toward the hydrocele. Once 
there, as much fluid as possible is removed. Hydroceles 
can reoccur. Rarely, hydroceles grow larger and cause 
pain. Surgery is used to remove large or painful hydroce- 
les. It is also the recommended procedure to remove 
hydroceles that reoccur after aspiration. Hydroceles are 
distinguished from other testicular problems by transillu- 
mination and scrotal ultrasound examinations. 


Precautions 


No special precautions are required for hydrocelec- 
tomy. It is typically performed on an outpatient basis. 


Description 


Aspiration of the fluid in a hydrocele is usually suc- 
cessful. However, aspiration may be only a temporary 
solution because of the potential that the hydrocele will 
reoccur. Generally, surgical repair of a hydrocele will 
eliminate the hydrocele. The extent of the surgery 
depends on whether other factors are present. If the 
hydrocele is uncomplicated, an incision is made in the 
scrotum. The hydrocele is cut out, removing the tissues 
involved in the hydrocele. If there are complications pre- 
sent, such as a hernia, an incision is made in the inguinal 
(groin) area. This approach allows repair of hernias and 
other complicating factors at the same time. Patients are 
placed under general anesthesia for these operations. 


Preparation 


A physician or nurse will explain the procedure and, 
in some cases, the need for a temporary drain to be 
inserted. The drain lessens the chance of infection and 
prevents fluid build-up. 


Aftercare 


Following surgery, the patient usually only needs a 
follow-up examination several weeks after the surgery to 
examine the incision and to check for signs of infection. 
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KEY TERMS 


Aspiration—The process of removing fluids or 
gases from the body by suction. 


Hernia—The protrusion of an organ or tissue 
through a wall that normally contains it. 


Hydrocele—An accumulation of fluid in the mem- 
brane surrounding the testes (tunica vaginalis testis). 


Risks 


There is a slight risk of infection and internal hemor- 
rhage as well as a chance of excessive bleeding from the 
surgical incision. 


Normal results 


There may be swelling of the scrotum for up to a 
month. The patient is able to resume most activities with- 
in 7-10 days, although heavy lifting and sexual activities 
may be delayed for up to six weeks. The hydrocele does 
not grow back. 


Abnormal results 


Swelling that lasts for several months is sometimes a 
complication of hydrocelectomy. Infection can also occur. 


Resources 


BOOKS 

Hurst, J. Willis. Medicine for the Practicing Physician. Stam- 
ford: Appleton & Lange, 1988. 

Sabiston, D. C., and H. K. Lyrly. Essentials of Surgery. 
Philadelphia: W. B. Saunders Co., 1994. 

Current Surgical Diagnosis and Treatment. 10th ed. Ed. 
Lawrence W. Way. Stamford: Appleton & Lange, 1994. 


Í Hydrocephalus 


Definition 


Hydrocephalus is an abnormal expansion of cavities 
(ventricles) within the brain that is caused by the accumu- 
lation of cerebrospinal fluid. Hydrocephalus comes from 
two Greek words: hydros means water and cephalus 
means head. 


There are two main varieties of hydrocephalus: con- 
genital and acquired. An obstruction of the cerebral 
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aqueduct (aqueductal stenosis) is the most frequent cause 
of congenital hydrocephalus. Acquired hydrocephalus 
may result from spina bifida, intraventricular hemor- 
rhage, meningitis, head trauma, tumors, and cysts. 


Description 


Hydrocephalus is the result of an imbalance between 
the formation and drainage of cerebrospinal fluid (CSF). 
Approximately 500 milliliters (about a pint) of CSF is 
formed within the brain each day, by epidermal cells in 
structures collectively called the choroid plexus. These 
cells line chambers called ventricles that are located 
within the brain. There are four ventricles in a human 
brain. Once formed, CSF usually circulates among all the 
ventricles before it is absorbed and returned to the circu- 
latory system. The normal adult volume of circulating 
CSF is 150 ml. The CSF turn-over rate is more than three 
times per day. Because production is independent of 
absorption, reduced absorption causes CSF to accumu- 
late within the ventricles. 


There are three different types of hydrocephalus. 
In the most common variety, reduced absorption occurs 
when one or more passages connecting the ventricles 
become blocked. This prevents the movement of CSF 
to its drainage sites in the subarachnoid space just 
inside the skull. This type of hydrocephalus is called 
“noncommunicating.” In a second type, a reduction in 
the absorption rate is caused by damage to the absorp- 
tive tissue. This variety is called “communicating 
hydrocephalus.” 


Both of these types lead to an elevation of the CSF 
pressure within the brain. This increased pressure pushes 
aside the soft tissues of the brain. This squeezes and dis- 
torts them. This process also results in damage to these 
tissues. In infants whose skull bones have not yet fused, 
the intracranial pressure is partly relieved by expansion 
of the skull, so that symptoms may not be as dramatic. 
Both types of elevated-pressure hydrocephalus may 
occur from infancy to adulthood. 


A third type of hydrocephalus, called “normal pres- 
sure hydrocephalus,” is marked by ventricle enlargement 
without an apparent increase in CSF pressure. This type 
affects mainly the elderly. 


Hydrocephalus has a variety of causes including: 
e congenital brain defects 


e hemorrhage, either into the ventricles or the subarach- 
noid space 


e infection of the central nervous system (syphilis, her- 
pes, meningitis, encephalitis, or mumps) 


e tumor 
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Hydrocephalus is believed to occur in approximately 
one to two of every 1,000 live births. The incidence of 
adult onset hydrocephalus is not known. There is no 
known way to prevent hydrocephalus. 


Causes and symptoms 


Hydrocephalus that is congenital (present at birth) 
is thought to be caused by a complex interaction of 
genetic and environmental factors. Aqueductal steno- 
sis, an obstruction of the cerebral aqueduct, is the most 
frequent cause of congenital hydrocephalus. As of 
2001, the genetic factors are not well understood. 
According to the British Association for Spina Bifida 
and Hydrocephalus, in very rare circumstances, hydro- 
cephalus is due to hereditary factors, which might 
affect future generations. 


Signs and symptoms of elevated-pressure hydro- 
cephalus include: 


e headache 

* nausea and vomiting, especially in the morning 

e lethargy 

e disturbances in walking (gait) 

e double vision 

e subtle difficulties in learning and memory 

e delay in children achieving developmental milestones 


Irritability is the most common sign of hydro- 
cephalus in infants. If this is not treated, it may lead to 
lethargy. Bulging of the fontanelles, or the soft spots 
between the skull bones, may also be an early sign. 
When hydrocephalus occurs in infants, fusion of the 
skull bones is prevented. This leads to abnormal expan- 
sion of the skull. 


Symptoms of normal pressure hydrocephalus include 
dementia, gait abnormalities, and incontinence (involun- 
tary urination or bowel movements). 


Diagnosis 


Imaging studies—x ray, computed tomography scan 
(CT scan), ultrasound, and especially magnetic reso- 
nance imaging (MRI)—are used to assess the presence 
and location of obstructions, as well as changes in brain 
tissue that have occurred as a result of the hydrocephalus. 
Lumbar puncture (spinal tap) may be performed to aid in 
determining the cause when infection is suspected. 


Treatment 


The primary method of treatment for both elevat- 
ed and normal pressure hydrocephalus is surgical 
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Hydrocephalus 


KEY TERMS 


Cerebral ventricles—Spaces in the brain that are 
located between portions of the brain and filled 
with cerebrospinal fluid. 


Cerebrospinal fluid—Fluid that circulates 
throughout the cerebral ventricles and around the 
spinal cord within the spinal canal. 


Choroid plexus—Specialized cells located in the 
ventricles of the brain that produce cerebrospinal 
fluid. 


Fontanelle—One of several “soft spots” on the 
skull where the developing bones of the skull have 
yet to fuse. 


Pe 


Shunt—A small tube placed in a ventricle of the 
brain to direct cerebrospinal fluid away from the 
blockage into another part of the body. 


Stenosis—The constricting or narrowing of an 
opening or passageway. 


Subarachnoid space—The space between two 
membranes surrounding the brain, the arachnoid 
and pia mater. 


installation of a shunt. A shunt is a tube connecting the 
ventricles of the brain to an alternative drainage site, 
usually the abdominal cavity. A shunt contains a one- 
way valve to prevent reverse flow of fluid. In some 
cases of non-communicating hydrocephalus, a direct 
connection can be made between one of the ventricles 
and the subarachnoid space, allowing drainage with- 
out a shunt. 


Installation of a shunt requires lifelong monitoring 
by the recipient or family members for signs of recurring 
hydrocephalus due to obstruction or failure of the shunt. 
Other than monitoring, no other management activity is 
usually required. 


Some drugs may postpone the need for surgery by 
inhibiting the production of CSF. These include acetazo- 
lamide and furosemide. Other drugs that are used to 
delay surgery include glycerol, digoxin, and isosorbide. 


Some cases of elevated pressure hydrocephalus may 
be avoided by preventing or treating the infectious dis- 
eases which precede them. Prenatal diagnosis of congen- 
ital brain malformation is often possible, offering the 
option of family planning. 
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Prognosis 


The prognosis for elevated-pressure hydrocephalus 
depends on a wide variety of factors, including the cause, 
age of onset, and the timing of surgery. Studies indicate 
that about half of all children who receive appropriate 
treatment and follow-up will develop IQs greater than 
85. Those with hydrocephalus at birth do better than 
those with later onset due to meningitis. For individuals 
with normal pressure hydrocephalus, approximately half 
will benefit by the installation of a shunt. 


Resources 


BOOKS 

Drake, James M., and Christian Sainte-Rose. Shunt Book. 
Boston: Blackwell Science Inc., 1995. 

Toporek, Chuck, and Kellie Robinson. Hydrocephalus: A 
Guide for Patients, Families & Friends. Cambridge, 
Mass.: O’Reilly & Associates, 1999. 


PERIODICALS 

Grant, Beth. “Hydrocephalus: diagnosis and treatment.” Radio- 
logic Technology 69, no. 2 (Nov—Dec 1997): 173-5. 

“Hydrocephalus.” Review of Optometry 137, no. 8 (August 15, 
2000): 56A. 


ORGANIZATIONS 

Association for Spina Bifida and Hydrocephalus. 42 Park Rd., 
Peterborough, PE1 2UQ. UK 0173 355 5988. Fax: 017 
3355 5985. postmaster@asbah.org. <http://www.asbah. 
demon.co.uk>. 

Columbia Presbyterian Medical Center. Dept. of Neurological 
Surgery, 710 West 168 St., New York, NY 10032. (212) 
305-0378. Fax: (212) 305-3629. <http://cpmcnet. 
columbia.edu/dept/nsg/PNS/Hydrocephalus.html>. 

Hydrocephalus Association. 870 Market St., Suite 705, San 
Francisco, CA 94102. (415) 732-7040 or (888) 598-3789. 
(415) 732-7044. hydroassoc@aol.com. <http://neuro 
surgery.mgh.harvard.edu/ha>. 

Hydrocephalus Foundation, Inc. (HyFI), 910 Rear Broadway, 
Saugus, MA 01906. (781) 942-1161. HyFI1@netscape. 
net. <http://www.hydrocephalus.org>. 


OTHER 

“Hydrocephalus.” American Association of Neurological Sur- 
geons/Congress of Neurological Surgeons <http://www. 
neurosurgery.org/pubpages/patres/hydrobroch.html>. 

“Hydrocephalus.” Institute for Neurology and Neurosurgery. 
Beth Israel Medical Center, New York, NY. <http:// 
nyneurosurgery.org/child/hydrocephalus/hydrocephalus. 
htm>. 

“Hydrocephalus.” National Library of Medicine. MEDLINE- 
plus. <http://www.nlm.nih.gov/medlineplus/hydro 
cephalus.html>. 


L. Fleming Fallon, Jr., MD, PhD, DrPH 


Hydrochlorothiazide see Diuretics 
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Hydrocodone see Analgesics, opioid 
Hydrogen peroxide see Antiseptics 


i Hydronephrosis 


Definition 


Hydronephrosis is the swelling of the kidneys when 
urine flow is obstructed in any of part of the urinary tract. 
Swelling of the ureter, which always accompanies 
hydronephrosis, is called hydroureter. Hydronephrosis 
implies that a ureter and the renal pelvis (the connection 
of the ureter to the kidney) are overfilled with urine. 


Description 


The kidneys filter urine out of the blood as a waste 
product. It collects in the renal pelvis and flows down 
the ureters into the bladder. The ureters are not simple 
tubes, but muscular passages that actively propel urine 
into the bladder. At their lower end is a valve (the 
ureterovesical junction) that prevents urine from flowing 
backward into the ureter. The bladder stores urine. The 
prostate gland surrounds the bladder outlet in males. 
Urine then flows through the urethra and out of the body 
as a waste product. 


Because the urinary tract is closed save for the one 
opening at the bottom, urine cannot escape. Instead, the 
parts distend. Rupture is rare unless there is violent trau- 
ma like an automobile accident. 


Obstructed flow anywhere along the drainage route 
can cause swelling of the upper urinary tract, but if the 
obstruction is below the bladder, the ureterovesical valve 
will protect the upper tract to a certain extent. Even then, 
with no place to go, the urine will back up all the way to 
its source. Eventually, the back pressure causes kidney 
function to deteriorate. 


Obstruction need not be complete for problems to 
arise. Intermittent or partial obstruction is far more com- 
mon than complete blockage, allowing time for the parts 
to enlarge gradually. Furthermore, if a ureterovesical 
valve is absent or incompetent, the pressure generated by 
bladder emptying will force urine backward into the 
ureter and kidney, causing dilation even without mechan- 
ical obstruction. 


Causes and symptoms 


Causes are numerous. Various congenital deformi- 
ties of the ureter may sooner or later produce back pres- 
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sure. Kidney stones are a common cause. They form in 
the renal pelvis and become lodged in the kidney, usually 
at the ureterovesical junction. In older men, the contin- 
ued growth of the prostate gland leads commonly to 
restricted urine flow out of the bladder. Prostate cancer, 
and cancer anywhere else along the urine pathways, can 
obstruct flow. Pregnancy normally causes ureteral 
obstruction from the pressure of the enlarged uterus 
(womb) on the ureters. 


Symptoms relate to the passage of urine. Some- 
times, urine may be difficult to pass, irregular, or uncon- 
trolled. Pain from distension of the structures is present. 
Blood in the urine may be visible, but it is usually micro- 
scopic. 


In all cases where bodily fluids cannot flow freely, 
infection is inevitable. Symptoms of urinary infection 
may include: 


e Painful, burning urine. 

e Cloudy urine 

e Pain in the back, flank, or groin 

e Fever, sweats, chills, and generalized discomfort 


Patients often mistake a serious urinary infection for 
the flu. 


Diagnosis 


If the bladder is significantly distended, it can be felt 
through the abdomen. An analysis of the urine may 
reveal blood (if there is a stone), infection, or chemical 
changes suggesting kidney damage. Blood tests may also 
detect a decrease in kidney function. 


All urinary obstructions will undergo imaging of 
some sort. Beginning with standard x rays to look for 
stones, radiologists, physicians specializing in the use of 
radiant energy for diagnostic purposes, will select from a 
wide array of tests. Ultrasound is simple, inexpensive, 
and very useful for these conditions. Standard x rays can 
be enhanced with contrast agents in several ways. If the 
kidneys are functioning, they will filter an x ray dye out 
of the blood and concentrate it in the urine, giving excel- 
lent pictures and also an assessment of kidney function. 
For better images of the lower urinary tract, contrast 
agents can be instilled from below. This is usually done 
with a cystoscope placed in the bladder. Through the cys- 
toscope, a small tube can be threaded into the ureter 
through the ureterovesical valve, allowing dye to be 
injected all the way up to the kidney. CT and MRI scan- 
ning provide miraculous detail, more than is often need- 
ed for this condition. 
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Hydrotherapy 


KEY TERMS 


Catheter—A tube placed into the body that allows 
fluids to pass through it. 


Contrast agent—Substances that cast shadows on 
x rays or other imaging methods. 


CT and MRI—Two high technology methods of 
creating images of internal organs. Computerized 
axial tomography (CT or CAT) uses x rays, while 
magnetic resonance imaging (MRI) uses magnet 
fields and radio-frequency signals. Both construct 
images using a computer. 


Cystoscope—A pencil-thin instrument that allows 
viewing and operating inside the urinary system. 


Renal pelvis—The middle section of the kidney 
where urine first collects after filtration from the 
blood. 


Treatment 


The obstruction must be relieved, even if it is partial 
or functional, as in the case of reflux from the bladder. If 
not, the kidney will ultimately be damaged, infection will 
appear, or both. The task may be as simple as placing a 
catheter through a restricting prostate or as complicated 
as removing a cancerous bladder and rebuilding a new 
one with a piece of bowel. In some cases, a badly dam- 
aged kidney may have to be removed. 


Alternative treatment 


Catheters or other urinary diversions may be better 
for weak or ill patients who cannot tolerate more exten- 
sive procedures. There is support using botanical medi- 
cine that can help the patient using a catheter avoid infec- 
tions. Consultation with a trained health care practitioner 
is necessary. 


Prognosis 


After relief of the obstruction, a kidney may react 
with a brief flood of urine, but if the obstruction has been 
of short duration, normal kidney function will return. If 
one kidney is destroyed, the other will compensate for 
the lost organ. 


Prevention 


Kidney stones can be prevented by dietary changes 
and medication. Prompt evaluation of infections and uri- 
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nary complaints will usually detect problems early 
enough to prevent long-term complications. 


Resources 
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i Hydrotherapy 


Definition 


Hydrotherapy, or water therapy, is the use of water 
(hot, cold, steam, or ice) to relieve discomfort and pro- 
mote physical well-being. 


Purpose 


Hydrotherapy can soothe sore or inflamed muscles 
and joints, rehabilitate injured limbs, lower fevers, soothe 
headaches, promote relaxation, treat burns and frostbite, 
ease labor pains, and clear up skin problems. The temper- 
ature of water used affects the therapeutic properties of 
the treatment. Hot water is chosen for its relaxing proper- 
ties. It is also thought to stimulate the immune system. 
Tepid water can also be used for stress reduction, and 
may be particularly relaxing in hot weather. Cold water is 
selected to reduce inflammation. Alternating hot and cold 
water can stimulate the circulatory system and improve 
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the immune system. Adding herbs and essential oils to 
water can enhance its therapeutic value. Steam is fre- 
quently used as a carrier for essential oils that are inhaled 
to treat respiratory problems. 


Description 
Origins 


The therapeutic use of water has a long history. 
Ruins of an ancient bath were unearthed in Pakistan and 
date as far back as 4500 B.c. Bathhouses were an essen- 
tial part of ancient Roman culture. The use of steam, 
baths, and aromatic massage to promote well being is 
documented since the first century. Roman physicians 
Galen and Celsus wrote of treating patients with warm 
and cold baths in order to prevent disease. 


By the seventeenth and eighteenth centuries, bath- 
houses were extremely popular with the public through- 
out Europe. Public bathhouses made their first American 
appearance in the mid 1700s. 


In the early nineteenth century, Sebastien Kneipp, a 
Bavarian priest and proponent of water healing, began 
treating his parishioners with cold water applications 
after he himself was cured of tuberculosis through the 
same methods. Kneipp wrote extensively on the subject, 
and opened a series of hydrotherapy clinics known as the 
Kneipp clinics, which are still in operation today. Around 
the same time in Austria, Vincenz Priessnitz was treating 
patients with baths, packs, and showers of cold spring 
water. Priessnitz also opened a spa that treated over 
1,500 patients in its first year of operation, and became a 
model for physicians and other specialists to learn the 
techniques of hydrotherapy. 


Water can be used therapeutically in a number of 
ways. Common forms of hydrotherapy include: 


e Whirlpools, jacuzzis, and hot tubs. These soaking 
tubs use jet streams to massage the body. They are 
frequently used by physical therapists to help injured 
patients regain muscle strength and to soothe joint 
and muscle pain. Some midwives and obstetricians 
also approve of the use of hot tubs to soothe the pain 
of labor. 


e Pools and Hubbard tanks. Physical therapists and reha- 
bilitation specialists may prescribe underwater pool 
exercises as a low-impact method of rebuilding muscle 
strength in injured patients. The buoyancy experienced 
during pool immersion also helps ease pain in condi- 
tions such as arthritis. 


e Baths. Tepid baths are prescribed to reduce a fever. 
Baths are also one of the oldest forms of relaxation 
therapy. Aromatherapists often recommend adding 
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essential oils of lavender (Lavandula angustifolia) to a 
warm to hot bath to promote relaxation and stress 
reduction. Adding Epsom salts (magnesium sulfate) or 
Dead Sea salts to a bath can also promote relaxation 
and soothe rheumatism and arthritis. 


Showers. Showers are often prescribed to stimulate the 
circulation. Water jets from a shower head are also used 
to massage sore muscles. 


Moist compresses. Cold, moist compresses can reduce 
swelling and inflammation of an injury. They can also 
be used to cool a fever and treat a headache. Hot or 
warm compresses are useful for soothing muscle aches 
and treating abscesses. 


Steam treatments and saunas. Steam rooms and saunas 
are recommended to open the skin pores and cleanse 
the body of toxins. Steam inhalation is prescribed to 
treat respiratory infections. Adding botanicals to the 
steam bath can increase its therapeutic value. 


Internal hydrotherapy. Colonic irrigation is an 
enema that is designed to cleanse the entire bowel. 
Proponents of the therapy say it can cure a number of 
digestive problems. Douching, another form of inter- 
nal hydrotherapy, directs a stream of water into the 
vagina for cleansing purposes. The water may or may 
not contain medications or other substances. Douches 
can be self-administered with kits available at most 
drug stores. 


Preparations 


Because of the expense of the equipment and the 
expertise required to administer effective treatment, 
hydrotherapy with pools, whirlpools, Hubbard tanks, and 
saunas is best taken in a professional healthcare facility, 
and/or under the supervision of a healthcare professional. 
However, baths, steam inhalation treatments, and com- 
presses can be easily administered at home. 


Bath preparations 


Warm to hot bath water should be used for relax- 
ation purposes, and a tepid bath is recommended for 
reducing fevers. Herbs can greatly enhance the therapeu- 
tic value of the bath for a variety of illnesses and minor 
discomforts. 


Herbs for the bath can be added to the bath in two 
ways—as essential oils or whole herbs and flowers. 
Whole herbs and flowers can be placed in a muslin or 
cheesecloth bag that is tied at the top to make an 
herbal bath bag. The herbal bath bag is then soaked in 
the warm tub, and can remain there throughout the 
bath. When using essential oils, add five to 10 drops of 
oil to a full tub. Oils can be combined to enhance their 
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VINZENZ PRIESSNITZ (1799-1851) 


(Betmann/CORBIS. Reproduced by permission.) 


Hydrotherapy inventor Vinzenz Priessnitz was the 
son of a Silesian farmer from a remote Austrian territory in 
the Jeseniky Mountains. From the age of 12, Priessnitz 
dutifully provided for his blind father, his elderly mother, 


therapeutic value. Marjoram (Origanum marjorana) is 
good for relieving sore muscles; juniper (Juniperus 
communis) is recommended as a detoxifying agent for 
the treatment of arthritis; lavender, ylang ylang 
(Conanga odorata), and chamomile (Chamaemelum 
nobilis) are recommended for stress relief; cypress 
(Cupressus sempervirens), yarrow (Achillea millefoli- 
um), geranium (Pelargonium graveolens), clary sage 
(Savlia sclaria), and myrtle (Myrtus communis) can 
promote healing of hemorrhoids; and spike lavender 
and juniper (Juniperus communis) are recommended 
for rheumatism. 


To prepare salts for the bath, add one or two hand- 
fuls of epsom salts or Dead Sea salts to boiling water 
until they are dissolved, and then add them to the tub. 


A sitz bath, or hip bath, can also be taken at home to 
treat hemorrhoids and promote healing of an episiotomy. 
There is special apparatus available for taking a seated 
sitz bath, but it can also be taken in a regular tub partially 
filled with warm water. 
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and his sister. His formal education was sporadic at best. 
However, Priessnitz possessed a level head and a high 
degree of intelligence along with a keen and active mind. 
As he matured he became extremely aware of his sur- 
roundings in nature. 


At age 16, Priessnitz fell from a horse and was seri- 
ously hoofed by the animal. He received the morbid prog- 
nosis that he might be crippled at best, or might die at 
worst. He set to treating his own chest wound with cold 
packs, in emulation of a doe that he had once observed 
bathing a wound in a cool mountain stream. The 
hydrotherapy regimen proved highly effective and drew 
considerable attention to his small hometown of Grafen- 
berg. In 1822 he rebuilt the family home, renovating its 
wooden frame into a solid brick spa structure. The spa, 
known as the castle, housed as many as 1,500 guests each 
year by 1939. Among the guests were medical profession- 
als who were intent upon exposing the therapy as a sham. 

Detractors notwithstanding, word of the simple and 
effective treatment spread to Vienna, where Priessnitz 
traveled on occasion to provide counsel at the emperor's 
court. Priessnitz, for his remarkable discovery, received 
the Austrian Gold Civil Merit Medal First Class, the high- 
est civilian honor of the Austrian government. 

Priessnitz died on November 28, 1851. He was sur- 
vived by a wife, Zofie Priessnitz, and a young son, Vinzenz 
Pavel. Joseph Schindler took over the operation of the spa 
at Grafenberg following the death of its founder. 


Steam inhalation 


Steam inhalation treatments can be easily adminis- 
tered with a bowl of steaming water and a large towel. 
For colds and other conditions with nasal congestion, 
aromatherapists recommend adding five drops of an 
essential oil that has decongestant properties, such as 
peppermint (Mentha piperita) and eucalyptus blue gum 
(Eucalyptus globulus). Oils that act as expectorants, 
such as myrtle (Myrtus communis) or rosemary (Rosmar- 
inus officinalis), can also be used. After the oil is added, 
the individual should lean over the bowl of water and 
place the towel over head to trap the steam. After approx- 
imately three minutes of inhaling the steam, with eyes 
closed, the towel can be removed. 


Other herbs and essential oils that can be beneficial 
in steam inhalation include: 


e tea tree oil (Melaleuca alternaifolia) for bronchitis and 
sinus infections 
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e sandalwood (Santalum album), virginian cedarwood 
(Juniperus virginiana), and frankincense (Boswellia 
carteri) for sore throat 


e lavender (Lavandula angustifolia) and thyme (Thymus 
vulgaris) for cough 


Compresses 


A cold compress is prepared by soaking a cloth or 
cotton pad in cold water and then applying it to the 
area of injury or distress. When the cloth reaches room 
temperature, it should be resoaked and reapplied. 
Applying gentle pressure to the compress with the 
hand may be useful. Cold compresses are generally 
used to reduce swelling, minimize bruising, and to 
treat headaches and sprains. 


Warm or hot compresses are used to treat abscesses 
and muscle aches. A warm compress is prepared in the 
same manner as a cold compress, except steaming water 
is used to wet the cloth instead of cold water. Warm com- 
presses should be refreshed and reapplied after they cool 
to room temperature. 


Essential oils may be added to moist compresses 
to increase the therapeutic value of the treatment. Pep- 
permint, a cooling oil, is especially effective when 
added to cold compresses. To add oils to compresses, 
place five drops of the oil into the bowl of water the 
compress is to be soaked in. Never apply essential oils 
directly to a cloth, as they may irritate the skin in undi- 
luted form. 


Precautions 


Individuals with paralysis, frostbite, or other condi- 
tions that impair the nerve endings and cause reduced 
sensation should only take hydrotherapy treatments 
under the guidance of a trained hydrotherapist, physical 
therapist, or other appropriate healthcare professional. 
Because these individuals cannot accurately sense tem- 
perature changes in the water, they run the risk of being 
seriously burned without proper supervision. Diabetics 
and people with hypertension should also consult their 
healthcare professional before using hot tubs or other 
heat hydrotherapies. 


Hot tubs, jacuzzis, and pools can become breeding 
grounds for bacteria and other infectious organisms if 
they are not cleaned regularly, maintained properly, 
kept at the appropriate temperatures, and treated with 
the proper chemicals. Individuals should check with 
their healthcare provider to ensure that the hydrothera- 
py equipment they are using is sanitary. Those who are 
using hot tubs and other hydrotherapy equipment in 
their homes should follow the directions for use and 
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This patient is treating his injured left leg with a whirlpool 
bath. (Custom Medical Stock Photo. Reproduced by permission.) 


maintenance provided by the original equipment man- 
ufacturer. 


Certain essential oils should not be used by pregnant 
or nursing women or by people with specific illnesses or 
physical conditions. Individuals suffering from any 
chronic or acute health condition should inform their 
healthcare provider before starting treatment with any 
essential oil. 


Essential oils such as cinnamon leaf, juniper, lemon, 
eucalyptus blue gum, peppermint, and thyme can be 
extremely irritating to the skin if applied in full concen- 
tration. Oils used in hydrotherapy should always be dilut- 
ed in water before they are applied to the skin. Individu- 
als should never apply essential oils directly to the skin 
unless directed to do so by a trained healthcare profes- 
sional and/or aromatherapist. 


Colonic irrigation should only be performed by a 
healthcare professional. Pregnant women should never 
douche, as the practice can introduce bacteria into the 
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KEY TERMS 


Contact dermatitis—Skin irritation as a result of 
contact with a foreign substance. 


Episiotomy—An incision made in the perineum 
during labor to assist in delivery and to avoid 
abnormal tearing of the perineum. 


Essential oil—A volatile oil extracted from the 
leaves, fruit, flowers, roots, or other components 
of a plant and used in aromatherapy, perfumes, 
and foods and beverages. 


Hubbard tank—A large water tank or tub used for 
underwater exercises. 


vagina and uterus. They should also avoid using hot tubs 
without the consent of their healthcare provider. 


The vagina is self-cleansing, and douches have been 
known to upset the balance of vaginal pH and flora, pro- 
moting vaginitis and other infections. Some studies have 
linked excessive vaginal douching to increased incidence 
of pelvic inflammatory disease (PID). 


Side effects 


Most forms of hydrotherapy are well tolerated. 
There is a risk of allergic reaction (also known as con- 
tact dermatitis) for some patients using essential oils 
and herbs in their bath water. These individuals may 
want to test for allergic sensitization to herbs by per- 
forming a skin patch test (i.e., rubbing a small amount of 
diluted herb on the inside of their elbow and observing 
the spot for redness and irritation). People who experi- 
ence an allergic reaction to an essential oil should dis- 
continue its use and contact their healthcare professional 
for further guidance. 


The most serious possible side effect of hydrothera- 
py is overheating, which may occur when an individual 
spends too much time in a hot tub or jacuzzi. However, 
when properly supervised, this is a minimal risk. 


Research and general acceptance 


Hydrotherapy treatments are used by both allo- 
pathic and complementary medicine to treat a wide 
variety of discomforts and disorders. Not as well 
accepted are invasive hydrotherapy techniques, such as 
colonic irrigation, enemas, and douching. These inter- 
nal cleansing techniques can actually harm an individ- 
ual by upsetting the natural balance of the digestive 
tract and the vagina. Most conventional medical pro- 
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fessionals agree that vaginal douches are not necessary 
to promote hygiene in most women, and can actually 
do more harm than good. 


Resources 
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py. Boston, MA: Element Books, 1997. 
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The American Association of Naturopathic Physicians. 8201 
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Paula Ford-Martin 
J. Ricker Polsdorfer, MD 


Hydroxzine see Anti-itch drugs 


Hyperactivity see Attention- 
deficit/Hyperactivity disorder (ADHD) 


i Hyperaldosteronism 


Definition 


Hyperaldosteronism is a disorder which is defined by 
the body’s overproduction of aldosterone, a hormone that 
controls sodium and potassium levels in the blood. Its 
overproduction leads to retention of salt and loss of potas- 
sium, which leads to hypertension (high blood pressure). 


Description 


Also known as Conn’s syndrome, primary aldostero- 
nism, and secondary aldosteronism, this disorder takes 
several forms. It often begins with a tumor that produces 
aldosterone. In fact, approximately 60-70% of the cases 
of primary aldosteronism result from tumors in the 
adrenal gland area. Aldosterone is normally produced by 
the adrenal cortex, or the outer portion of the gland that 
rests on top of each kidney. Primary aldosteronism is due 
to adenoma, a typically benign tumor in which the cells 
form to act as glands or cause the glands on which they 
rest to overproduce. It can cause a number of problems, 
most notably hypertension. In secondary aldosteronism, 
factors outside the adrenal gland may cause overproduc- 
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tion of aldosterone, or overproduction of renin, an 
enzyme stored in the kidney area that stimulates aldos- 
terone and raises blood pressure. Obstructive renal artery 
disease may also cause hypertension from elevated renin 
stimulating aldosterone. Oral contraceptives have been 
known to increase the secretion of aldosterone in some 
patients. This disorder is more common in women. 


Causes and symptoms 


Hyperaldosteronism is most often caused by the inva- 
sion of adenoma. Other adrenal cancers and hyperplasia, or 
the increase in the bulk of an organ due to increased cell 
production, may also cause hyperaldosteronism. Those dis- 
eases and factors influencing the adrenal and kidney func- 
tions may lead to secondary aldosteronism. The primary 
symptom of hyperaldosteronism is moderate hypertension, 
or high blood pressure. In addition, a patient may experi- 
ence orthostatic hypotension, or reduced blood pressure 
when a person stands after lying down. Constipation, 
muscle weakness (sometimes to the point of periodic 
paralysis), excessive urination, excessive thirst, headache, 
and personality changes are also possible symptoms. Some 
patients will show no obvious symptoms. 


Diagnosis 

Screening tests can be conducted to pinpoint a diag- 
nosis of hyperaldosteronism. If a patient is taking drugs to 
reduce high blood pressure, the physician may order these 
drugs stopped for a time period before conducting tests, 
since these drugs will affect results. Blood and urine tests 
may be conducted to check for levels of aldosterone, 
potassium levels, or renin activity. A computed tomogra- 
phy scan (CT scan) may be ordered to detect tumors as 
small as five to seven mm. These combined tests 
approach 95% accuracy for detecting aldosterone-produc- 
ing adenoma. Laboratory findings recording blood pres- 
sure, edema, and aldosterone and plasma renin activity 
can help the physician differentiate between primary 
aldosteronism and secondary aldosteronism. 


Treatment 


Once the physician has made a diagnosis of hyperal- 
dosteronism, the adrenal glands should be checked for 
possible adenomas. This can be done through imaging or 
with a surgical dissection of the gland. Surgical or abla- 
tive treatment will vary depending on the number of 
tumors found. Since more than 60% of hyperaldostero- 
nism cases are caused by these tumors, treatment of the 
tumors will help eliminate the resulting high blood pres- 
sure in many patients. Some patients will receive antihy- 
pertensive drugs, like calcium channel blockers, to 
control high blood pressure. The use of diuretics can 
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KEY TERMS 


Ablative—Used to describe a procedure involving 
removal of a tissue or body part, or destruction of 
its function. 


Adenoma—A growth of cells, usually a benign 
tumor, that forms a gland or gland-like substance. 
These tumors can secrete hormones or cause 
changes in hormone production in nearby glands. 


Adrenal—Refers to the glands which sit on top of 
each kidney and that secrete various hormones. 


Antihypertensive—Used to describe drugs or 
treatments designed to control hypertension, or 
high blood pressure. 


Diuretic—A substance or drug that is taken to pro- 
mote the formation and release of urine. In the 
treatment of high blood pressure, diuretics can 
help reduce the overall fluid volume in the body. 


Renal—Relating to the kidney. The renal artery is 
one of two branches of the large blood vessel in 
the stomach area that serves the kidneys, ureters 
(tubes that carry urine from the kidney to the blad- 
der) and adrenal glands. 


help control hypertension by reducing volume. Potassi- 
um levels should be considered in the type of diuretic 
ordered and the levels should be checked throughout 
treatment. The most widely used drug for treatment of 
hyperaldosteronism is spironolactone. This drug helps 
control aldosterone, but should not be prescribed for 
some patients, especially those with certain kidney dis- 
eases. Spironolactone has several possible adverse 
effects, depending on the dosage. In all cases of hyperal- 
dosteronism, the treatment should be carefully based on 
the specific type or underlying cause of the disorder. 


Alternative treatment 


Patients may choose to work with their physician or 
alternative provider to control hypertension with diet, 
stress reduction (including massage, meditation, 
biofeedback, and yoga), and other remedies. Blood pres- 
sure elevation needs to be controlled and monitored by 
frequent blood pressure measurements. There is no alter- 
native treatment known for the underlying adenoma. 


Prognosis 


Hyperaldosteronism carries with it all the possible 
complications of high blood pressure, including thicken- 
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Hypercalcemia 


ing of arterial walls and a higher risk of angina, kidney 
failure, stroke, or heart attack. Another possible, and 
less reversible complication than hypertension, is kidney 
damage. When primary aldosteronism is caused by a 
solitary adenoma, the prognosis is good. Once this tumor 
is removed, blood pressure will drop, and 70% of these 
patients have full remission. Patients whose hyperaldos- 
teronism results from adrenal hyperplasia will remain 
hypertensive. However, in up to 70% of patients, blood 
pressure can be reduced somewhat with drug therapy. 
Many patients will be faced with the prospect of control- 
ling their hypertension for the remainder of their lives. 


Prevention 


There is no known prevention for most causes of 
hyperaldosteronism. 
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Hyperbaric oxygenation see Oxygen/ozone 
therapy 


Hyperbilirubinemia see Neonatal jaundice 


i Hypercalcemia 


Definition 


Hypercalcemia is an abnormally high level of calci- 
um in the blood, usually more than 10.5 milligrams per 
deciliter of blood. 


Description 


Calcium plays an important role in the development 
and maintenance of bones in the body. It is also needed 
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in tooth formation and is important in other body func- 
tions. Normally, the body maintains a balance between 
the amount of calcium in food sources and the calcium 
already available in the body’s tissues. The balance can 
be upset if excess amounts of calcium are eaten or if the 
body is unable to process the mineral because of disease. 


Calcium is one of the most important and most 
abundant minerals in the human body. Dairy products 
are the major source of calcium. Eggs, green leafy veg- 
etables, broccoli, legumes, nuts, and whole grains pro- 
vide smaller amounts. Only about 10-30% of the calci- 
um in food is absorbed into the body. Most calcium is 
found in combination with other dietary components and 
must be broken down by the digestive system before it 
can be used. Calcium is absorbed into the body in the 
small intestine. Its absorption is influenced by such fac- 
tors as the amount of vitamin D hormone available to aid 
the process and the levels of calcium already present in 
the body. As much as 99% of the body’s calcium is 
stored in bone tissue. A healthy person experiences a 
constant turnover of calcium as bone tissue is built and 
reshaped. The remaining 1% of the body’s calcium circu- 
lates in the blood and other body fluids. Circulating cal- 
cium plays an important role in the control of many body 
functions, such as blood clotting, transmission of nerve 
impulses, muscle contraction, and other metabolic activi- 
ties. In the bloodstream, calcium maintains a constant 
balance with another mineral, phosphate. 


Two main control agents are vital in maintaining cal- 
cium levels, vitamin D hormone and parathyroid hor- 
mone. A hormone is a chemical substance that is formed 
in one organ or part of the body and carried in the blood 
to another organ. It can alter the function, and sometimes 
the structure, of one or more organs. 


e Parathyroid hormone (PTH). The four parathyroid 
glands are endocrine glands located next to the thyroid 
gland in the neck. A gland is a cell or group of cells that 
produces a material substance (secretion). When the 
level of calcium circulating in the blood drops, the 
parathyroid gland releases its hormone. PTH then acts 
in three ways to restore the normal blood calcium level. 
It stimulates the absorption of more calcium in the 
intestine; it takes more calcium from the bone tissue, 
and it causes the kidneys to excrete more phosphate. 


e Vitamin D hormone. This hormone works with parathy- 
roid hormone to control calcium absorption and affects 
the deposit of calcium and phosphate in the bone tissue. 


The kidneys also help to control calcium levels. 
Healthy kidneys can increase calcium excretion almost five- 
fold to maintain normal concentrations in the body. Hyper- 
calcemia can occur when the concentration of calcium over- 
whelms the ability of the kidneys to maintain balance. 
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Causes and symptoms 
Causes of hypercalcemia 


Many different conditions can cause hypercalcemia; 
the most common are hyperparathyroidism and cancer. 


PRIMARY HYPERPARATHYROIDISM. Primary hyper- 
parathyroidism is the excessive secretion of parathyroid 
hormone by one or more of the parathyroid glands. It is 
the most common cause of hypercalcemia in the general 
population. Women have this condition more frequently 
than men do, and it is more common in older people. It 
can appear thirty or more years after radiation treatments 
to the neck. Ninety percent of the cases of primary 
hyperparathyroidism are caused by a non-malignant 
growth on the gland. 


Hyperparathyroidism can also occur as part of a rare 
hereditary disease called multiple endocrine neoplasia. 
In this disease, tumors develop on the parathyroid gland. 


CANCER. People with cancer often have hypercal- 
cemia. In fact, it is the most common life-threatening 
metabolic disorder associated with cancer. Ten to twenty 
percent of all persons with cancer have hypercalcemia. 
Cancers of the breast, lung, head and neck, and kidney 
are frequently associated with hypercalcemia. It also 
occurs frequently in association with certain cancers of 
the blood, particularly malignant myeloma. It is seen 
most often in patients with tumors of the lung (25-35%) 
and breast (20-40%), according to the National Cancer 
Institute. Cancer causes hypercalcemia in two ways. 
When a tumor grows into the bone, it destroys bony tis- 
sue (osteolysis). When the bone is not involved, factors 
secreted by cancer cells can increase calcium levels 
(humoral hypercalcemia of malignancy). The two mech- 
anisms may operate at the same time. 


Because immobility causes an increase in the loss of 
calcium from bone, cancer patients who are weak and spend 
most of their time in bed are more prone to hypercalcemia. 
Cancer patients are often dehydrated because they take in 
inadequate amounts of food and fluids and often suffer from 
nausea and vomiting. Dehydration reduces the ability of 
the kidneys to remove excess calcium from the body. Hor- 
mones and diuretics that increase the amount of fluid 
released by the body can also trigger hypercalcemia. 


OTHER CAUSES. Other conditions can cause hyper- 
calcemia. Excessive intake of vitamin D increases 
intestinal absorption of calcium. During therapy for pep- 
tic ulcers, abnormally high amounts of calcium antacids 
are sometimes taken. Overuse of antacids can cause 
milk-alkali syndrome and hypercalcemia. Diseases such 
as Paget’s, in which bone is destroyed or reabsorbed, can 
also cause hypercalcemia. As in cancer or paralysis of 
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the arms and legs, any condition in which the patient is 
immobilized for long periods of time can lead to hyper- 
calcemia due to bone loss. 


Common symptoms 


Many patients with mild hypercalcemia have no 
symptoms and the condition is discovered during routine 
laboratory screening. Gastrointestinal symptoms include 
loss of appetite, nausea, vomiting, constipation, and 
abdominal pain. There may be a blockage in the bowel. If 
the kidneys are involved, the individual will have to uri- 
nate frequently during both the day and night and will be 
very thirsty. As the calcium levels rise, the symptoms 
become more serious. Stones may form in the kidneys 
and waste products can build up. Blood pressure rises. 
The heart rhythm may change. Muscles become increas- 
ingly weak. The individual may experience mood swings, 
confusion, psychosis, and eventually, coma and death. 


Diagnosis 


High levels of calcium in the blood are a good indica- 
tion of hypercalcemia, but these levels may fluctuate. Cal- 
cium levels are influenced by other compounds in the 
blood that may combine with calcium. Higher calcium and 
lower phosphate levels may suggest primary hyperparathy- 
roidism. The blood levels of protein (serum albumin) and 
parathyroid hormone (PTH) are also measured in the diag- 
nosis of hypercalcemia. Too much PTH in the blood may 
indicate primary hyperparathyroidism. Levels of calcium 
and phosphate in the urine should also be measured. The 
medical history and physical condition of the individual 
must be taken into consideration, especially in the early 
stages of hypercalcemia when symptoms are mild. 


Treatment 


The treatment of hypercalcemia depends on how high 
the calcium level is and what is causing the elevation. 
Hypercalcemia can be life-threatening and rapid reduction 
may be necessary. If the patient has normal kidney func- 
tion, fluids can be given by vein (intravenously) to clear 
the excess calcium. The amount of fluid taken in and elim- 
inated must be carefully monitored. If the patient’s kid- 
neys are not working well, acute hemodyalysis is probably 
the safest and most effective method to reduce dangerous 
calcium levels. In this procedure, blood is circulated 
through tubes made of semi-permeable membranes 
against a special solution that filters out unwanted sub- 
stances before returning the blood to the body. 


Drugs such as furosemide, called loop diuretics, can 
be given after adequate fluid intake is established. These 
drugs inhibit calcium reabsorption in the kidneys and 
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Hypercholesterolemia 


KEY TERMS 


Calcium—A silvery-yellow metal that is the basic 
element of lime and makes up about 3% of the 
earth’s crust. It is the most abundant mineral in the 
human body. Calcium and phosphorous combine 
as calcium phosphate, the hard material of bones 
and teeth. 


Hormone—A chemical substance that is carried 
through the blood to another part of the body, 
stimulating it to change its function or structure. 
Many hormones are produced by glands. 


Metabolism—All the physical and chemical 
changes that take place within an organism. 


Milk-alkali syndrome—A chronic disorder of the 
kidneys caused by the ingestion of large amounts 
of calcium and alkali in the treatment of peptic 
ulcer. The disorder is reversible in its early stages 
but can progress to kidney failure. 


Mineral—A substance that does not contain car- 
bon (inorganic) and is widely distributed in 
nature. Minerals play an important role in human 
metabolism. 


Parathyroid hormone (PTH)—A chemical sub- 
stance produced by the parathyroid glands. This 
hormone is a major element in regulating calcium 
in the body. 


Vitamin D hormone—Vitamin D is a vitamin that 
also acts as a hormone. Vitamin D hormone acts 
with parathyroid hormone to regulate calcium lev- 
els in the blood and to supply appropriate 
amounts of calcium to all cells. 


promote urine production. Drugs that inhibit bone loss, 
such as calcitonin, biphosphates, and plicamycin, are 
helpful in achieving long-term control. Phosphate pills 
help lower high calcium levels caused by a deficiency in 
phosphate. Anti-inflammatory agents such as steroids are 
helpful with some cancers and toxic levels of vitamin D. 


Treatment of the underlying cause of the hypercal- 
cemia will also correct the imbalance. Hyperparathy- 
roidism is usually treated by surgical removal of one or 
more of the parathyroid glands and any tissue, other than 
the glands themselves, that is producing excessive 
amounts of the hormone. 


The hypercalcemia caused by cancer is difficult to 
treat without controlling the cancer. Symptoms can be 
alleviated with fluids and drug therapy as outlined above. 
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Prognosis 


Surgery to remove the parathyroid glands and any 
misplaced tissue that is producing excessive amounts of 
hormone succeeds in about 90% of all cases. Outcome is 
also influenced by whether any damage to the kidneys 
can be reversed. 


Mild hypercalcemia can be controlled through good 
fluid intake and the use of effective drugs. 


Hypercalcemia generally develops as a late compli- 
cation of cancer and the expected outlook is grim without 
effective anticancer therapy. 


Prevention 


People with cancer who are at risk of developing 
hypercalcemia should be familiar with early symptoms 
and know when to see a doctor. Good fluid intake (up to 
four quarts of liquid a day if possible), controlling nausea 
and vomiting, paying attention to fevers, and keeping 
physically active as much as possible can help prevent 
problems. Dietary calcium restriction is not necessary 
because hypercalcemia reduces absorption of calcium in 
the intestine. 


Resources 


BOOKS 

Shils, Maurice E., et al. Modern Nutrition in Health and Dis- 
ease. Philadelphia: Lea & Febiger, 1994. 

Williams, Sue Rodwell. Essentials of Nutrition and Diet Thera- 
py. Philadelphia: Mosby, 1997. 


OTHER 
“Hypercalcemia.” National Cancer Institute Page. <http:// 
www.nci.nih.gov>. 


Karen Ericson, RN 


i Hypercholesterolemia 


Definition 


Hypercholesterolemia refers to levels of cholesterol 
in the blood that are higher than normal. 


Description 


Cholesterol circulates in the blood stream. It is an 
essential molecule for the human body. Cholesterol is a 
molecule from which hormones and steroids are made. It 
is also used to maintain nerve cells. Between 75 and 80% 
of the cholesterol that circulates in a person’s blood- 
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stream is made in that person’s liver. The remainder is 
acquired from outside sources. Cholesterol is found in 
animal sources of food. It is not found in plants. 


Normal blood cholesterol level is a number derived by 
laboratory analysis. A normal or desirable cholesterol level 
is defined as less than 200 mg of cholesterol per deciliter of 
blood (mg/dL). Blood cholesterol is considered to be bor- 
derline when it is in the range of 200 to 239 mg/dL. Elevat- 
ed cholesterol level is 240 mg/dL or above. Elevated blood 
cholesterol is considered to be hypercholesterolemia. 


Cholesterol has been divided into two major cate- 
gories: low-density lipoprotein (LDL), the so-called 
“bad” cholesterol, and high-density lipoprotein (HDL), 
the so-called “good” cholesterol. Diet, exercise, smok- 
ing, alcohol, and certain illnesses can affect the levels of 
both types of cholesterol. Eating a high fat diet will 
increase one’s level of LDL cholesterol. Exercising and 
reducing one’s weight will both increase HDL choles- 
terol and lower LDL cholesterol. 


The most common cause of elevated serum choles- 
terol is eating foods that are rich in saturated fats or con- 
tain high levels of cholesterol. Elevated cholesterol can 
also be caused by an underlying disease that raises blood 
cholesterol levels such as diabetes mellitus, kidney dis- 
ease, liver disease, or hypothyroidism. It can also be 
caused by an inherited disorder in which cholesterol is 
not metabolized properly by the body. Obesity, which 
generally results from eating a diet high in fat, can also 
lead to elevated cholesterol levels in the blood. This is 
because obesity itself leads the body to produce exces- 
sive amounts of cholesterol. 


Hypercholesterolemia increases the risk of heart dis- 
ease. Elevated levels of circulating cholesterol cause 
deposits to form inside blood vessels. These deposits, 
called plaque, are composed of fats deposited from the 
bloodstream. When the deposits become sufficiently 
large, they block blood vessels and decrease the flow of 
blood. These deposits result in a disease process called 
atherosclerosis, which can cause blood clots to form that 
will ultimately totally stop blood flow. If this happens in 
the arteries supplying the heart, a heart attack will 
occur. If it happens in the brain, the result is a stroke 
where a portion of brain tissue dies. Atherosclerosis 
causes more deaths from heart disease than any other sin- 
gle condition. Heart disease has been the leading cause 
of death in the United States for the past half century. 


There is a syndrome called familial hypercholes- 
terolemia. Affected persons have consistently high levels of 
LDL. This leads to early clogging of the coronary arteries. 
In turn this leads to a heart attack. Among affected males, a 
first heart attack typically occurs in their 40s to 50s. 
Approximately 85% of men with this disorder have experi- 
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enced a heart attack by the time they reach 60 years of age. 
The incidence of heart attacks among women with this dis- 
order is also increased. However, it is delayed 10 years 
compared to men. The incidence of familial hypercholes- 
terolemia is seven out of 1,000 people. 


Causes and symptoms 


Hypercholesterolemia is silent. There are no symp- 
toms that are obvious to the naked eye. It is diagnosed by 
a blood test or after a heart attack or stroke occurs. 


Diagnosis 

Hypercholesterolemia is diagnosed by using a blood 
test. A blood specimen obtained after not eating or drink- 
ing anything (except water) for 12 hours. The fasting is 
done to determine the LDL and HDL cholesterol, which 
can only be determined accurately in a fasting state. 
Most experts agree on an acceptable limit for LDL cho- 
lesterol as 130 mg/dL. Total cholesterol of under 200 
mg/dL for is thought to be in an acceptable range. 


Treatment 


If an individual’s cholesterol is elevated, discussions 
with a physician should be scheduled to determine what 
course of treatment may be needed. Initial treatment for 
hypercholesterolemia usually requires dietary changes to 
reduce the intake of total fat, saturated fat, and choles- 
terol. Most health care professionals will recommend that 
a person’s weight and height be proportionate. Further, 
experts counsel persons with elevated blood cholesterol 
levels to increase their intake of soluble fiber. Sources of 
soluble fiber include bran, foods containing whole grains 
and other sources of indigestible fiber such as lignin. 


The reason for treating elevated cholesterol is to 
reduce an individual’s risk of complications. If a diet low 
in cholesterol and saturated fats doesn’t significantly 
reduce a person’s cholesterol level, medication may be 
required. For every | percent reduction in cholesterol 
level, the risk of heart disease is reduced by 2 percent. It 
is also possible to partially reverse atherosclerosis that 
has already occurred by aggressively lowering choles- 
terol levels with diet and medications. 


Prescription drugs are available to help lower cho- 
lesterol levels in the blood. Niacin, cholestyramine, 
cholestipol, lovastatin, simvastatin, pravastatin, fluvast- 
stin and gemfibrazol have all been approved for use in 
the United States as of 2001. 


Alternative treatment 


There are advocates of treatment using vitamins, min- 
erals and antioxidant substances in relatively high amounts. 
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Hypercholesterolemia 


KEY TERMS 


Atherosclerosis—A disease process whereby 
plaques of fatty substances are deposited inside 
arteries, reducing the inside diameter of the ves- 
sels and eventually causing damage to the tissues 
located beyond the site of the blockage. 


Coronary artery—One of five vessels that supply 
blood to the heart. 


Deciliter (dL)—100 cubic centimeters (cc). 


High density lipoprotein (HDL)—A fraction of 
total serum lipids, the so called “good” cholesterol. 


Low density lipoprotein (LDL)—A fraction of total 
serum lipids, the so called “bad” cholesterol. 


These amounts generally exceed those provided by the 
Food and Drug Administration in its Minimum Daily 
Requirements (MDR). Advocates of such therapies also 
include increased levels of exercise, attaining an ideal body 
weight and increasing levels of fiber in one’s diet. 


Some people have advocated the use of garlic, soy 
and isoflavones to lower serum cholesterol levels. 


Prognosis 


The prognosis for persons is in direct proportion to 
their serum cholesterol levels. Persons with hypercholes- 
terolemia are at high risk of dying from heart disease or 
stroke. 


Many studies have looked at the relationship between 
elevated cholesterol levels, increased risk for heart attack 
and death. In one research investigation of relatively 
young males who had no known heart disease, cholesterol 
levels were measured and participants were followed for 
6 years. During this time, all heart attacks and deaths that 
occurred among participants were recorded. As serum 
cholesterol levels increased, so did the risk of experienc- 
ing a fatal heart attack. The risk of a fatal heart attack was 
approximately five times higher among persons having 
cholesterol levels of 300 mg/dL or more compared to 
those with cholesterol levels below 200 mg/dL. 


The Framingham Heart Study is an ongoing research 
effort. Cholesterol levels, smoking habits, heart attack 
rates, and deaths in the population of an entire town have 
been recorded for over 40 years. After 30 years, more 
than 85% of persons with cholesterol levels of 180 mg/dL 
or less were still alive; almost a third of those with choles- 
terol levels greater than 260 mg/dL had died. 
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Prevention 


Experts suggest the following steps to maintain 
serum cholesterol within normal limits: an important 
component is to maintain a normal weight for height and 
reducing one’s weight if it is inappropriate for height. 
Change dietary habits by reducing the amount of fat and 
cholesterol consumed. Avoid smoking by not starting or 
quitting if currently a smoker. Increase levels of fiber in 
the diet by including foods such as beans, raw fruits, 
whole grains and vegetables. It is important to exercise 
on a regular basis. Aerobic exercise is especially helpful 
in reducing serum cholesterol levels. 


Persons from families with a strong history of early 
heart attacks should be evaluated with a lipid screen. 
Proper diet, exercise and the use of effective drugs can 
reduce serum lipid levels. 


Nutrition and cardiac experts offer the following 
suggestions: 


e purchase low-fat or fat-free dairy products such as 
milk, cheese, sour cream, and yogurt 


e eat lean red meats, chicken without skin, and fish 


e reduce consumption of foods high in saturated fat such 
as french fries 


e avoid foods that are rich sources of cholesterol such as 
eggs, liver, cheese, and bacon 


e eat smaller servings 


e keep a food journal and write down everything you eat 
every day 


* prepare food by microwaving, boiling, broiling, or bak- 
ing food instead of frying 


e trim the fat from meat before cooking it. 
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Í Hypercoagulation disorders 


Definition 


Hypercoagulation disorders (or hypercoagulable 
states or disorders) have the opposite effect of the more 
common coagulation disorders. In hypercoagulation, 
there is an increased tendency for clotting of the blood, 
which may put a patient at risk for obstruction of veins 
and arteries (phlebitis or pulmonary embolism). 


Description 


In normal hemostasis, or the stoppage of bleeding, 
clots form at the site of the blood vessel’s injury. The dif- 
ference between that sort of clotting and the clotting pre- 
sent in hypercoagulation is that these clots develop in cir- 
culating blood. 


This disorder can cause clots throughout the body’s 
blood vessels, sometimes creating a condition known as 
thrombosis. Thrombosis can lead to infarction, or death 
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of tissue, as a result of blocked blood supply to the tissue. 
However, hypercoagulability does not always lead to 
thrombosis. In pregnancy, and other hypercoagulable 
states, the incidence of thrombosis is higher than that of 
the general population, but is still under 10%. However, 
in association with certain genetic disorders, hypercoag- 
ulation disorders may be more likely to lead to thrombo- 
sis. Hypercoagulation disorders may also be known as 
hyperhomocystinemia, antithrombin III deficiency, fac- 
tor V leyden, and protein C or protein S deficiency. 


Causes and symptoms 


Hypercoagulation disorders may be acquired or 
hereditary. Some of the genetic disorders that lead to 
hypercoagulation are abnormal clotting factor V, varia- 
tions in fibrinogen, and deficiencies in proteins C and S. 
Other body system diseases may also lead to these disor- 
ders, including diabetes, sickle cell anemia, congenital 
heart disease, lupus, thalassemia, polycythemia rubra 
vera, and others. Antithrombin III deficiency is a heredi- 
tary hypercoagulation disorder that affects both sexes. 
Symptoms include obstruction of a blood vessel by a clot 
(thromboembolic disease), vein inflammation (phlebitis), 
and ulcers of the lower parts of the legs. The role of pro- 
teins C and S is a complex one. In order for coagulation 
to occur, platelets (small, round fragments in the blood) 
help contract blood vessels to lessen blood loss and also 
to help plug damaged blood vessels. However, the con- 
version of platelets into actual clots is a complicated web 
involving proteins that are identified clotting factors. The 
factors are carried in the plasma, or liquid portion of the 
blood. Proteins C and S are two of the clotting factors 
that are present in the plasma to help regulate or activate 
parts of the clotting process. Protein C is considered an 
anticoagulant. Mutation defects in the proteins may 
decrease their concentrations in the blood, and may or 
may not affect their resulting anticoagulant activity. Fac- 
tor V is an unstable clotting factor also present in plasma. 
Abnormal factor V resists the changes that normally 
occur through the influence of protein C, which can also 
lead to hypercoagulability. Prothrombin, a glycoprotein 
that converts to thrombin in the early stage of the clotting 
process, is affected by the presence of these proteins, as 
well as other clotting factors. 


Diagnosis 


The diagnosis of hypercoagulation disorders is com- 
pleted with a combination of physical examination, 
medical history, and blood tests. An accurate medical 
history is important to determine possible symptoms and 
causes of hypercoagulation disorders. There are a num- 
ber of blood tests that can determine the presence or 
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Hyperemesis gravidarum 


KEY TERMS 


Antithrombin—Any substance that counters the 
effect of thrombin, an enzyme that converts fib- 
rinogen into fibrin, leading to blood coagulation. 


Congenital—Refers to a condition or disorder pre- 
sent at birth. 


Hemostasis—The arrest of bleeding. 


Heparin—An anticoagulant, or blood clot “dis- 
solver.” 


Polycythemia—A condition characterized by an 
overabundance of red blood cells. 


Thalassemia—One of a group of inherited blood 
disorders characterized by a defect in the metabo- 
lism of hemoglobin, or the portion of the red 
blood cells that transports oxygen throughout the 
blood stream. 


Thrombosis—Formation of a clot in the blood that 
either blocks, or partially blocks, a blood vessel. 
The thrombus may lead to infarction, or death of 
tissue due to a blocked blood supply. 


absence of proteins, clotting factors, and platelet counts 
in the blood. Among the tests used to detect hypercoagu- 
lation is the Antithrombin III assay. Protein C and Pro- 
tein S concentrations can be diagnosed with immunoas- 
say or plasma antigen level tests. 


Treatment 


Coumadin and heparin anticoagulants may be 
administered to reduce the clotting effects and maintain 
fluidity in the blood. Heparin is an anticoagulant that 
prevents thrombus formation and is used primarily for 
liver and lung clots. 


Prognosis 


The prognosis for patients with hypercoagulation 
disorders varies depending on the severity of the clotting 
and thrombosis. If undetected and untreated, thrombosis 
could lead to recurrent thrombosis and pulmonary 
embolism, a potentially fatal problem. 


Prevention 


Hereditary hypercoagulation disorders may not be 
prevented. Genetic and blood testing may help determine 
a person’s tendency to develop these disorders. 
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I Hyperemesis gravidarum 


Definition 


Hyperemesis gravidarum means excessive vomiting 
during pregnancy. 


Description 


In pregnant women, nausea and vomiting (morning 
sickness) are common, affecting up to 80% of pregnan- 
cies. Hyperemesis, or extreme nausea and excessive 
vomiting, occur in about 1% of pregnancies. This condi- 
tion causes uncontrollable vomiting, severe 
dehydration, and weight loss for the mother. However, 
hyperemesis gravidarum rarely causes problems for the 
unborn baby. 


Causes and symptoms 


The cause of nausea and vomiting during pregnancy 
is unknown but may be related to the level of certain 
hormones produced during pregnancy. Hyperemesis is 
seen more often in first pregnancies and multiple preg- 
nancies (twins, triplets, etc.). The main symptom of 
hyperemesis is severe vomiting, which causes dehydra- 
tion and weight loss. 


Diagnosis 


Although many women with morning sickness feel 
like they are vomiting everything they eat, they continue 
to gain weight and are not dehydrated; they do not have 
hyperemesis gravidarum. Women with this condition will 
start to show signs of starvation, including weight loss. 
Physical examination and laboratory tests of blood and 
urine samples will be used to help diagnose the condi- 
tion. One of the most common tests used to help diagno- 
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sis and monitor hyperemesis gravidarum is a test for 
ketones in the urine. Excessive ketones in the urine 
(ketonuria) indicate that the body is not using carbohy- 
drates from food as fuel and is inadequately trying to 
break down fat as fuel. Ketonuria is a sign that the body 
is beginning to operate in starvation mode. 


Treatment 


Hospitalization is often required. Intravenous fluids 
with substances that help the body conduct nerve signals 
(electrolytes) may be given to correct the dehydration 
and excessive acid in the blood (acidosis). Anti-nausea or 
sedative medications may be given by injection to stop 
the vomiting. In some cases, oral medication may be pre- 
scribed to control the nausea and vomiting while food is 
reintroduced. If food cannot be tolerated at all, intra- 
venous nutritional supplements may be necessary. Injec- 
tions of vitamin B,, in particular, may help overcome 
nutritional deficiencies that often occur. 


Alternative treatment 


The severe vomiting associated with hyperemesis 
gravidarum requires medical attention. Milder episodes 
of nausea or vomiting may be reduced with deep breath- 
ing and relaxation exercises. The use of herbal remedies 
should be done with extreme caution during pregnancy, 
especially in the first trimester. Natural remedies to 
reduce nausea include a teaspoon of cider vinegar in a 
cup of warm water, or tea made from anise (Pinpinella 
anisum), fennel seed (Foeniculum vulgare), red raspberry 
(Rubus idaeus), or ginger (Zingiber officinale). Wrist- 
bands can be positioned over acupressure points on both 
wrists. Aromatherapy with lavender, rose, or 
chamomile can be soothing, as can smelling ground gin- 
ger. Homeopathic remedies—which use extremely dilut- 
ed solutions as treatments—can be safe and effective for 
controlling symptoms in some women. 


Prognosis 


In virtually all cases, the pregnancy can continue to 
the successful delivery of a healthy baby. 


Prevention 


Although there is no evidence that hyperemesis 
gravidarum can be prevented, vomiting during pregnancy 
sometimes may be lessened. Maintaining a healthy diet, 
getting adequate sleep, and controlling stress may con- 
tribute to prevention or improvement of symptoms. Sev- 
eral strategies may help lessen the nausea and vomiting. 
Eating dry foods and limiting fluid intake may also be 
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KEY TERMS 


Ketonuria—The presence of large amount of 
ketones in the urine. These byproducts of inade- 
quate breakdown of nutrients indicate that the 
body is in starvation. 


helpful. Small meals should be eaten frequently through- 
out the day, with a protein snack at night. Eating soda 
crackers before rising from bed in the morning may help 
prevent early morning nausea. Iron supplements may 
cause nausea and can be eliminated until the nausea is 
controlled. Sitting upright for 45 minutes after meals 
may also help. 


Resources 


PERIODICALS 

Cowan, M. J. “Hyperemesis gravidarum: Implications for 
Home Care and Infusion Therapies.” Journal of Intra- 
venous Nursing 19 (Jan./Feb. 1996): 46-58. 

Hallak, M., et al. “Hyperemesis gravidarum. Effects on fetal 
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1996): 871-874. 
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Levy, B. T., and P. L. Brown. “Nausea and Vomiting in Preg- 
nancy.” The Virtual Hospital Page. University of Iowa. 
<http://www.vh.org>. 

“Natural Remedies During Pregnancy: Frequently Asked Ques- 
tions.” Childbirth.Org. <http://www.childbirth.org/ 
articles/remedy.html>. 
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i Hyperhidrosis 


Definition 


A disorder marked by excessive sweating. It usually 
begins at puberty and affects the palms, soles, and armpits. 


Description 


Sweating is the body’s way of cooling itself and is a 
normal response to a hot environment or intense 
exercise. However, excessive sweating unrelated to these 
conditions can be a problem for some people. Those with 
constantly moist hands may feel uncomfortable shaking 
hands or touching, while others with sweaty armpits and 
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KEY TERMS 


Anticolinergic drugs—Drugs that block the action 
of the neurotransmitter acetylcholine. 


Bromhidrosis—Bacterial breakdown of sweat and 
cellular debris resulting in a foul odor. 


Contact dermatitis—Skin inflammation that 
occurs when the skin is exposed to a substance 
originating outside of the body. 


Tinea pedis—Fungal infection of the feet of the 
skin characterized by dry, scaly lesions. 


feet may have to contend with the unpleasant odor that 
results from the bacterial breakdown of sweat and cellu- 
lar debris (bromhidrosis). People with hyperhidrosis 
often must change their clothes at least once a day, and 
their shoes can be ruined by the excess moisture. Hyper- 
hidrosis may also contribute to such skin diseases as ath- 
lete’s foot (tinea pedis) and contact dermatitis. 


Causes and symptoms 


Conditions or situations that can trigger hyperhidro- 
sis are varied. They include stressful situations, eating 
spicy foods, consuming alcohol, the presence of underly- 
ing disorders (e.g. tuberculosis, malaria, lymphoma, and 
diabetes), menopause, hormonal imbalances, and the use 
of certain drugs. Physicians believe that hyperhidrosis can 
be linked to a breakdown in communication between the 
brain and the mechanisms that activate sweating. In addi- 
tion, a genetic link may also exist: about 40% of people 
with the condition have a family history of it. 


Diagnosis 


The condition is diagnosed by patient report and a 
physical examination. 


Treatment 


Most over-the-counter antiperspirants are not strong 
enough to effectively prevent hyperhidrosis. To treat the 
disorder, doctors usually prescribe 20% aluminum chlo- 
ride hexahydrate solution (Drysol), which the patient 
applies at night to the affected areas that are then 
wrapped in a plastic film until morning. Drysol works by 
blocking the sweat pores. Formaldehyde- and glutaralde- 
hyde-based solutions can also be prescribed; however, 
formaldehyde may trigger an allergic reaction and glu- 
taraldehyde can stain the skin (for this reason it is pri- 
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marily applied to the soles). Anticolinergic drugs may 
also be used. In addition, an electrical device that emits 
low-voltage current can be held against the skin to reduce 
sweating. These treatments are usually conducted in a 
doctor’s office on a daily basis for several weeks, fol- 
lowed by weekly visits. Dermatologists also recommend 
that patients wear clothing made of natural or absorbent 
fabrics also may help, avoid high-buttoned collars, use 
talc or cornstarch, and keep underarms shaved. 


The only permanent cure for hyperhidrosis of the 
palms is a surgical procedure. To treat severe excessive 
sweating, a surgeon can remove a portion of the nerve 
near the top of the spine that controls palm sweat. How- 
ever, not very many neurosurgeons in the United States 
will perform the procedure. Alternatively, it is possible to 
remove the sweat gland-bearing skin of the armpits, but 
this is a major procedure that may require skin grafts. 


Prognosis 


While the condition cannot be cured without radical 
surgery, it can usually be controlled effectively. 


Resources 


PERIODICALS 

Angerman, Judith E. “Putting a Stop to Sweating.” Good 
Housekeeping, 1 July 1995, 162. 

ORGANIZATIONS 

American Academy of Dermatology. 930 N. Meacham Road, 
P.O. Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. <http://www.aad.org>. 


Carol A. Turkington 


Hyperhomocystinemia see 
Hypercoagulation disorders 


Hypericum perforatum see St. Johns wort 


i Hyperkalemia 


Definition 


The normal concentration of potassium in the 
serum is in the range of 3.5 to 5.0 mM. Hyperkalemia 
refers to serum or plasma levels of potassium ions 
above 5.0 mM. The concentration of potassium is often 
expressed in units of milliequivalents per liter (mEq/L), 
rather than in units of millimolarity (mM). Both units 
mean the same thing when applied to concentrations of 
potassium ions. 
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Description 


A normal adult who weighs about 70 kg contains a 
total of about 3.6 moles of potassium ions in the body. 
Most of this potassium (about 98%) occurs inside vari- 
ous cells and organs, where its concentration is about 150 
mM. This level is in contrast to the much lower concen- 
tration found in the blood serum, where only about 0.4% 
of the body’s potassium resides. Hyperkalemia can be 
caused by an overall excess of body potassium, or by a 
shift from inside to outside cells. For example, hyper- 
kalemia can be caused by the sudden release of potassi- 
um ions from muscle into the surrounding fluids. 


In a normal person, hyperkalemia from too much 
potassium in the diet is prevented by at least three types 
of regulatory processes. First, various cells and organs 
act to prevent hyperkalemia by taking up potassium from 
the blood. It is also prevented by the action of the kid- 
neys, which excrete potassium into the urine. A third pro- 
tective mechanism is vomiting. Consumption of a large 
dose of potassium ions, such as potassium chloride, 
induces a vomiting reflex to expel most of the potassium 
before it can be absorbed. 


Causes and symptoms 


Hyperkalemia can occur from a variety of causes, 
including the consumption of too much of a potassium 
salt; the failure of the kidneys to normally excrete potas- 
sium ions into the urine; the leakage of potassium from 
cells and tissues into the bloodstream; and from acidosis. 
The most common cause of hyperkalemia is kidney (or 
renal) disease, which accounts for about three quarters of 
all cases. Kidney function is measured by the glomerular 
filtration rate, the rate at which each kidney performs its 
continual processing and cleansing of blood. The normal 
glomerular filtration rate is about 100 ml/min. If the kid- 
ney is damaged so that the glomerular filtration rate is 
only 5 ml/min or less, hyperkalemia may result, especial- 
ly if high-potassium foods are consumed. The elderly are 
at particular risk, since many regulatory functions of the 
body do not work well in this population. Elderly 
patients who are being treated with certain drugs for high 
blood pressure, such as spironolactone (Aldactone) and 
triamterene (Dyazide), must especially be monitored for 
possible hyperkalemia, as these medications promote the 
retention of potassium by the kidneys. 


Hyperkalemia can also be caused by a disease of the 
adrenal gland called Addison’s disease. The adrenal 
gland produces the hormone aldosterone that promotes 
the excretion of potassium into the urine by the kidney. 


Hyperkalemia can also result from injury to muscle 
or other tissues. Since most of the potassium in the body 
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KEY TERMS 


Acidosis—An abnormally high acid (hydrogen 
ion) concentration in blood plasma. The unit of 
acid content is pH, with a lower value indicating 
more acidic conditions. Blood plasma normally 
has a pH of 7.35-7.45. Alkaline blood has a pH 
value greater than pH 7.45. When the blood pH 
value is less than 7.35, the patient is in acidosis. 


is contained in muscle, a severe trauma that crushes mus- 
cle cells results in an immediate increase in the concen- 
tration of potassium in the blood. Hyperkalemia may 
also result from severe burns or infections. 


Acidic blood plasma, or acidosis, is an occasional 
cause of hyperkalemia. Acidosis, which occurs in a num- 
ber of diseases, is defined as an increase in the concen- 
tration of hydrogen ions in the bloodstream. In the 
body’s attempt to correct the situation, hydrogen is taken 
up by muscle cells out of the blood in an exchange mech- 
anism involving the transfer of potassium ions into the 
bloodstream. This can abnormally elevate the plasma’s 
concentration of potassium ions. When acidosis is the 
cause of hyperkalemia, treating the patient for acidosis 
has two benefits: a reversal of both the acidosis and the 
hyperkalemia. 


Symptoms of hyperkalemia include abnormalities in 
the behavior of the heart. Heart abnormalities of mild 
hyperkalemia (5.0 to 6.5 mM potassium) can be detected 
by an electrocardiogram (ECG or EKG). With severe 
hyperkalemia (over 8.0 mM potassium), the heart may 
beat at a dangerously rapid rate (fibrillation) or stop beat- 
ing entirely (cardiac arrest). Patients with moderate or 
severe hyperkalemia may also develop nervous symp- 
toms such as tingling of the skin, numbness of the hands 
or feet, weakness, or a flaccid paralysis, which is char- 
acteristic of both hyperkalemia and hypokalemia (low 
plasma potassium). 


Diagnosis 


Hyperkalemia can be measured by acquiring a sam- 
ple of blood, preparing blood serum, and using a potassi- 
um sensitive electrode for measuring the concentration 
of potassium ions. Alternatively, atomic absorption spec- 
troscopy can be used for measuring potassium. Since 
high or low potassium levels result in abnormalities in 
heart function, the electrocardiogram is usually the 
method of choice for the diagnosis of both hyperkalemia 
and hypokalemia. 
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Treatment 


Insulin injections are used to treat hyperkalemia in 
emergency situations. Insulin is a hormone well known 
for its ability to stimulate the entry of sugar (glucose) 
into cells. It also provokes the uptake of potassium ions 
by cells, decreasing potassium ion concentration in the 
blood. When insulin is used to treat hyperkalemia, glu- 
cose is also injected. Serum potassium levels begin to 
decline within 30 to 60 minutes and remain low for sev- 
eral hours. In non-emergency situations, hyperkalemia 
can be treated with a low potassium diet. If this does not 
succeed, the patient can be given a special resin to bind 
potassium ions. One such resin, sodium polystyrene sul- 
fonate (Kayexalate), remains in the intestines, where it 
absorbs potassium and forms a complex of resin and 
potassium. Eventually this complex is excreted in the 
feces. A typical dose of resin is 15 grams, taken one to 
four times per day. The correction of hyperkalemia with 
resin treatment takes at least 24 hours. 


Prognosis 


The prognosis for specifically correcting hyper- 
kalemia is excellent. However, hyperkalemia is usually 
caused by kidney failure, an often irreversible and even- 
tually fatal condition. 


Prevention 


Healthy people are not at risk for hyperkalemia. 
Patients with renal disease and those on certain diuretic 
medications must be monitored to prevent its occurrence. 


Resources 


BOOKS 

The American Dietetic Association. Handbook of Clinical 
Dietetics. New Haven, CT: Yale University Press, 1992. 

Brody, Tom. Nutritional Biochemistry. San Diego: Academic 
Press, 1998. 

Harrison’s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Zeman, F., and D. M. Dey. Applications in Medical Nutrition 
Therapy. 2nd ed. Engelwood Cliffs, NJ: Prentice-Hall, 1995. 
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Greenberg, A. “Hyperkalemia: treatment options.” Seminars in 
Nephrology 18 (1998): 46-57. 


Tom Brody, PhD 


Hyperkinetic disorder see Attention- 
deficit/Hyperactivity disorder (ADHD) 
Hyperlipemia see Hyperlipoproteinemia 


Hyperlipidemia see Hyperlipoproteinemia 
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I Hyperlipoproteinemia 


Definition 


Hyperlipoproteinemia occurs when there is too 
much lipid (fat) in the blood. Shorter terms that mean the 
same thing are hyperlipidemia and hyperlipemia. Dys- 
lipidemia refers to a redistribution of cholesterol from 
one place to another that increases the risk of vascular 
disease without increasing the total amount of choles- 
terol. When more precise terms are needed, hypercho- 
lesterolemia and hypertriglycericemia are used. 


Description 


It is commonly known that oil and water do not mix 
unless another substance like a detergent is added. Yet the 
body needs to transport both lipids (fats) and water-based 
blood within a single circulatory system. There must be a 
way to mix the two, so that essential fatty nutrients can be 
transported in the blood and so that fatty waste products 
can be carried away from tissues. The solution is to com- 
bine the lipids with protein to form water-soluble pack- 
ages that can be transported in the blood. 


These packages of fats are called lipoproteins. They 
are a complex mixture of triglycerides, cholesterol, phos- 
pholipids and special proteins. Some of these chemicals 
are fatty nutrients absorbed from the intestines on their 
way to being made part of the body. Cholesterol is a waste 
product on its way out of the body through the liver, the 
bile, and ultimately the bowel for excretion. The proteins 
and phospholipids make the packages water-soluble. 


There are five different sizes of these chemical pack- 
ages. Each package needs all four chemicals in it to hold 
everything in solution. They differ in how much of each 
they contain. If blood serum is spun very rapidly in an 
ultracentrifuge, these five packages will layer out accord- 
ing to their density. They have, therefore, been named 
according to their densities—high-density lipoproteins 
(HDL), low-density lipoproteins (LDL), intermediate- 
density lipoproteins (IDL), very low density lipoproteins 
(VLDL), and chylomicrons. Only the HDLs and the 
LDLs will be discussed in the rest of this article. 


If there is not enough detergent in the laundry, the 
oily stains will remain in the clothes. In the same way, if 
the balance of chemicals in these packages is not right, 
cholesterol will stay in tissues rather than being excreted 
from the body. What is even worse, if the chemical com- 
position of these packages changes, the cholesterol can 
fall out of the blood and stay where it lands. On the other 
hand, a different change in the balance can remove cho- 
lesterol from tissues where there is too much. This 
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appears to be exactly what is going on in atherosclerosis. 
The lesions contain lots of cholesterol. 


The LDLs are overloaded with cholesterol. A minor 
change in the other chemicals in this package will leave 
cholesterol behind. The HDLs have a third to a half as 
much cholesterol. They seem to be able to pick up cho- 
lesterol left behind by the LDLs. It seems that atheroscle- 
rosis begins with tiny tears at stressed places in the walls 
of the arteries. Low density lipoproteins from the blood 
enter these tears, where their chemistry changes enough 
to leave cholesterol behind. The cholesterol causes irrita- 
tion; the body responds with inflammation; damage and 
scarring follow. Eventually the artery gets so diseased 
blood cannot flow through it. Strokes and heart attacks 
are the result. 


But if there are lots of HDLs in the blood, the cho- 
lesterol is rapidly picked up and not allowed to cause 
problems. Women before menopause have estrogen (the 
female hormone), which encourages the formation of 
HDLs. This is the reason they have so little vascular dis- 
ease, and why they rapidly catch up to men after 
menopause, when estrogen levels fall. Replacement of 
estrogen after menopause sustains the protection through 
the later years. 


Cholesterol is the root of the problem, but like any 
other root it cannot just be eliminated. Ninety percent of 
the cholesterol in the body is created there as a waste 
product of necessary processes. The solution lies in get- 
ting it out to the body without clogging the arteries. 


Of course the story is much more complex. The 
body has dozens of chemical processes that make up, 
break down, and reconfigure all these chemicals. It is 
these processes that are the targets of intervention in the 
effort to cure vascular disease. 


Diseases 


Near the dawn of concern over cholesterol and vas- 
cular disease a family of hereditary diseases was identi- 
fied, all of which produced abnormal quantities of blood 
fats. These diseases were called dyslipoproteinemias and 
came in both too much and too little varieties. The hyper- 
lipoproteinemias found their way into five categories, 
depending on which chemical was in excess. 


¢ Type | has a pure elevation of triglycerides in the chy- 
lomicron fraction. These people sometimes get pancre- 
atitis and abdominal pains, but they do not seem to 
have an increase in vascular disease. 


¢ Type 2 appears in two distinct genetic patterns and a 
third category, which is by far the most important kind, 
because everyone is at risk for it. All Type 2s have ele- 
vated cholesterol. Some have elevated triglycerides 
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KEY TERMS 


Atherosclerosis—Hardening of the arteries due to 
fat (cholesterol) deposits in their walls. Also 
known as arteriosclerosis. 


Genetic—Refers to the genes, characteristics 
inherited from parents. 


Inflammation—The body’s response to irritation, 
by releasing chemicals that attack germs and tis- 
sues and also repair the damage done. 


Lesion—Localized disease or damage. 
Pancreatitis—Inflammation of the pancreas. 


Serum—The liquid part of blood, from which all 
the cells have been removed. 


also. The familial (genetic) versions of Type 2 often 
develop xanthomas, which are yellow fatty deposits 
under the skin of the knuckles, elbows, buttocks or 
heels. They may also have xanthelasmas, smaller yel- 
low patches on the eyelids. 


e Type 3 appears in one in 10,000 people and elevates 
both triglycerides and cholesterol with consequent vas- 
cular disease. 


¢ Type 4 elevates only triglycerides and does not increase 
the risk of vascular disease. 


e Type 5 is similar to Type 1. 


¢ Dyslipidemia refers to a normal amount of cholesterol 
that is mostly in LDLs, where it causes problems. 


All but Type 2 are rare and of interest primarily 
because they give insight into the chemistry of blood 
fats. 


In addition to the above genetic causes of blood fat 
disorders, a number of acquired conditions can raise 
lipoprotein levels. 


e Diabetes mellitus, because it alters the way the body 
handles its energy needs, also affects the way it handles 
fats. The result is elevated triglycerides and reduced 
HDL cholesterol. This effect is amplified by obesity. 


¢ Hypothyroidism is a common cause of lipid abnormali- 
ties. The thyroid hormone affects the rate of many 
chemical processes in the body, including the clearing 
of fats from the blood. The consequence is usually an 
elevation of cholesterol. 


e Kidney disease affects the blood’s proteins and conse- 
quently the composition of the fat packages. It usually 
raises the LDLs. 
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e Liver disease, depending on its stage and severity, can 
raise or lower any of the blood fats. 


e Alcohol raises triglycerides. In moderate amounts (if 
they are very moderate) it raises HDLs and can be ben- 
eficial. 


e Cigarette smoking lowers HDL cholesterol, as does 
malnutrition and obesity. 


Certain medications elevate blood fat levels. Because 
some of these medications are used to treat heart disease, 
it has been necessary to reevaluate their usefulness: 


e Thiazides, water pills used to treat high blood pressure, 
can raise both cholesterol and triglycerides. 


e Beta-blockers, another class of medication used to treat 
high blood pressure, cortisone-like drugs, and estrogen 
can raise triglycerides. 


e Progesterone, the pregnancy hormone, raises choles- 
terol. 


Not all of these effects are necessarily bad, nor are 
they necessarily even significant. For instance, estrogen 
is clearly beneficial. Each effect must be considered in 
the overall goal of treatment. 


Causes and symptoms 


A combination of heredity and diet is responsible for 
the majority of fat disorders. It is not so much the choles- 
terol in the diet that is the problem, because that accounts 
for only 10% of the body’s store. It is the other fats in the 
diet that alter the way the body handles its cholesterol. 
There is a convincing relation between fats in the diet 
and the incidence of atherosclerosis. The guilty fats are 
mostly the animal fats, but palm and coconut oil are also 
harmful. These fats are called saturated fats for the chem- 
ical reason that most of their carbon atoms have as many 
hydrogen atoms attached as they can accommodate. 
More important than the kind of fat is the amount of fat. 
For many people, fat is half of their diet. A quarter to a 
fifth is a much healthier fraction, the rest of the diet 
being made up of complex carbohydrates and protein. 


This disease is silent for decades, until the first 
episode of heart disease or stroke. 


Diagnosis 


It would be easier if simple cholesterol and triglyc- 
eride tests were all it took to assess the risk of atheroscle- 
rosis. But the important information is which package 
the cholesterol is in—the LDLs or the HDLs. That takes 
a more elaborate testing process. To complicate matters 
further, the amount of fats in the blood varies greatly in 
relation to the last meal—how long ago it was and what 
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kind of food was eaten. A true estimate of the risk comes 
from several tests several weeks apart all done after at 
least twelve hours of fasting. 


Treatment 


Diet and lifestyle change are the primary focus for 
most cholesterol problems. It is a mistake to think that a 
pill will reverse the effects of a bad diet, obesity, smok- 
ing, excess alcohol, stress, and inactivity. Reducing the 
amount of fat in the diet by at least half is the most 
important move to make. Much of the food eaten to satis- 
fy a “sweet tooth” is higher in fat than in sugar. A switch 
away from saturated fats is the next step, but the rush to 
polyunsaturated fats was ill-conceived. These, and par- 
ticularly the hydrogenated fats in margarine, have prob- 
lems of their own. They raise the risk of cancer and are 
considered more dangerous than animal fat by many 
experts. Theory supports population studies that suggest 
monounsaturated olive oil may be the healthiest of all. 


There was a tremendous push at the end of the 20th 
century to use lipid-lowering medications. The most pop- 
ular and most expensive agents, the “statins,” hinder the 
body’s production of cholesterol and sometimes damage 
the liver as a side effect. Their full name is 3-hydroxy-3- 
methylglutaryl-coemzyme A (HMG-CoA) reductase 
inhibitors. Their generic names are cervistatin, fluvas- 
tatin, lovastatin, pravastatin, and simvastatin. Studies 
show that these do lower cholesterol. Only recently, 
though, has any evidence appeared that this affects health 
and longevity. Earlier studies showed, in fact, an increased 
death rate among users of the first class of lipid-altering 
agents—the fibric acid derivatives. The chain of events 
connecting raised HDL and lowered LDL cholesterol to 
longer, healthier lives is still to be forged. 


High-tech methods of rapidly reducing very high 
blood fat levels are performed for those rare disorders 
that require it. There are resins that bind cholesterol in 
the intestines. They taste awful, feel like glue and rou- 
tinely cause gas, bloating, and constipation. For acute 
cases, there is a filtering system that takes fats directly 
out of the blood. 


Niacin (nicotinic acid) lowers cholesterol very effec- 
tively and was the first medication proven to improve 
overall life expectancy. It can also be liver toxic, and the 
usual formulation causes a hot flash in many people. This 
can be overcome by taking a couple of aspirins half-an- 
hour before the niacin, or by taking a special preparation 
called “flush free,” “inositol-bound” or inositol hexani- 
cotinate. Omega-3 oil is a special kind found mostly in 
certain kinds of fish. It is beneficial in lowering choles- 
terol. An herbal alternative called gugulipid, Commipho- 
ra mukul, an extract of an Indian plant, is supposed to 
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work the same way as the expensive and liver toxic cho- 
lesterol-lowering medications. 


Alternative treatment 


To lower cholesterol, naturopathic medicine, tra- 
ditional Chinese medicine, and ayurvedic medicine 
may be considered. Some herbal therapies include 
gugulipid, alfalfa (Medicago sativa), Asian ginseng 
(Panax ginseng), and fenugreek (Trigonella foenum- 
graecum). Garlic (Allium sativum) and onions are also 
reported to have cholesterol-lowering effects. In naturo- 
pathic medicine, the liver is considered to be an organ 
that needs cleansing and rebalancing. The liver is often 
treated with a botanical formula that will act as a bitter to 
stimulate bile flow in the liver. Before initiating alterna- 
tive therapies, medical consultation is strongly advised. 


Prognosis 


The prognosis is good for Type 1 hyperlipoproteine- 
mia with treatment; without treatment, death may result. 
For Type 2 the prognosis is poor even with treatment. 
The prognosis for type 3 is good when the prescribed diet 
is strictly followed. For types 4 and 5 the prognosis is 
uncertain, due to the risk of developing premature coro- 
nary artery disease and pancreatitis, respectively. 


Prevention 


Genetic inheritance cannot be changed, but its effects 
may be modified with proper treatment. Family members 
of an individual with hyperlipoproteinemia should con- 
sider having their blood lipids assessed. The sooner any 
problems are identified, the better the chances of limiting 
or preventing the associated health risks. Anyone with a 
family history of disorders leading to hyperlipoproteine- 
mia also may benefit from genetic testing and counseling 
to assist them in making reproductive decisions. 
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Hypermagnesemia see Magnesium 
imbalance 


Hypermenorrhea see Dysfunctional uterine 
bleeding 


Hypermetropia see Hyperopia 


i Hypernatremia 


Definition 


The normal concentration of sodium in the blood 
plasma is 136—145 mM. Hypernatremia is defined as a 
serum sodium level over 145 mM. Severe hypernatremia, 
with serum sodium above 152 mM, can result in seizures 
and death. 


Description 


Sodium is an atom, or ion, that carries a single posi- 
tive charge. The sodium ion may be abbreviated as Na’ or 
as simply Na. Sodium can occur as a salt in a crystalline 
solid. Sodium chloride (NaCl), sodium phosphate 
(Na,HPO,) and sodium bicarbonate (NaHCO;) are com- 
monly occurring salts. These salts can be dissolved in 
water or in juices of various foods. Dissolving involves 
the complete separation of ions, such as sodium and 
chloride in common table salt (NaCl). 


About 40% of the body’s sodium is contained in 
bone. Approximately 2-5% occurs within organs and 
cells and the remaining 55% is in blood plasma and other 
extracellular fluids. The amount of sodium in blood plas- 
ma is typically 140 mM, a much higher amount than is 
found in intracellular sodium (about 5 mM). This asym- 
metric distribution of sodium ions is essential for human 
life. It makes possible proper nerve conduction, the pas- 
sage of various nutrients into cells, and the maintenance 
of blood pressure. 
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KEY TERMS 


Blood plasma and serum—Blood plasma, or plas- 
ma, is prepared by obtaining a sample of blood 
and removing the blood cells. The red blood cells 
and white blood cells are removed by spinning 
with a centrifuge. Chemicals are added to prevent 
the blood’s natural tendency clot. If these chemi- 
cals include sodium, then a false measurement of 
plasma sodium content will result. Serum is pre- 
pared by obtaining a blood sample, allowing for- 
mation of the blood clot, and removing the clot 
using a centrifuge. Both plasma and serum are 
light yellow in color. 


The body continually regulates its handling of sodi- 
um. When dietary sodium is too high or low, the 
intestines and kidneys respond to adjust concentrations 
to normal. During the course of a day, the intestines 
absorb dietary sodium while the kidneys excrete a nearly 
equal amount of sodium into the urine. If a low sodium 
diet is consumed, the intestines increase their efficiency 
of sodium absorption, and the kidneys reduce its release 
into urine. 


The concentration of sodium in the blood plasma 
depends on two things: the total amount of sodium and 
water in arteries, veins, and capillaries (the circulatory sys- 
tem). The body uses separate mechanisms to regulate sodi- 
um and water, but they work together to correct blood 
pressure when it is too high or too low. Too high a concen- 
tration of sodium, or hypernatremia, can be corrected 
either by decreasing sodium or by increasing body water. 
The existence of separate mechanisms that regulate sodi- 
um concentration account for the fact that there are numer- 
ous diseases that can cause hypernatremia, including dis- 
eases of the kidney, pituitary gland, and hypothalamus. 


Causes and symptoms 


Vasopressin, also called anti-diuretic hormone, is 
made by the hypothalamus and released by the pituitary 
gland into the bloodstream. There it travels to the kidney 
where it reduces the release of water into the urine. With 
less vasopressin production, the body fails to conserve 
water, and the result is a trend toward higher plasma 
sodium concentrations. Hypernatremia may occur in dia- 
betes insipidus, a disease that causes excessive urine 
production. (It is not the same disease as diabetes melli- 
tus, a disease resulting from impaired insulin produc- 
tion.) The defect involves either the failure of the hypo- 
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thalamus to make vasopressin or the failure of the kidney 
to respond to vasopressin. In either case, the kidney is 
able to conserve and regulate the body’s sodium levels, 
but is unable to conserve and retain the body’s water. 
Hypernatremia does not occur in diabetes insipidus if the 
patient is able to drink enough water to keep up with uri- 
nary loss, which may be as high as 10 liters per day. 


Hypernatremia may occur in unconscious (or 
comatose) patients due to the inability to drink water. Water 
is continually lost by evaporation from the lungs and in the 
urine. If the patient is not given water via infusion, the sodi- 
um concentration in the blood may increase and hyperna- 
tremia could develop. Hypernatremia can also occur in rare 
diseases in which the thirst impulse is impaired. 


Hypernatremia can also occur accidentally in the 
hospital when patients are infused with solutions con- 
taining sodium, such as sodium bicarbonate for the treat- 
ment of acidosis (acidic blood). It can also be accidental- 
ly induced with sodium chloride infusions, especially in 
elderly patients with impaired kidney function. 


Hypernatremia can cause neurological damage due to 
shrinkage of brain cells. Neurological symptoms include 
confusion, coma, paralysis of the lung muscles, and 
death. The severity of the symptoms is related to how 
rapidly the hypernatremia developed. Hypernatremia that 
comes on rapidly does not allow the cells of the brain time 
to adapt to their new high-sodium environment. Hyperna- 
tremia is especially dangerous for children and the elderly. 


Diagnosis 


Hypernatremia is diagnosed by acquiring a blood 
sample, preparing plasma, and using a sodium-sensitive 
electrode for measuring the concentration of sodium ions. 


Treatment 


Hypernatremia is treated with infusions of a solution 
of water containing 0.9% sodium chloride (0.9 grams 
NaCl/100 ml water), which is the normal concentration 
of sodium chloride in the blood plasma. The infusion is 
performed over many hours or days to prevent abrupt and 
dangerous changes in brain cell volume. In emergencies, 
such as when hypernatremia is causing neurological 
symptoms, infusions may be conducted with salt solu- 
tions containing 0.45% sodium chloride, which is half 
the normal physiologic level. 


Prognosis 


The prognosis for treating hypernatremia is excellent, 
except if neurological symptoms are severe or if overly 
rapid attempts are made to treat and reverse the condition. 
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Prevention 


Hypernatremia occurs only in unusual circum- 
stances that are not normally under a person’s control. 


Resources 


BOOKS 
Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


PERIODICALS 

Fried, L. F., and P. M. Palevsky. “Hyponatremia and hyperna- 
tremia.” Medical Clinics of North America 81 (1997): 
585-609. 

Frizzell, R. T., et al. “Hyponatremia and ultramarathon run- 
ning.” Journal of the American Medical Association 255 
(1986): 772-774. 


Tom Brody, PhD 


Hypernephroma see Kidney cancer 


f Hyperopia 


Definition 


Hyperopia (farsightedness) is the condition of the 
eye where incoming rays of light reach the retina before 
they converge into a focused image. 


Description 


When light goes through transparent but dense mate- 
rial like the materials of the eye’s lens system (the lens 
and cornea), its velocity decreases. If the surface of the 
dense material is not perpendicular to the incoming light, 
as is the case with the curved surfaces on lenses and 
corneas, the direction of the light changes. The greater 
the curvature of the lens system, the greater the change in 
the direction of the light. 


When parallel light rays from an object go through 
the lens system of the eye, they are bent so they con- 
verge at a point some distance behind the lens. With per- 
fect vision this point of convergence, where the light 
rays are focused, is on the retina. This happens when the 
cumulative curvature of the lens plus cornea and the dis- 
tance from the lens to the retina are just right for each 
other. The condition where the point of focus of parallel 
light rays from an object is behind the retina is called 
hyperopia. This condition exists when the combined 
curvature of the lens and cornea is insufficient (e.g., flat- 
ter than needed for the length of the eyeball). This con- 
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Cornea 


Normal eye 


Hyperopia (farsightedness) 


Hyperopia, or farsightedness, is a condition of the eye where 
incoming rays of light impinge on the retina before converg- 
ing into a focused image, resulting in difficulty seeing near- 
by objects clearly. (Illustration by Electronic Illustrators Group.) 


dition can be equivalently described by saying hyper- 
opia exists when the eyeball is too short for the curva- 
ture of its lens system. 


There is a connection between the focusing of the 
lens of the eye (accommodation) and convergence of the 
eyes (the two eyes turning in to point at a close object.) 
The best example is during reading. The lens accommo- 
dates to make the close-up material clear and the eyes 
turn in to look at the print and keep it single. Because of 
this connection between accommodation and conver- 
gence, if the lens needs to accommodate to focus for dis- 
tance (to bring the image back onto the retina) the eyes 
may appear to turn in even when looking at the distance. 
This can cause a condition known as accommodative 
esotropia in children. The eyes turn in and the cause is 
accommodation because of hyperopia. 
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Hyperopia 


KEY TERMS 


Cornea—The clear, dome-shaped outer covering 
of the front of the eye. It lies in front of the iris and 
pupil. 

Iris—The colored ring just behind the cornea and 
in front of the lens that controls the amount of 
light sent to the retina. 


Pupil—The black hole in the center of the iris. 
Light enters here on the way to the lens and retina. 


Refraction—Method of determining the optical 
status of the eyes. Lenses are placed before the 
patient’s eyes while reading from an eye chart. The 
result is the eyeglass or contact lens prescription. 


Retina—The inner, light-sensitive layer of the eye 
containing rods and cones; transforms the image it 
receives into electrical messages sent to the brain 
via the optic nerve. 


Causes and symptoms 


Babies are generally born slightly hyperopic. This 
tends to decrease with age. There is normal variation in 
eyeball length and curvature of the lens and cornea. Some 
combinations of these variables give rise to eyes where the 
cornea is too flat for the distance between the cornea and 
the retina. If the hyperopia is not too severe the lens may 
be able to accommodate and bring the image back onto the 
retina. This would result in clear distance vision, but the 
constant focusing might result in headaches or eyestrain. If 
the lens cannot accommodate for the full amount of the 
hyperopia the distance image would be blurry. 


If the eyes are focusing for distance and now the per- 
son is looking at a near object, the eyes need to accom- 
modate further. This may result in blurry near objects or 
headaches during near work. 


Depending upon the amount of hyperopia, symp- 
toms can range from none to clear distance vision but 
blurry near vision, to blurry distance and near vision. 
Headaches and eyestrain may also occur, particularly 
when doing near tasks. An eye turned in (esotropia) may 
be a result of hyperopia, particularly in children. Howev- 
er, because a turned eye may be a result of more serious 
causes it is very important to have it checked out. 


Diagnosis 
Because it is possible to have good visual acuity 


with some degree of hyperopia it is important to relax 
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accommodation before the eye exam. This is done with 
the use of eyedrops and is called a cycloplegic exam or 
cycloplegic refraction. The drops relax the accommoda- 
tion (thus making reading blurry until the drops wear 
off). Patients will usually be asked to have someone drive 
them home because of the blurriness. The doctor can 
then determine the patient’s visual status with a hand- 
held instrument called a retinoscope and/or have the 
patient read from an eye chart while placing different 
lenses in front of the patient’s eyes. Refractive error is 
measured in units called diopters (D). 


Treatment 


The usual treatment for hyperopia is corrective lens- 
es (spectacles or contact lenses). 


Different surgical methods to correct hyperopia are 
under investigation. One approach is to implant correc- 
tive contact lenses behind the patient’s iris. The first 
experimental implantable contact lenses were implant- 
ed in 1997. Another approach is to surgically increase 
the curvature of the eye’s existing cornea or lens. 
Although there have been many reports of success 
using different kinds of lasers to increase corneal curva- 
ture, as of 1998 there are still problems with stability 
and predictability. The introduction of light-activated 
biologic tissue glue in 1997 holds promise for improve- 
ments in those areas. 


Prognosis 


The prognosis for fully corrected vision is excellent 
for patients with low to moderate amounts of hyperopia. 
Patients with very high hyperopia (+10.00D or more) 
may not achieve full correction. Moreover, surgery to 
correct hyperopia will probably be perfected and 
approved in the near future. 


Hyperopia increases the chances of chronic glauco- 
ma, but vision loss from glaucoma is preventable. 


Prevention 


Hyperopia is usually present at birth, and there is no 
known way to prevent it. 


Resources 


BOOKS 
Newell, Frank W. Ophthalmology: Principles and Concepts. 
8th ed. St. Louis: Mosby, 1996. 


ORGANIZATIONS 

American Academy of Ophthalmology. 655 Beach Street, PO 
Box 7424, San Francisco, CA 94120-7424. <http://www. 
eyenet.org>. 
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American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 
aoanet.org>. 


OTHER 
Edmiston, Dave. “Hyperopia.” Lasikpatient.org. <http://www. 
lasikpatient.org>. 


Lorraine Lica, PhD 


i Hyperparathyroidism 


Definition 


Parathyroid glands are four pea-sized glands located 
just behind the thyroid gland in the front of the neck. The 
function of parathyroid glands is to produce a hormone 
called parathyroid hormone (parathormone), which helps 
regulate calcium and phosphorous in the body. Hyper- 
parathyroidism is the overproduction of this hormone. 


Description 


Thyroid glands and parathyroid glands, despite their 
similar name and proximity, are entirely separate, and 
each produces hormones with different functions. Hyper- 
parathyroidism may be primary or secondary. It most 
often occurs in those over age 30, and most commonly in 
patients 50 to 60 years old. It rarely occurs in children or 
the elderly. Women are affected by the disease up to three 
times more often than men. It is estimated that 28 of 
every 100,000 people in the United States will develop 
hyperparathyroidism each year. 


Normally, parathyroid glands produce the parathor- 
mone as calcium levels drop and lower to meet the 
demands of a growing skeleton, pregnancy, or lactation. 
However, when one or more parathyroid glands malfunc- 
tions, it can lead to overproduction of the hormone and 
elevated calcium level in the blood. Therefore, a common 
result of hyperparathyroidism is hypercalcemia, or an 
abnormally high level of calcium in the blood. Primary 
hyperparathyroidism occurs as a malfunction of one of 
the glands, usually as a result of a benign tumor, called 
adenoma. Secondary hyperparathyroidism occurs as the 
result of a metabolic abnormality outside the parathyroid 
glands, which causes a resistance to the function of the 
parathyroid hormones. Primary hyperparathyroidism is 
one of the most common endocrine disorders, led only by 
diabetes and hyperthyroidism. 


Causes and symptoms 


Often, there are no obvious symptoms or suspicion 
of hyperparathyroidism, and it is first diagnosed when a 
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patient is discovered to be hypercalcemic during a rou- 
tine blood chemistry profile. Patients may believe they 
have felt fine, but realize improvements in sleep, irritabil- 
ity, and memory following treatment. When symptoms 
are present, they may include development of gastric 
ulcers or pancreatitis because high calcium levels can 
cause inflammation and pain in the linings of the stom- 
ach and pancreas. 


Most of the symptoms of hyperparathyroidism are 
those present as a result of hypercalcemia, such as kidney 
stones, osteoporosis, or bone degradation resulting from 
the bones giving up calcium. Muscle weakness, central 
nervous system disturbances such as depression, psy- 
chomotor and personality disturbances, and rarely, even 
coma can occur. Patients may also experience heartburn, 
nausea, constipation, or abdominal pain. In secondary 
hyperparathyroidism, patients may show signs of calcium 
imbalance such as deformities of the long bones. Symp- 
toms of the underlying disease may also be present. 


Most commonly, hyperparathyroidism occurs as the 
result of a single adenoma, or benign tumor, in one of the 
parathyroid glands. About 90% of all cases of hyper- 
parathyroidism are caused by an adenoma. The tumors are 
seldom cancerous. They will grow to a much larger size 
than the parathyroid glands, often to the size of a walnut. 
Genetic disorders or multiple endocrine tumors can also 
cause a parathyroid gland to enlarge and oversecrete hor- 
mone. In 10% or fewer of patients with primary hyper- 
parathyroidism, there is enlargement of all four parathyroid 
glands. This condition is called parathyroid hyperplasia. 


Diagnosis 


Diagnosis of hyperparathyroidism is most often 
made when a blood test (radioimmunoassay) reveals 
high levels of parathyroid hormone and calcium. A blood 
test that specifically measures the amount of parathyroid 
hormone has made diagnosis simpler. X ray examina- 
tions may be performed to look for areas of diffuse bone 
demineralization, bone cysts, outer bone absorption and 
erosion of the long bones of the fingers and toes. Hyper- 
calcemia is mild or intermittent in some patients, but is 
an excellent indicator of primary hyperparathyroidism. 
Dual energy x ray absorptiometry (DEXA or DXA), a 
tool used to diagnose and measure osteoporosis, is used 
to show reduction in bone mass for primary hyper- 
parathryroidism patients. Once a diagnosis of hyper- 
parathyroidism is reached, the physician will probably 
order further tests to evaluate complications. For exam- 
ple, abdominal radiographs might reveal kidney stones. 


For secondary hyperparathyroidism, normal or 
slightly decreased calcium levels in the blood and vari- 
able phosphorous levels may be visible. Patient history 
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Hyperpigmentation 


KEY TERMS 


Demineralization—A loss or decrease of minerals 
in the bones. 


Endocrine—Glands and hormone secretions in 
the body circulation. 


Phosphorous—Referring to a chemical element 
occurring in all living cells. 


of familial kidney disease or convulsive disorders may 
suggest a diagnosis of secondary hyperparathyroidism. 
Other tests may reveal a disease or disorder, which is 
causing the secondary hyperparathyroidism. 


Treatment 


Hyperparathyroidism cases will usually be referred 
to an endocrinologist, a physician specializing in hor- 
monal problems, or a nephrologist, who specializes in 
kidney and mineral disorders. 


Patients with mild cases of hyperparathyroidism 
may not need immediate treatment if they have only 
slight elevations in blood calcium level and normal kid- 
neys and bones. These patients should be regularly 
checked, probably as often as every six months, by phys- 
ical examination and measurement of kidney function 
and calcium levels. A bone densitometry measurement 
should be performed every one or two years. After sever- 
al years with no worsened symptoms, the length of time 
between exams may be increased. 


Patients with more advanced hyperparathyroidism 
will usually have all or half of the affected parathyroid 
gland or glands surgically removed. This surgery is rela- 
tively safe and effective. The primary risks are those 
associated with general anesthesia. There are some 
instances when the surgery can be performed with the 
patient under regional, or cervical block, anesthesia. 
Often studies such as ultrasonography prior to surgery 
help pinpoint the affected areas. 


Alternative treatment 


Forcing fluids and reducing intake of calcium-rich 
foods can help decrease calcium levels prior to surgery or 
if surgery is not necessary. 


Prognosis 
Removal of the enlarged parathyroid gland or glands 


cures the disease 95% of the time and relief of bone pain 
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may occur in as few as three days. In up to 5% of patients 
undergoing surgery, chronically low calcium levels may 
result, and these patients will require calcium supple- 
ment or vitamin D treatment. Damage to the kidneys as a 
result of hyperparathyroidism is often irreversible. Prog- 
nosis is generally good, however complications of hyper- 
parathyroidism such as osteoporosis, bone fractures, 
kidney stones, peptic ulcers, pancreatitis, and nervous 
system difficulties may worsen prognosis. 


Prevention 


Secondary hyperparathyroidism may be prevented 
by early treatment of the disease causing it. Early recog- 
nition and treatment of hyperparathyroidism may prevent 
hypercalcemia. Since the cause of primary hyperparathy- 
roidism, or the adenoma which causes parathyroid en- 
largement, is largely unknown, there are not prescribed 
prevention methods. 


Resources 


PERIODICALS 
Allerheiligen, David A., et al. “Hyperparathyroidism.” Ameri- 
can Family Physician 58 (15 Apr.1998): 1795-1803. 


ORGANIZATIONS 

Osteoporosis and Related Bone Diseases-National Resource 
Center. 1150 17th S. NW, Ste. 500, Washington, DC 
20036. (800) 624-2663. 

The Paget Foundation. 200 Varick St., Ste. 1004. New York, 
NY 10014-4810. (800)23-PAGET. 


OTHER 
“Endocrine Disorder and Endocrine Surgery.” Endocrine Web 
Page. <http://www.endocrineweb.com>. 


Teresa Norris 


Í Hyperpigmentation 


Definition 


Hyperpigmentation is the increase in the natural 
color of the skin. 


Description 


Melanin, a brown pigment manufactured by cer- 
tain cells in the skin called melanocytes, is responsible 
for skin color. Melanin production is stimulated by a 
pituitary hormone called melanocyte stimulating hor- 
mone (MSH). Other pigments appear in the skin much 
less often. 
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Causes and symptoms 


Darkened spots on the skin come in several varieties. 
The most ominous is malignant melanoma, a very 
aggressive cancer that begins as an innocent mole. The 
majority of moles (nevus), however, are and remain 
benign (harmless). The average person has several 
dozen, and certain people with a hereditary excess may 
have hundreds. Freckles, age spots, and cafe au lait spots, 
known as ephelides, are always flat and not as dark. Cafe 
au lait spots are seen mostly in people with another 
hereditary disorder called neurofibromatosis. “Port 
wine stains” are congenital dark red blotches on the skin. 
Other common dark colorations on the skin are called 
keratosis and consist of locally overgrown layers of skin 
that are dark primarily because there is more tissue than 
normal. A few of these turn into skin cancers of a much 
less dangerous kind than melanoma. 


Darkened regions of the skin occur as a result of 
abnormal tanning when the skin is sensitive to sun- 
light. Several diseases and many drugs can cause pho- 
tosensitivity. Among the common drugs responsible 
for this uncommon reaction are birth control pills, 
antibiotics (sulfonamides and tetracyclines), diuret- 
ics, nonsteroidal anti-inflammatory drugs (NSAID), 
pain relievers, and some psychoactive medications. 
Some of the same drugs may also cause patches of dis- 
colored skin known as localized drug reactions and 
representing an allergy to that drug. Sunlight darkens 
an abnormal chemical in the skin of patients with por- 
phyria cutanea tarda. Several endocrine diseases, some 
cancers, and several drugs abnormally stimulate 
melanocytes, usually through an overproduction of 
MSH. Arsenic poisoning and Addison’s disease are 
among these causes. A condition known as acanthosis 
nigricans is a velvety darkening of skin in folded areas 
(arm pits, groin, and neck) that can signal a cancer or 
hormone imbalance. 


Of particular note is a condition called melasma 
(dark pigmentation of the skin), caused by the female 
hormone estrogen. Normal in pregnancy, this brownish 
discoloration of the face can also happen with birth con- 
trol pills that contain estrogen. 


Overall darkening of the skin may be due to pig- 
mented chemicals in the skin. Silver, gold, and iron each 
have a characteristic color when visible in the skin. Sev- 
eral drugs and body chemicals, like bilirubin, can end up 
as deposits in the skin and discolor it. 


There are a number of other rare entities that color 
the skin, each in its own peculiar way. Among these are 
strange syndromes that seem to be birth defects and vit- 
amin and nutritional deficiencies. 
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KEY TERMS 


Addison’s disease—A degenerative disease that is 
characterized by weight loss, low blood pressure, 
extreme weakness, and dark brown pigmentation 
of the skin. 

Dermatologist—A physician specializing in the 
study of skin conditions and diseases 


Diuretic—A cause of increased urine flow. 


Keratosis—A skin disease characterized by an over- 
growth of skin, which usually appears discolored. 


Lesion—Any localized abnormality. 
Melasma—Dark pigmentation of the skin. 


Neurofibromatosis—Otherwise known as von 
Recklinghausen’s disease, consists of pigmented 
skin spots and numerous soft tumors all over the 
body. 


Nevus—Birthmark or mole. 


NSAID—Nonsteroidal anti-inflammatory drugs— 
aspirin, ibuprofen, naproxen, and many others. 


Porphyria cutanea tarda—An inherited disease 
that results in the overproduction of porphyrins. 


Syndrome—Common features of a disease or fea- 
tures that appear together often enough to suggest 
they may represent a single, as yet unknown, dis- 
ease entity. 


Diagnosis 


The pattern of discoloration is immediately visible 
to the trained dermatologist, a physician specializing in 
skin diseases, and may be all that is required to name and 
characterize the discoloration. Many of these pigment 
changes are signs of internal disease that must be identi- 
fied. Pigmentation changes may also be caused by med- 
ication, and the drug responsible for the reaction must be 
identified and removed. 


Treatment 


Skin sensitive to sunlight must be protected by 
shade or sunscreens with an SPF of 15 or greater. Skin 
cancers must be, and unsightly benign lesions may be, 
surgically removed. Laser surgery is an effective 
removal technique for many localized lesions. Because 
it spreads so rapidly, melanoma should be immediately 
removed, as well as some of the surrounding tissue to 
prevent regrowth. 
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Hypersensitivity 


Prevention 


Sunlight is the leading cause of dark spots on the 
skin, so shade and sunscreens are necessary preventive 
strategies, especially in people who burn easily. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 

Bolognia, Jean L., and Irwin M. Braverman. “Skin Manifesta- 
tions of Internal Disease.” In Harrison’s Principles of 
Internal Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 

Mosher, David B. “Disorders of Pigmentation.” In Dermatol- 
ogy in General Medicine, ed. Thomas B. Fitzpatrick, et al. 
New York: McGraw-Hill, 1993. 


PERIODICALS 

Bernstein L. J., et al. “The Short- and Long-term Side Effects 
of Carbon Dioxide Laser Resurfacing.” Dermatologic 
Surgery 23 (July 1997): 519-525. 

Fitzpatrick, R. E., et al. “Pulsed Carbon Dioxide Laser Resur- 
facing of Photo-aged Facial Skin.” Archives of Dermatol- 
ogy 132 (Apr. 1996): 395-402. 

Rubin, M. G. “A Peeler’s Thoughts on Skin Improvement with 
Chemical Peels and Laser Resurfacing.” Clinics in Plastic 
Surgery 24 (Apr. 1997): 407-409. 

Waldorf, H. A., A. N. Kauvar, and R. G. Geronemus. “Skin 
Resurfacing of Fine to Deep Rhytides using a Char-free 
Carbon Dioxide Laser in 47 Patients.” Dermatologic 
Surgery 21 (Nov. 1995): 940-946. 


J. Ricker Polsdorfer, MD 


Hyperprolactation see Galactorrhea 


i Hypersensitivity 


pneumonitis 
Definition 


Hypersensitivity pneumonitis refers to an inflamma- 
tion of the lungs caused by repeated breathing in of a for- 
eign substance, such an organic dust, a fungus, or a mold. 
The body’s immune system reacts to these substances, 
called antigens, by forming antibodies, molecules that 
attack the invading antigen and try to destroy it. The 
combination of antigen and antibody produces acute 
inflammation, or pneumonitis (a hypersensitivity reac- 
tion), which later can develop into chronic lung disease 
that impairs the lungs’ ability to take oxygen from the air 
and eliminate carbon dioxide. 
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Description 


Hypersensitivity pneumonitis (HP) is sometimes 
called “allergic alveolitis.” “Allergic” refers to the anti- 
gen-antibody reaction, and “alveolitis” means an inflam- 
mation of the tiny air sacs in the lungs where oxygen and 
CO, are exchanged, the alveoli. It also is known as 
“extrinsic” allergic alveolitis, meaning that the antigen 
that sets up the allergic reaction (also called an allergen) 
comes from the outside. Most of the antigens that cause 
this disease come from plant or animal proteins or 
microorganisms, and many of those affected are exposed 
either at work or in the course of some hobby or other 
activity. The first known type of HP, farmer’s lung, is 
caused by antigens from tiny microorganisms living on 
moldy hay. An example of disease connected with a 
hobby is pigeon breeder’s lung, caused by inhaling pro- 
tein material from bird droppings or feathers. After a 
time, very little of the allergenic material is needed to set 
off a reaction in the lungs. 


Roughly one in every 10,000 persons develops some 
form of HP. A mysterious aspect of this condition is that, 
even though many persons may be exposed to a particular 
antigen, only a small number of them will develop the 
disease. Genetic differences may determine who becomes 
ill; this remains unclear. Probably between 5% and 15% 
of all persons who are regularly exposed to organic mate- 
rials develop HP. Most of those who do get it do not 
smoke (smoking may create the type of cells that take up 
antigens and neutralize them). The amount of antigen is 
an important factor in whether HP will develop and what 
form it will take. Sudden heavy exposure can produce 
symptoms in a matter of hours, whereas mild but frequent 
exposures tend to produce a long-lasting, “smoldering” 
illness. HP may be more likely to develop in persons 
exposed to polluted air or industrial fumes. 


Typical changes occur in the lungs of persons with 
HP. In the acute stage, large numbers of inflammatory 
cells are found throughout the lungs and the air sacs may 
be filled by a thick fluid mixed with these cells. In the 
subacute stage, disease extends into the small breathing 
tubes, or bronchioles, and the inflammatory cells collect 
into tiny granules called granulomas. Finally, in the 
chronic stage of HP, the previously inflamed parts of the 
lungs become scarred and unable to function, as in pul- 
monary fibrosis. 


Causes and symptoms 


A number of different types of HP are known, since a 
wide range of allergens may produce an allergic reaction 
in the lungs. Many of them produce similar symptoms 
and abnormal physical findings, but some have their own 
typical features. Some of the more common forms are: 
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e Farmer’s lung. Can affect any farmer who works with 
wet hay or other moldy dust. Small farmers who have 
to directly thresh and handle their hay are most at risk, 
as are those living in cold and humid areas where damp 
weather is common. 


Pigeon breeder’s lung. Also called “bird fancier’s lung,” 
it is second to farmer’s lung as the best known type of 
HP. A substance has been found in pigeon droppings 
that may cause the allergic reaction, but there may be 
more than one such substance. Besides pigeons, the dis- 
order may follow exposure to ducks, geese, pheasants, 
and even canaries. Parakeets produce an especially 
severe form of disease. Most patients are middle-aged 
women, who usually care for birds either at home or on 
bird breeding farms. 


e Bagassosis. Caused by bagasse, a substance produced 
when juice is extracted from sugar cane and is used in 
making paper and explosives. A fungus is probably 
responsible. Young and middle-aged men who work in 
the sugar industry are at risk. 


e Byssinosis. A similar condition affecting workers who 
inhale dust from cotton, flax, or hemp. 


e Humidifier lung. An acute form of HP caused by inhal- 
ing actinomycyetes, the same organisms that cause 
farmer’s lung, which grow in contaminated humidifier 
vents, air conditioners, heating systems, and even saunas. 


e Other antigens. HP has been seen in persons working 
with detergents, silicone, mushrooms, cheese, wood 
dust, maple bark, coffee, and furs. 


In the acute stage, patients with HP begin coughing, 
develop fever, and note tightness in the chest as well as 
extreme tiredness and aching, four to eight hours after 
the most recent exposure. Most patients are well aware of 
the connection between their work (or an activity) and 
their symptoms. After a time, patients may have trouble 
breathing. They also may lose their appetite, lose weight, 
and generally feel ill. Finally, in the chronic stage, the 
patient will have increasing trouble breathing and may 
sometimes wheeze. With advanced disease, the skin may 
appear bluish (because too little oxygen is getting into 
the blood). When the physician listens to the patient’s 
chest with a stethoscope, there may be crackling sounds 
or loud wheezing. In the late stages, club-shaped finger- 
tips are a sign that the patient has not been getting 
enough oxygen for an extended period of time. 


Diagnosis 


No single test can make a definite diagnosis of HP. 
The key is to relate some specific exposure or activity to 
episodes of symptoms. The chest x ray may be normal 
in the acute stage, but later may show a hazy appearance 
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that looks like “ground glass.” There may be linear or 
rounded shadows in the central parts of the lungs. Studies 
of lung function in the acute stage typically show abnor- 
mally small lung volume. The ability to breathe at a fast 
rate is impaired. Blood from an artery typically has a low 
level of oxygen. Later, when the lungs have begun to 
scar, the airways (breathing tubes) are obstructed and the 
rate of air flow is reduced. 


Some experts believe that skin testing can help diag- 
nose HP and show which particular antigen is causing 
the symptoms. Small amounts of several suspect antigens 
are injected just beneath the surface of the skin, usually 
on the arm or back, and the reactions compared to that 
caused by injecting a harmless salt solution. Another 
diagnostic test is to place a thin tube into the airways, 
inject a small amount of fluid, and draw it back up (bron- 
choalveolar lavage). A very large number of cells called 
lymphocytes is typical of HP, and mast cells, which are 
part of the immune system, may also be seen. Rarely, a 
tissue sample (biopsy) of lung tissue may be taken 
through a tube placed in the airways and examined under 
a microscope. Finally, a patient may be “challenged” by 
actually inhaling a particular antigen in the form of an 
aerosol and noting whether lung function suddenly 
becomes worse. This test is usually not necessary. 


Treatment 


Treatment of HP requires identifying the offending 
antigen and avoiding further exposure. Although it may 
sometimes be necessary for a patient to find a totally differ- 
ent type of work, often it is possible to simply perform dif- 
ferent duties or switch to a work site where exposure is 
minimal. In some cases, (like pigeon breeder’s lung), wear- 
ing a mask can prevent exposure. If acute symptoms are 
severe, the patient may be treated with a steroid hormone 
for two to six weeks. This often suppresses the inflammato- 
ry response and allows the lungs a chance to recover. In the 
chronic stage, steroid treatment can delay further damage 
to the lungs and help preserve their function. 


Prognosis 


In general, most of the symptoms of HP disappear 
when the patient is no longer exposed to the causative 
allergen. The actual chances of complete recovery 
depend in part on what form of HP is present. Older 
patients and those exposed repeatedly for long periods 
after initially developing symptoms tend to have a poorer 
long-term outlook. The worst outcome is that long 
repeated episodes of exposure will cause chronic lung 
inflammation, scar the lungs, and permanently make then 
unable to properly provide oxygen to the blood. Rarely, a 
patient will become permanently disabled. 
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Hypersplenism 


KEY TERMS 


Allergen—An outside substance, such as dust or a 
mold, that, when inhaled, sets off an allregic 
(hypersensitivity) reaction in the lungs. 


Fibrosis—A result of long-standing inflammatory 
disease in which normal tissue is replaced by scar 
tissue that is functionally useless. 


Granuloma—A collection of inflammatory cells 
forming a microscopic lesion, many of which are 
scattered throughout the lung tissue in patients 
who have had numerous acute episodes of HP. 


Hypersensitivity—After the body’s immune system 
attacks an outside invader (such as organic dust or a 
fungus) many times, exposure to even a tiny amount 
of this allergen can provoke a strong inflammatory 
response. 


Pneumonitis—Inflammation of the lung tissues. 


Steroid—A natural body substance that may be 
given orally or by injection, and serves to dampen 
or even halt inflammation anywhere in the body, 
including the lungs. 


Prevention 


It is often not possible to prevent initial episodes of 
HP, because there is no way of predicting which individ- 
uals (such as farmers) will have an allergic reaction to a 
particular allergen. Once the connection is made between 
a type of exposure and definite hypersensitivity symp- 
toms, prevention of further episodes is simple as long as 
further exposure can be avoided. 


Exactly how to avoid exposure depends on a per- 
son’s work or activities and what he or she is reacting to. 
People with farmer’s lung can dry hay thoroughly before 
storing it. For pigeon breeder’s lung (and many other 
types of HP), a mask can be worn. In many industrial set- 
tings, it is possible to take precautions that will limit the 
amount of allergen that workers will inhale. If it is not 
possible to avoid exposure altogether, exposure can be 
timed and strictly minimized. 


Resources 


BOOKS 

Smolley, Lawrence A., and Debra F. Bryse. Breathe Right 
Now: A Comprehensive Guide to Understanding and 
Treating the Most Common Breathing Disorders. New 
York: W. W. Norton & Co., 1998. 
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ORGANIZATIONS 

American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 

Asthma and Allergy Foundation of America. 1233 20th Street, 
NW, Suite 402, Washington, DC 20036. (800) 727-8462. 
<http://www.aafa.org>. 


OTHER 
“Pulmonary Medicine.” Healthweb Page. 12 Jan. 1998 <http:// 
healthweb.org/browse.cfm?subjectid=8 1>. 


David A. Cramer, MD 


Hypersomnia see Sleep disorders 


f Hypersplenism 


Definition 


Hypersplenism is a type of disorder which causes 
the spleen to rapidly and prematurely destroy blood cells. 


Description 


The spleen is located in the upper left area of the 
abdomen. One of this organ’s major functions is to remove 
blood cells from the body’s bloodstream. In hyper- 
splenism, its normal function accelerates, and it begins to 
automatically remove cells that may still be normal in 
function. Sometimes, the spleen will temporarily hold 
onto up to 90% of the body’s platelets and 45% of the red 
blood cells. Hypersplenism may occur as a primary dis- 
ease, leading to other complications, or as a secondary dis- 
ease, resulting from an underlying disease or disorder. 
Hypersplenism is sometimes referred to as enlarged spleen 
(splenomegaly). An enlarged spleen is one of the symp- 
toms of hypersplenism. What differentiates hypersplenism 
is its premature destruction of blood cells. 


Causes and symptoms 


Hypersplenism may be caused by a variety of disor- 
ders. Sometimes, it is brought on by a problem within the 
spleen itself and is referred to as primary hypersplenism. 
Secondary hypersplenism results from another disease 
such as chronic malaria, rheumatoid arthritis, tuber- 
culosis, or polycythemia vera, a blood disorder. Spleen 
disorders in general are almost always secondary in 
nature. Hypersplenism may also be caused by tumors. 


Symptoms of hypersplenism include easy bruising, 
easy contracting of bacterial diseases, fever, weakness, 
heart palpitations, and ulcerations of the mouth, legs 
and feet. Individuals may also bleed unexpectedly and 
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heavily from the nose or other mucous membranes, and 
from the gastrointestinal or urinary tracts. Most patients 
will develop an enlarged spleen, anemia, leukopenia, or 
abnormally low white blood cell counts, or thrombocy- 
topenia, a deficiency of circulating platelets in the blood. 
Other symptoms may be present that reflect the underly- 
ing disease that has caused hypersplenism. 


An enlarged spleen can be caused by a variety of 
diseases, including hemolytic anemia, liver cirrhosis, 
leukemia, malignant lymphoma and other infections and 
inflammatory diseases. Splenomegaly occurs in about 
10% of systemic lupus erythematosus patients. Some- 
times, it is caused by recent viral infection, such as 
mononucleosis. An enlarged spleen may cause pain in 
the upper left side of the abdomen and a premature feel- 
ing of fullness at meals. 


Diagnosis 

Diagnosis of hypersplenism begins with review of 
symptoms and patient history, and careful feeling (palpa- 
tion) of the spleen. Sometimes, a physician can feel an 
enlarged spleen. X-ray studies, such as ultrasound and com- 
puted tomography scan (CT scan), may help diagnose an 
enlarged spleen and possible underlying causes, such as 
tumors. Blood tests indicate decreases in white blood cells, 
red blood cells, or platelets. Another test measures red blood 
cells in the liver and spleen after injection of a radioactive 
substance, and indicates areas where the spleen is holding 
on to large numbers of red cells or is destroying them. 


Enlarged spleens are diagnosed using a combination 
of patient history, physical examination, including palpa- 
tion of the spleen, if possible, and diagnostic tests. A histo- 
ry of fever and systemic symptoms may be present 
because of infection, malaria, or an inflammatory disorder. 
A complete blood count is taken to check counts of young 
red blood cells. Liver function tests, CT scans, and ultra- 
sound exams can also help to detect an enlarged spleen. 


Treatment 


In secondary hypersplenism, the underlying disease 
must be treated to prevent further sequestration or 
destruction of blood cells, and possible spleen enlarge- 
ment. Those therapies will be tried prior to removal of 
the spleen (splenectomy), which is avoided if possible. 
In severe cases, the spleen must be removed. Splenecto- 
my will correct the effects of low blood cell concentra- 
tions in the blood. 


Prognosis 
Prognosis depends on the underlying cause and pro- 


gression of the disease. Left untreated, spleen enlargement 
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KEY TERMS 


Cirrhosis—Hardening of an organ, usually the 
liver. Cirrhosis of the liver is a progressive disease 
which leads to destruction of liver cells, interfer- 
ence with blood flow in the liver, and interference 
with the function of the liver. 


Palpitations—Throbbing or pulsation. Heart palpi- 
tations usually infer an irregular or rapid rhythm. 


Polycythemia vera—A chronic disorder character- 
ized by increased red blood cell mass and other 
malfunctions of the blood system. It most com- 
monly occurs in males of Jewish ancestry between 
the ages of 40 and 60. 


Systemic—Relating to a system, or especially the 
entire system. 


Systemic lupus erythematosus—A connective tis- 
sue disease that results in fever, weakness, fatigue, 
joint pain and arthritis. 


Ulcerations—Breaks in skin or mucous mem- 
branes that are often accompanied by loss of tis- 
sue on the surface. 


can lead to serious complications. Hypersplenism can also 
lead to complications due to decreased blood cell counts. 


Prevention 


Some of the underlying causes of hypersplenism or 
enlarged spleen can be prevented, such as certain forms 
of anemia and cirrhosis of the liver due to alcohol. In 
other cases, the hypersplenism may not be preventable, 
as it is a complication to an underlying disorder. 


Resources 


BOOKS 
Current Diagnosis. Vol. 9. Ed. Rex B. Conn, et al. Philadel- 
phia: W. B. Saunders Co., 1997. 


ORGANIZATIONS 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. <http://www.liverfoundation. 
org>. 

The American Society of Hematology. 1200 19th Street NW, 
Suite 300, Washington, DC 20036-2422. (202) 857-1118. 
<http://www.hematology.org>. 

National Heart, Lung and Blood Institute. PO Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 


Teresa Norris 
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Hypertension 


i Hypertension 


Definition 


Hypertension is high blood pressure. Blood pressure 
is the force of blood pushing against the walls of arteries 
as it flows through them. Arteries are the blood vessels 
that carry oxygenated blood from the heart to the body’s 
tissues. 


Description 


As blood flows through arteries it pushes against the 
inside of the artery walls. The more pressure the blood 
exerts on the artery walls, the higher the blood pressure 
will be. The size of small arteries also affects the blood 
pressure. When the muscular walls of arteries are 
relaxed, or dilated, the pressure of the blood flowing 
through them is lower than when the artery walls narrow, 
or constrict. 


Blood pressure is highest when the heart beats to 
push blood out into the arteries. When the heart relaxes 
to fill with blood again, the pressure is at its lowest point. 
Blood pressure when the heart beats is called systolic 
pressure. Blood pressure when the heart is at rest is 
called diastolic pressure. When blood pressure is mea- 
sured, the systolic pressure is stated first and the diastolic 
pressure second. Blood pressure is measured in millime- 
ters of mercury (mm Hg). For example, if a person’s sys- 
tolic pressure is 120 and diastolic pressure is 80, it is 
written as 120/80 mm Hg. The American Heart Associa- 
tion considers blood pressure less than 140 over 90 nor- 
mal for adults. 


Hypertension is a major health problem, especially 
because it has no symptoms. Many people have hyper- 
tension without knowing it. In the United States, about 
50 million people age six and older have high blood pres- 
sure. Hypertension is more common in men than women 
and in people over the age of 65 than in younger persons. 
More than half of all Americans over the age of 65 have 
hypertension. It is also more common in African-Ameri- 
cans than in white Americans. 


Hypertension is serious because people with the 
condition have a higher risk for heart disease and other 
medical problems than people with normal blood pres- 
sure. Serious complications can be avoided by getting 
regular blood pressure checks and treating hypertension 
as soon as it is diagnosed. 


If left untreated, hypertension can lead to the follow- 
ing medical conditions: 


e arteriosclerosis, also called atherosclerosis 


e heart attack 
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e stroke 
e enlarged heart 
e kidney damage 


Arteriosclerosis is hardening of the arteries. The 
walls of arteries have a layer of muscle and elastic tissue 
that makes them flexible and able to dilate and constrict 
as blood flows through them. High blood pressure can 
make the artery walls thicken and harden. When artery 
walls thicken, the inside of the blood vessel narrows. 
Cholesterol and fats are more likely to build up on the 
walls of damaged arteries, making them even narrower. 
Blood clots can also get trapped in narrowed arteries, 
blocking the flow of blood. 


Arteries narrowed by arteriosclerosis may not deliv- 
er enough blood to organs and other tissues. Reduced or 
blocked blood flow to the heart can cause a heart attack. 
If an artery to the brain is blocked, a stroke can result. 


Hypertension makes the heart work harder to pump 
blood through the body. The extra workload can make 
the heart muscle thicken and stretch. When the heart 
becomes too enlarged it cannot pump enough blood. If 
the hypertension is not treated, the heart may fail. 


The kidneys remove the body’s wastes from the 
blood. If hypertension thickens the arteries to the kidneys, 
less waste can be filtered from the blood. As the condition 
worsens, the kidneys fail and wastes build up in the blood. 
Dialysis or a kidney transplant are needed when the kid- 
neys fail. About 25% of people who receive kidney dial- 
ysis have kidney failure caused by hypertension. 


Causes and symptoms 


Many different actions or situations can normally 
raise blood pressure. Physical activity can temporarily 
raise blood pressure. Stressful situations can make blood 
pressure go up. When the stress goes away, blood pressure 
usually returns to normal. These temporary increases in 
blood pressure are not considered hypertension. A diagno- 
sis of hypertension is made only when a person has multi- 
ple high blood pressure readings over a period of time. 


The cause of hypertension is not known in 90 to 95 
percent of the people who have it. Hypertension without a 
known cause is called primary or essential hypertension. 


When a person has hypertension caused by another 
medical condition, it is called secondary hypertension. 
Secondary hypertension can be caused by a number of 
different illnesses. Many people with kidney disorders 
have secondary hypertension. The kidneys regulate the 
balance of salt and water in the body. If the kidneys can- 
not rid the body of excess salt and water, blood pressure 
goes up. Kidney infections, a narrowing of the arteries 
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that carry blood to the kidneys, called renal artery 
stenosis, and other kidney disorders can disturb the salt 
and water balance. 


Cushing’s syndrome and tumors of the pituitary 
and adrenal glands often increase levels of the adrenal 
gland hormones cortisol, adrenalin, and aldosterone, 
which can cause hypertension. Other conditions that can 
cause hypertension are blood vessel diseases, thyroid 
gland disorders, some prescribed drugs, alcoholism, and 
pregnancy. 


Even though the cause of most hypertension is not 
known, some people have risk factors that give them a 
greater chance of getting hypertension. Many of these 
risk factors can be changed to lower the chance of devel- 
oping hypertension or as part of a treatment program to 
lower blood pressure. 


Risk factors for hypertension include: 
e age over 60 
e male sex 
* race 
e heredity 
e salt sensitivity 
* obesity 
e inactive lifestyle 
e heavy alcohol consumption 
e use of oral contraceptives 


Some risk factors for getting hypertension can be 
changed, while others cannot. Age, male sex, and race 
are risk factors that a person can’t do anything about. 
Some people inherit a tendency to get hypertension. Peo- 
ple with family members who have hypertension are 
more likely to develop it than those whose relatives are 
not hypertensive. A person with these risk factors can 
avoid or eliminate the other risk factors to lower their 
chance of developing hypertension. 


Diagnosis 


Because hypertension doesn’t cause symptoms, it is 
important to have blood pressure checked regularly. Blood 
pressure is measured with an instrument called a sphyg- 
momanometer. A cloth-covered rubber cuff is wrapped 
around the upper arm and inflated. When the cuff is inflat- 
ed, an artery in the arm is squeezed to momentarily stop 
the flow of blood. Then, the air is let out of the cuff while a 
stethoscope placed over the artery is used to detect the 
sound of the blood spurting back through the artery. This 
first sound is the systolic pressure, the pressure when the 
heart beats. The last sound heard as the rest of the air is 
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The effects of hypertension on the heart and kidney. Hyper- 

tension has caused renal atrophy and scarring, and left ven- 
tricular hypertrophy in the sectioned heart (at right). (Photo- 

graph by Dr. E. Walker, Photo Researchers, Inc. Reproduced by 

permission.) 


released is the diastolic pressure, the pressure between 
heart beats. Both sounds are recorded on the mercury 
gauge on the sphygmomanometer. 


Normal blood pressure is defined by a range of val- 
ues. Blood pressure lower than 140/90 mm Hg is consid- 
ered normal. A blood pressure around 120/80 mm Hg is 
considered the best level to avoid heart disease. A num- 
ber of factors such as pain, stress or anxiety can cause a 
temporary increase in blood pressure. For this reason, 
hypertension is not diagnosed on one high blood pressure 
reading. If a blood pressure reading is 140/90 or higher 
for the first time, the physician will have the person 
return for another blood pressure check. Diagnosis of 
hypertension usually is made based on two or more read- 
ings after the first visit. 


Systolic hypertension of the elderly is common and 
is diagnosed when the diastolic pressure is normal or 
low, but the systolic is elevated, e.g.170/70 mm Hg. This 
condition usually co-exists with hardening of the arteries 
(atherosclerosis). 


Blood pressure measurements are classified in 
stages, according to severity: 


e normal blood pressure: less than 130/85 mm Hg 

e high normal: 130—139/85-89 mm Hg 

e mild hypertension: 140—159/90-99 mm Hg 

e moderate hypertension: 160—179/100-109 mm Hg 
e severe hypertension: 180—209/110—119 

* very severe hypertension: 210/120 or higher 


A typical physical examination to evaluate hyper- 
tension includes: 


e medical and family history 
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Hypertension 


e physical examination 


e ophthalmoscopy: Examination of the blood vessels in 
the eye 


e chest x ray 
e electrocardiograph (ECG) 
* blood and urine tests 


The medical and family history help the physician 
determine if the patient has any conditions or disorders 
that might contribute to or cause the hypertension. A 
family history of hypertension might suggest a genetic 
predisposition for hypertension. 


The physical exam may include several blood pres- 
sure readings at different times and in different positions. 
The physician uses a stethoscope to listen to sounds 
made by the heart and blood flowing through the arteries. 
The pulse, reflexes, and height and weight are checked 
and recorded. Internal organs are palpated, or felt, to 
determine if they are enlarged. 


Because hypertension can cause damage to the 
blood vessels in the eyes, the eyes may be checked with a 
instrument called an ophthalmoscope. The physician will 
look for thickening, narrowing, or hemorrhages in the 
blood vessels. 


A chest x ray can detect an enlarged heart, other vas- 
cular (heart) abnormalities, or lung disease. 


An electrocardiogram (ECG) measures the electrical 
activity of the heart. It can detect if the heart muscle is 
enlarged and if there is damage to the heart muscle from 
blocked arteries. 


Urine and blood tests may be done to evaluate health 
and to detect the presence of disorders that might cause 
hypertension. 


Treatment 


There is no cure for primary hypertension, but blood 
pressure can almost always be lowered with the correct 
treatment. The goal of treatment is to lower blood pres- 
sure to levels that will prevent heart disease and other 
complications of hypertension. In secondary hyperten- 
sion, the disease that is responsible for the hypertension 
is treated in addition to the hypertension itself. Success- 
ful treatment of the underlying disorder may cure the 
secondary hypertension. 


Treatment to lower blood pressure usually includes 
changes in diet, getting regular exercise, and taking anti- 
hypertensive medications. Patients with mild or moder- 
ate hypertension who don’t have damage to the heart or 
kidneys may first be treated with lifestyle changes. 


Lifestyle changes that may reduce blood pressure by 
about 5 to 10 mm Hg include: 
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e reducing salt intake 

e reducing fat intake 

e losing weight 

e getting regular exercise 

* quitting smoking 

e reducing alcohol consumption 
* managing stress 


Patients whose blood pressure remains higher than 
139/90 will most likely be advised to take antihyperten- 
sive medication. Numerous drugs have been developed 
to treat hypertension. The choice of medication will 
depend on the stage of hypertension, side effects, other 
medical conditions the patient may have, and other medi- 
cines the patient is taking. 


Patients with mild or moderate hypertension are ini- 
tially treated with monotherapy, a single antihypertensive 
medicine. If treatment with a single medicine fails to 
lower blood pressure enough, a different medicine may 
be tried or another medicine may be added to the first. 
Patients with more severe hypertension may initially be 
given a combination of medicines to control their hyper- 
tension. Combining antihypertensive medicines with dif- 
ferent types of action often controls blood pressure with 
smaller doses of each drug than would be needed for 
monotherapy. 


Antihypertensive medicines fall into several classes 
of drugs: 


e diuretics 
e beta-blockers 
e calcium channel blockers 


* angiotensin converting enzyme inhibitors (ACE inhibi- 
tors) 


e alpha-blockers 

e alpha-beta blockers 

e vasodilators 

e peripheral acting adrenergic antagonists 
* centrally acting agonists 


Diuretics help the kidneys eliminate excess salt and 
water from the body’s tissues and the blood. This helps 
reduce the swelling caused by fluid buildup in the tis- 
sues. The reduction of fluid dilates the walls of arteries 
and lowers blood pressure. 


Beta-blockers lower blood pressure by acting on the 
nervous system to slow the heart rate and reduce the 
force of the heart’s contraction. They are used with cau- 
tion in patients with heart failure, asthma, diabetes, or 
circulation problems in the hands and feet. 
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Calcium channel blockers block the entry of calcium 
into muscle cells in artery walls. Muscle cells need calci- 
um to constrict, so reducing their calcium keeps them 
more relaxed and lowers blood pressure. 


ACE inhibitors block the production of substances 
that constrict blood vessels. They also help reduce the 
build-up of water and salt in the tissues. They are often 
given to patients with heart failure, kidney disease, or dia- 
betes. ACE inhibitors may be used together with diuretics. 


Alpha-blockers act on the nervous system to dilate 
arteries and reduce the force of the heart’s contractions. 


Alpha-beta blockers combine the actions of alpha 
and beta blockers. 


Vasodilators act directly on arteries to relax their 
walls so blood can move more easily through them. They 
lower blood pressure rapidly and are injected in hyper- 
tensive emergencies when patients have dangerously 
high blood pressure. 


Peripheral acting adrenergic antagonists act on the 
nervous system to relax arteries and reduce the force of the 
heart’s contractions. They usually are prescribed together 
with a diuretic. Peripheral acting adrenergic antagonists 
can cause slowed mental function and lethargy. 


Centrally acting agonists also act on the nervous sys- 
tem to relax arteries and slow the heart rate. They are 
usually used with other antihypertensive medicines. 


Prognosis 


There is no cure for hypertension. However, it can 
be well controlled with the proper treatment. Therapy 
with a combination of lifestyle changes and antihyper- 
tensive medicines usually can keep blood pressure at lev- 
els that will not cause damage to the heart or other 
organs. The key to avoiding serious complications of 
hypertension is to detect and treat it before damage 
occurs. Because antihypertensive medicines control 
blood pressure, but do not cure it, patients must continue 
taking the medications to maintain reduced blood pres- 
sure levels and avoid complications. 


Prevention 


Prevention of hypertension centers on avoiding or 
eliminating known risk factors. Even persons at risk 
because of age, race, or sex or those who have an inherited 
risk can lower their chance of developing hypertension. 


The risk of developing hypertension can be reduced 
by making the same changes recommended for treating 
hypertension: 


e reducing salt intake 
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KEY TERMS 


Arteries—Blood vessels that carry blood to organs 
and other tissues of the body. 


Arteriosclerosis—Hardening and thickening of 
artery walls. 


Cushing’s syndrome—A disorder in which too 
much of the adrenal hormone, cortisol, is pro- 
duced; it may be caused by a pituitary or adrenal 
gland tumor. 


Diastolic blood pressure—Blood pressure when 
the heart is resting between beats. 


Hypertension—High blood pressure. 


Renal artery stenosis—Disorder in which the 
arteries that supply blood to the kidneys constrict. 


Sphygmomanometer—An_ instrument used to 
measure blood pressure. 


Systolic blood pressure—Blood pressure when the 
heart contracts (beats). 


Vasodilator—Any drug that relaxes blood vessel 
walls. 


Ventricle—One of the two lower chambers of the 
heart. 


e reducing fat intake 

e losing weight 

* getting regular exercise 

* quitting smoking 

e reducing alcohol consumption 
* managing stress 


Resources 


BOOKS 

Bellenir, Karen, and Peter D. Dresser, eds. Cardiovascular Dis- 
eases and Disorders Sourcebook. Detroit: Omnigraphics, 
1995. 

Texas Heart Institute. Heart Owner’s Handbook. New York: 
John Wiley and Sons, 1996. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Heart, Lung and Blood Institute. PO Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 

Texas Heart Institute. Heart Information Service. PO Box 20345, 
Houston, TX 77225-0345. <http://www.tmc.edu/thi>. 


Toni Rizzo 
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Hyperthyroidism 


Hyperthermia see Fever 


i Hyperthyroidism 


Definition 


Hyperthyroidism is the overproduction of thyroid 
hormones by an overactive thyroid. 


Description 


Located in the front of the neck, the thyroid gland 
produces the hormones thyroxine (T,) and triiodothyro- 
nine (T;) that regulate the body’s metabolic rate by help- 
ing to form protein ribonucleic acid (RNA) and increas- 
ing oxygen absorption in every cell. In turn, the produc- 
tion of these hormones are controlled by thyroid-stimu- 
lating hormone (TSH) that is produced by the pituitary 
gland. When production of the thyroid hormones increas- 
es despite the level of TSH being produced, hyperthy- 
roidism occurs. The excessive amount of thyroid hor- 
mones in the blood increases the body’s metabolism, cre- 
ating both mental and physical symptoms. 


The term hyperthyroidism covers any disease which 
results in overabundance of thyroid hormone. Other 
names for hyperthyroidism, or specific diseases within 
the category, include Graves’ disease, diffuse toxic goi- 
ter, Basedow’s disease, Parry’s disease, and thyrotoxico- 
sis. The disease is 10 times more common in women 
than in men, and the annual incidence of hyperthy- 
roidism in the United States is about one per 1,000 
women. Although it occurs at all ages, hyperthyroidism 
is most likely to occur after the age of 15. There is a form 
of hyperthyroidism called Neonatal Grave’s disease, 
which occurs in infants born of mothers with Graves’ dis- 
ease. Occult hyperthyroidism may occur in patients over 
65 and is characterized by a distinct lack of typical symp- 
toms. Diffuse toxic goiter occurs in as many as 80% of 
patients with hyperthyroidism. 


Causes and symptoms 


Hyperthyroidism is often associated with the body’s 
production of autoantibodies in the blood which cause 
the thyroid to grow and secrete excess thyroid hormone. 
This condition, as well as other forms of hyperthy- 
roidism, may be inherited. Regardless of the cause, 
hyperthyroidism produces the same symptoms, including 
weight loss with increased appetite, shortness of breath 
and fatigue, intolerance to heat, heart palpitations, 
increased frequency of bowel movements, weak muscles, 
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tremors, anxiety, and difficulty sleeping. Women may 
also notice decreased menstrual flow and irregular men- 
strual cycles. 


Patients with Graves’ disease often have a goiter 
(visible enlargement of the thyroid gland), although as 
many as 10% do not. These patients may also have 
bulging eyes. Thyroid storm, a serious form of hyperthy- 
roidism, may show up as sudden and acute symptoms, 
some of which mimic typical hyperthyroidism, as well as 
the addition of fever, substantial weakness, extreme rest- 
lessness, confusion, emotional swings or psychosis, and 
perhaps even coma. 


Diagnosis 


Physicians will look for physical signs and symptoms 
indicated by patient history. On inspection, the physician 
may note symptoms such as a goiter or eye bulging. Other 
symptoms or family history may be clues to a diagnosis of 
hyperthyroidism. An elevated body temperature (basal 
body temperature) above 98.6°F (37°C) may be an indica- 
tion of a heightened metabolic rate (basal metabolic rate) 
and hyperthyroidism. A simple blood test can be performed 
to determine the amount of thyroid hormone in the 
patient’s blood. The diagnosis is usually straightforward 
with this combination of clinical history, physical exami- 
nation, and routine blood hormone tests. Radioimmunoas- 
say, or a test to show concentrations of thyroid hormones 
with the use of a radioisotope mixed with fluid samples, 
helps confirm the diagnosis. A thyroid scan is a nuclear 
medicine procedure involving injection of a radioisotope 
dye which will tag the thyroid and help produce a clear 
image of inflammation or involvement of the entire thy- 
roid. Other tests can determine thyroid function and thy- 
roid-stimulating hormone levels. Ultrasonography, com- 
puted tomography scans (CT scan), and magnetic reso- 
nance imaging (MRI) may provide visual confirmation of 
a diagnosis or help to determine the extent of involvement. 


Treatment 


Treatment will depend on the specific disease and 
individual circumstances such as age, severity of disease, 
and other conditions affecting a patient’s health. 


Antithyroid drugs 


Antithyroid drugs are often administered to help the 
patient’s body cease overproduction of thyroid hor- 
mones. This medication may work for young adults, 
pregnant women, and others. Women who are pregnant 
should be treated with the lowest dose required to main- 
tain thyroid function in order to minimize the risk of 
hypothyroidism in the infant. 
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A symptom of hyperthyroidism is the enlargement of the 
thyroid gland. (Photograph by Lester V. Bergman, Corbis 
Images. Reproduced by permission.) 


Radioactive iodine 


Radioactive iodine is often prescribed to damage 
cells that make thyroid hormone. The cells need iodine to 
make the hormone, so they will absorb any iodine found 
in the body. The patient may take an iodine capsule daily 
for several weeks, resulting in the eventual shrinkage of 
the thyroid in size, reduced hormone production and a 
return to normal blood levels. Some patients may receive 
a single larger oral dose of radioactive iodine to treat the 
disease more quickly. This should only be done for 
patients who are not of reproductive age or are not plan- 
ning to have children, since a large amount can concen- 
trate in the reproductive organs (gonads). 


Surgery 


Some patients may undergo surgery to treat hyperthy- 
roidism. Most commonly, patients treated with thyroidec- 
tomy, in the form of partial or total removal of the thyroid, 
suffer from large goiter and have suffered relapses, even 
after repeated attempts to address the disease through drug 
therapy. Some patients may be candidates for surgery 
because they were not good candidates for iodine therapy, 
or refused iodine administration. Patients receiving thy- 
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KEY TERMS 


Goiter—Chronic enlargement of the thyroid gland. 


Gonads—Organs that produce sex cells—the 
ovaries and testes. 


Palpitations—Rapid and forceful heartbeat. 


Radioisotope—A chemical tagged with radioac- 
tive compounds that is injected during a nuclear 
medicine procedure to highlight organ or tissue. 


Thyroidectomy—Removal of the thyroid gland. 


roidectomy or iodine therapy must be carefully monitored 
for years to watch for signs of hypothyroidism, or insuffi- 
cient production of thyroid hormones, which can occur as 
a complication of thyroid production suppression. 


Alternative treatment 


Consumption of foods such as broccoli, brussel 
sprouts, cabbage, cauliflower, kale, rutabagas, spinach, 
turnips, peaches, and pears can help naturally suppress 
thyroid hormone production. Caffeinated drinks and dairy 
products should be avoided. Under the supervision of a 
trained physician, high dosages of certain vitamin/miner- 
al combinations can help alleviate hyperthyroidism. 


Prognosis 


Hyperthyroidism is generally treatable and carries a 
good prognosis. Most patients lead normal lives with 
proper treatment. Thyroid storm, however, can be life- 
threatening and can lead to heart, liver, or kidney failure. 


Prevention 


There are no known prevention methods for hyper- 
thyroidism, since its causes are either inherited or not 
completely understood. The best prevention tactic is 
knowledge of family history and close attention to symp- 
toms and signs of the disease. Careful attention to pre- 
scribed therapy can prevent complications of the disease. 


Resources 


BOOKS 

The Burton Goldberg Group. Alternative Medicine. Puyallup, 
WA: Future Medicine Publishing Inc., 1994. 

PERIODICALS 


Lazarus, John H. “Hyperthyroidism.” The Lancet 340 (1 Feb. 
1997): 339-342. 
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Hypertrophic cardiomyopathy 


ORGANIZATIONS 

The Thyroid Foundation of America. 350 Ruth Sleeper Hall - 
RSL 350, Parkman St., Boston, MA. 02114. (800) 832- 
8321. <http://www.clark.net/pub/tfa>. 


OTHER 
“Endocrine Disorder and Endocrine Surgery.” Endocrine Web 
Page. <http://www.endocrineweb.com>. 


Teresa Norris 


i Hypertrophic 
cardiomyopathy 
Definition 


Cardiomyopathy is an ongoing disease process that 
damages the muscle wall of the lower chambers of the 
heart. Hypertrophic cardiomyopathy is a form of car- 
diomyopathy in which the walls of the heart’s chambers 
thicken abnormally. Other names for hypertrophic car- 
diomyopathy are idiopathic hypertrophic subaortic 
stenosis and asymmetrical septal hypertrophy. 


Description 


Hypertrophic cardiomyopathy usually appears in 
young people, often in athletes. For this reason it is 
sometimes called athletic heart muscle disease. However, 
people of any age can develop hypertrophic cardiomy- 
opathy. Often there are no symptoms of hypertrophic car- 
diomyopathy. Sudden death can occur, caused by a heart 
arrhythmia. The American Heart Association reports that 
36% of young athletes who die suddenly have probable 
or definite hypertrophic cardiomyopathy. 


Hypertrophic cardiomyopathy is the result of abnor- 
mal growth of the heart muscle cells. The wall between 
the heart’s chambers (the septum) may become so thick- 
ened that it blocks the flow of blood through the lower 
left chamber (left ventricle). The thickened wall may 
push on the heart valve between the two left heart cham- 
bers (mitral valve), making it leaky. The thickened mus- 
cle walls also prevent the heart from stretching as much 
as it should to fill with blood. 


Causes and symptoms 


The cause of hypertrophic cardiomyopathy is not 
known. In about one-half of cases, the disease is inherit- 
ed. An abnormal gene has been identified in these 
patients. In cases that are not hereditary, a gene that was 
normal at birth may later become abnormal. 
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Often people with hypertrophic cardiomyopathy 
have no symptoms. Unfortunately, the first sign of the 
condition may be sudden death caused by an abnormal 
heart rhythm. When symptoms do appear, they include 
shortness of breath on exertion, dizziness, fainting, 
fatigue, and chest pain. 


Diagnosis 


The diagnosis is based on the patient’s symptoms (if 
any), a complete physical examination, and tests that 
detect abnormalities of the heart chambers. Usually, 
there is an abnormal heart murmur that worsens with the 
Valsalva maneuver. The electrocardiogram (ECG), 
which provides a record of electrical changes in the heart 
muscle during the heartbeat, also is typically abnormal. 


Sometimes, a routine chest x ray may show that the 
heart is enlarged. Echocardiography, a procedure that 
produces images of the heart’s structure, is usually done. 
These images can show if the heart wall is thickened and 
if there are any abnormalities of the heart valves. 


Treatment 


Treatment of hypertrophic cardiomyopathy usually 
consists of taking medicines and restricting strenuous 
exercise. Drugs called beta blockers and calcium chan- 
nel blockers are usually prescribed. Beta blockers 
reduce the force of the heart’s contractions. Calcium 
channel blockers can help improve the flexibility of the 
heart muscle walls, allowing them to stretch more. 
Antiarrhythmic drugs may also be given to prevent 
abnormal heart rhythms. 


Patients with hypertrophic cardiomyopathy are also 
told to avoid strenuous exercise to reduce the risk of 
passing out or sudden death. 


In some cases, if the medications do not help relieve 
symptoms, surgery may help. In an operation called 
myotomy-myectomy a piece of the septum is removed to 
improve blood flow through the heart chamber. 


Some patients have pacemakers and/or defibrilla- 
tors implanted to help control the heart rate and rhythm. 
Pacemakers and defibrillators provide electrical impulses 
to the heart, which can return the heart beat to a normal 
rhythm. 


If these treatment methods fail and a patient devel- 
ops heart failure, a heart transplant may be necessary. 


Prognosis 


Some people with hypertrophic cardiomyopathy 
may not have obstructed blood flow and may never expe- 
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This illustration shows hypertrophic muscle in the heart. The 
abnormally thick wall of muscle prevents the chambers from 
stretching to fill up with blood, making the heart less effi- 
cient. The extra tissue may also push on the heart valve (cen- 
ter), causing it to leak. (I/lustration by Bryson Biomedical Illustra- 
tions, Custom Medical Stock Photo. Reproduced by permission.) 


rience symptoms. Others may only experience mild 
symptoms. With treatment, symptoms may improve. In 
some patients, the disease may progress to heart failure. 


Prevention 


While hypertrophic cardiomyopathy cannot be pre- 
vented, precautionary measures may prevent sudden 
deaths. Anyone planning to take part in a program of 
strenuous competitive exercise should have a checkup by 
a physician first. A physical examination before athletic 
participation can usually, but not always, detect condi- 
tions like hypertrophic cardiomyopathy. Anyone who 
experiences symptoms of shortness of breath, tiredness, 
or fainting with exercise should see a physician. 


Resources 


BOOKS 

Bellenir, Karen, and Peter D. Dresser, eds. Cardiovascular Dis- 
eases and Disorders Sourcebook. Detroit: Omnigraphics, 
1995. 
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KEY TERMS 


Arrhythmias—Abnormal heartbeat. 


Calcium channel blocker—A drug that relaxes 
blood vessels and lowers blood pressure. 


Mitral valve—tThe heart valve that controls blood 
flow between the heart's left upper chamber (atri- 
um) and left lower chamber (ventricle). 


Septum—The muscular wall dividing the left and 
right heart chambers. 


Ventricles—The two lower chambers of the heart. 


Texas Heart Institute. Heart Owner’s Handbook. New York: 
John Wiley and Sons, 1996. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Heart, Lung and Blood Institute. PO Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 

Texas Heart Institute. Heart Information Service. PO Box 20345, 
Houston, TX 77225-0345. <http://www.tmc.edu/thi>. 


Toni Rizzo 


Hypervitaminosis see Vitamin toxicity 


Į Hyphema 


Definition 


A hyphema is an accumulation of blood in the front 
(anterior) chamber of the eye. It is usually caused by 
blunt eye trauma. 


Description 


The anterior chamber (AC) is located behind the 
front of the eye. The AC is filled with a fluid called aque- 
ous humor. This fluid helps form a cushion for the eye 
and provides an important route for nutrient and waste 
transport. Contusive forces from high velocity projectiles 
(approximately 34% of emergency room cases) such as a 
rock, crab apples, ice balls, badminton birds, and bungee 
cords can tear local blood vessels in the eye. Blunt 
impact from a basketball or racketball accounts for about 
62% of cases. Tearing a small blood vessel can cause 
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Hypnotherapy 


KEY TERMS 


Microhyphema—Small bleed in the anterior 
chamber of the eye. 


Ophthalmologist—A physician with specialized 
training in the medical and surgical treatment of 
eye diseases. 


Optic Nerve—A cranial nerve that carries visual 
impulses to the brain for processing 


seepage of blood into a visible layer portion of the AC, 
causing the affected person to have red eye. 


Causes and symptoms 


Hyphema is caused by blunt, projectile, or explosion 
(about 4% of cases) injuries. These injuries cause a local 
blood vessel in the eye to tear, filling the front portion of 
the AC with blood. The initial complaint is a dramatic 
decrease in vision that eventually gets better as blood 
seeps towards the back of the eye. Patients will have 
extreme pain, an increase in intraocular pressure (the 
pressure inside the eye), and nausea. Patients usually will 
show a red eye and a recent history of trauma. Patients are 
vulnerable to more bleeding three to five days post injury. 


Diagnosis 

All persons with hyphema must be examined by an 
ophthalmologist (a physician who specializes in the med- 
ical and surgical care of the eye). Usually the clinician will 
use an ophthalmoscope to visualize the internal structures 
and damage. In some cases there may be small microscop- 
ic bleeds that may form clots (microhyphema) and require 
specialized instrumentation (a slit lamp) for visualization. 


Treatment 


Bloodthinners, such as aspirin and nonsteroidal anti- 
inflammatory drugs, should be avoided. In most cases the 
affected person can be medically managed on an outpa- 
tient basis. The eye should be shielded, but not patched. 
The patient should be placed at bed rest with the head ele- 
vated 45°. This position allows blood to leave the AC 
allowing for better vision. Several studies suggest admin- 
istering medications (aminocaproic acid) that stabilize clot 
formation, reducing the possibility of increased bleeding. 


Prognosis 


The outcome depends on the severity of the trauma. 
Most cases progress well with conservative treatment. 
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Some cases may develop an increase in the pressure 
within the eye (glaucoma). If this develops the hyphema 
must be surgically removed by an ophthalmologist. In 
patients who have a preexisting blood disorder, surgical 
evacuation should be considered to prevent damage to 
the optic nerve (the nerve that transmits impulses for pro- 
cessing in the brain). 


Prevention 


The American Academy of Ophthalmology recom- 
mends special eyewear made of polycarbonate lenses 
when at risk of eye injury. This type of lens has sufficient 
impact resistance. 


Resources 


BOOKS 

Behrman, Richard E., et al, eds. Nelson Textbook of Pediatrics. 
16th ed. W. B. Saunders Company, 2000. 

Rosen, Peter. Emergency Medicine: Concepts and Clinical 
Practice. 4th ed. Mosby- Year Book, Inc., 1998. 

Yanoff, Myron, et al, eds. Ophthalmology. Mosby International 
Ltd., 1999. 


ORGANIZATION 
American Academy of Ophthalmology. 2001. <http://www. 
aao.org>. 


Laith Farid Gulli, M.D. 


Hypnosis see Hypnotherapy 


I Hypnotherapy 


Definition 


Hypnotherapy is the treatment of a variety of health 
conditions by hypnotism or by inducing prolonged sleep. 


Pioneers in this field, such as James Braid and James 
Esdaile discovered that hypnosis could be used to suc- 
cessfully anesthetize patients for surgeries. James Braid 
accidentally discovered that one of his patients began to 
enter a hypnotic state while staring at a fixed light as he 
waited for his eye examination to begin. Since mes- 
merism had fallen out of favor, Braid coined the term 
hypnotism, which is derived from the Greek word for 
sleep. Braid also used the techniques of monotony, 
rhythm, and imitation to assist in inducing a hypnotic 
state. As of 2000, these techniques are still in use. 


Around 1900, there were very few preoperative 
anesthetic drugs available. Patients were naturally appre- 
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hensive when facing surgery. One out of four hundred 
patients would die, not from the surgical procedure, but 
from the anesthesia. Dr. Henry Munro was one of the 
first physicians to use hypnotherapy to alleviate patient 
fears about having surgery. He would get his patients into 
a hypnotic state and discuss their fears with them, telling 
them they would feel a lot better following surgery. Ether 
was the most common anesthetic at that time, and Dr. 
Munro found that he was able to perform surgery using 
only about 10% of the usual amount of ether. 


Purpose 


Hypnotherapy is used in a number of fields includ- 
ing psychotherapy, surgery, dentistry, research, and med- 
icine. Hypnotherapy is commonly used as an alternative 
treatment for a wide range of health conditions, includ- 
ing weight control, pain management, and smoking 
cessation. It is also used to control pain in a variety of 
conditions such as headache, facial neuralgia, arthritis, 
burns, musculoskeletal disorders, childbirth, and many 
more. Hypnotherapy is being used in place of anesthesia, 
particularly in patients who prove to be allergic to anes- 
thetic drugs, for surgeries such as hysterectomies, cesare- 
an sections, certain cardiovascular procedures, thy- 
roidectomy, and others. Dentistry is using hypnotherapy 
with success on patients who are allergic to all types of 
novocaine drugs. Hypnotherapy is also useful in helping 
patients overcome phobias. 


Hypnotherapy is used for nonmedical patients as well 
as those who wish to overcome bad habits. Hypnotherapy 
has been shown to help those who suffer from performance 
anxiety, such as in sports, and speaking in public. In acade- 
mic applications, it has also been shown to help with learn- 
ing, participating in the classroom, concentrating, studying, 
focusing attention span, improving memory, and helping 
remove mental blocks about particular subjects. 


In more general areas, hypnotherapy has been found 
to be beneficial for problems such as motivation, pro- 
crastination, decision making, personal achievement and 
development, job performance, buried or repressed mem- 
ories, relaxation, and stress management. 


Description 

Origins 

Hypnotherapy is thought to date back to the healing 
practices of ancient Greece and Egypt. Many religions such 


as Judaism, Christianity, Islam, and others have attributed 
trance-like behavior to spiritual or divine possession. 


Austrian physician, Franz Mesmer (1734-1815), is 
credited with being the first person to scientifically 
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investigate the idea of hypnotherapy, in 1779, to treat a 
variety of health conditions. Mesmer studied medicine at 
the University of Vienna and received his medical degree 
in 1766. Mesmer is believed to have been the first doctor 
to understand the relationship of psychological trauma to 
illness. He induced a trance-like state, which became 
known as mesmerism, in his patients to successfully treat 
nervous disorders. These techniques became the founda- 
tion for modern-day hypnotherapy. 


Mesmer’s original interest was in the effect of celes- 
tial bodies on human lives. He later became interested in 
the effects of magnetism, and found that magnets could 
have tremendous healing effects on the human body. 
Mesmer believed that the human body contained a mag- 
netic fluid that promoted health and well being. It was 
thought that any blockage to the normal flow of this 
magnetic fluid would result in illness, and that the use of 
the mesmerism technique could restore the normal flow. 


Mesmer performed his technique by passing his 
hands up and down the patient’s body. The technique 
was supposed to transmit magnetic fluid from his hands 
to the bodies of his patients. During this time period, 
there was no clear delineation between health conditions 
that were physical or psychological in nature. Although 
Mesmer did not realize it at that time, his treatments 
were most effective for those conditions that were pri- 
marily psychosomatic. 


Mesmer’s technique appeared to be quite successful 
in the treatment of his patients, but he was the subject of 
scorn and ridicule from the medical profession. Because 
of all the controversy surrounding mesmerism, and 
because Mesmer’s personality was quite eccentric, a 
commission was convened to investigate his techniques 
and procedures. A very distinguished panel of investiga- 
tors included Benjamin Franklin, the French chemist 
Antoine-Laurent Lavoisier, and physician Jacques Guil- 
lotin. The commission acknowledged that patients did 
seem to obtain noticeable relief from their conditions, but 
the whole idea was dismissed as being medical quackery. 


It took more than two hundred years for hypnothera- 
py to become incorporated into medical treatment. In 
1955, the British Medical Association approved the use 
of hypnotherapy as a valid medical treatment, with the 
American Medical Association (AMA) giving its 
approval in 1958. 


Hypnotherapy involves achieving a psychological 
state of awareness that is different from the ordinary state 
of consciousness. While in a hypnotic state, a variety of 
phenomena can occur. These phenomena include alter- 
ations in memory, heightened susceptibility to sugges- 
tion, paralysis, sweating, and blushing. All of these 
changes can be produced or removed in the hypnotic 
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Hypnotherapy 


state. Many studies have shown that roughly 90% of the 
population is capable of being hypnotized. 


This state of awareness can be achieved by relaxing 
the body, focusing on breathing, and shifting attention 
away from the external environment. In this state, the 
patient has a heightened receptivity to suggestion. The 
usual procedure for inducing a hypnotic trance in another 
person is by direct command repeated in a soothing, 
monotonous tone of voice. 


Preparations 


Ideally, the following conditions should be present 
to successfully achieve a state of hypnosis: 


e willingness to be hypnotized 


* rapport between the patient or client and the hypnother- 
apist 


e a comfortable environment that is conducive to relax- 
ation 


Precautions 


Hypnotherapy can have negative outcomes. When 
used as entertainment, people have been hypnotized to 
say or do things that would normally embarrass them. 
There have been instances where people already danger- 
ously close to psychological breakdown have been 
pushed into an emotional crisis during what was sup- 
posed to be a harmless demonstration of hypnosis. A 
statement from the World Hypnosis Organization 
(WHO) warns against performing hypnosis on patients 
suffering from psychosis, organic psychiatric conditions, 
or antisocial personality disorders. Because there are 
no standard licensing requirements, in the wrong hands, 
there is a risk that the hypnotist will have difficulty in 
controlling or ending a hypnotic state that has been 
induced in the patient. 


There is a commonly held belief that a person can- 
not be coerced into doing things that they would not nor- 
mally do while under hypnosis. The hynotherapist should 
take care however, not to give suggestions during hypno- 
sis that are contrary to the patient’s moral code. 


Many religions do not condone the practice of hyp- 
notherapy. Leaders of the Jehovah’s Witnesses and Chris- 
tian Science religions oppose the use of hypnotherapy 
and advise their members to avoid it completely, whether 
for entertainment or therapy. The Church of Jesus Christ 
of Latter-Day Saints approves it for medical purposes, 
but cautions members against allowing themselves to be 
hypnotized for entertainment or demonstration purposes. 


In 1985, The AMA convened a commission that 
warned against using hypnotherapy to aid in recollection 
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of events. The commission cited studies that showed the 
possibility of hypnotic recall resulting on confabulation 
or an artificial sense of certainty about the course of 
events. As a result, many states limit or prohibit testimo- 
ny of hypnotized witnesses or victims. 


Side effects 


Experiments have been conducted to determine any 
side effects of hypnotherapy. Some subjects have report- 
ed side effects such as headache, stiff neck, drowsiness, 
cognitive distortion or confusion, dizziness, and anxiety. 
However, most of these effects cleared up within several 
hours of the hypnotherapy session. 


Research and general acceptance 


Research on the effectiveness of hypnotherapy on a 
variety of medical conditions is extensive. In one study, 
the use of hypnotherapy did not seem to alter the core 
symptoms in the treatment of attention-deficit hyperac- 
tivity disorder (ADHD); however, it did seem to be use- 
ful in managing the associated symptoms including sleep 
disturbances and tics. 


Hypnotherapy is being studied in children who have 
common, chronic problems and to aid in relieving pain. 
Children are particularly good candidates for hypnotherapy 
because their lack of worldly experience enables them to 
move easily between the rational world and their imagina- 
tion. Studies with children have shown responses to hyp- 
notherapy ranging from diminished pain and anxiety dur- 
ing a number of medical procedures, a 50% range in reduc- 
tion of symptoms or a complete resolution of a medical 
condition, and a reduction in use of anti-nausea medication 
and vomiting during chemotherapy for childhood cancers. 


The use of hypnotherapy with cancer patients is 
another area being investigated. A meta-analysis of 116 
studies showed very positive results of using hypnotherapy 
with cancer patients. Ninety-two percent showed a posi- 
tive effect on depression; 93% showed a positive effect on 
physical well-being; 81% showed a positive effect on 
vomiting; and 92% showed a positive effect on pain. 


Resources 


BOOKS 

Elman, Dave. Hypnotherapy. California: Westwood Publishing 
Co., 1964. 

Kappas, John G. Professional Hypnotism Manual: Introducing 
Physical and Emotional Suggestibility and Sexuality. Cali- 
fornia: Panorama Publishing Company, 1987. 

Murphy, Michael. The Future of the Body: Explorations Into 
the Further Evolution of Human Nature. California: Jere- 
my P. Tarcher, Inc., 1992. 
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Shrader, Wesley. The Amazing Power of Hypnosis: What It Can 
Do for You. New York: Doubleday & Company, Inc., 1976. 

Targ, Russell and Jane Katra. Miracles of Mind: Exploring 
Nonlocal Consciousness and Spiritual Healing. Califor- 
nia: New World Library, 1998. 


PERIODICALS 

Baumgaertel, Anna. “Attention-Deficit/Hyperactivity Disorder: 
Alternative and Controversial Treatments for Attention- 
Deficit/Hyperactivity Disorder.” Pediatric Clinics of 
North America (October 1999). 

Devine, E.C., and S.K. Westlake. “The effects of psychoeduca- 
tional care provided to adults with cancer: meta-analysis 
of 116 studies.” Oncology Nursing Forum (1995). 

Margolis, Clorinda G. “Hypnotic Trance: The Old and the 
New.” Primary Care Clinics in Office Practice. 

Newell, Sallie and Rob W. Sanson-Fisher. “Australian on Bolo- 
gists’ self-reported knowledge and attitudes about non-tra- 
ditional therapies used by cancer patients.” Medical Jour- 
nal of Australia (February 7, 2000). 


ORGANIZATIONS 

American Board of Hypnotherapy. 16842 Von Karman Avenue, 
Suite 476, Irvine, CA 92714. <http://www.hypnosis.com/. 

American Psychotherapy & Medical Hypnosis Association. 
210 S. Sierra, Reno, NV 89501. <http://members.xoom. 
com/Hypnosis/>. 

American Society of Clinical Hypnosis. 200 E. Devon Avenue, 
Des Plaines, IL 60018. 

International Council for Medical and Clinical Therapists. 
7361 McWhorter Place, Suite 300, Annandale, VA 22003- 
5469. <http://www.ultradepth.com/ICMCT.htm>. 

International Medical and Dental Hypnotherapy Association. 
4110 Edgeland, Suite 800, Royal Oak, MI 48073-2285. 
<http://www.infinityinst.com>. 

The National Board for Hypnotherapy and Hypnotic Anaesthe- 
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i Hypocalcemia 


Definition 


Hypocalcemia, a low bood calcium level, occurs 
when the concentration of free calcium ions in the blood 
falls below 4.0 mg/dL (dL=one tenth of a liter). The nor- 
mal concentration of free calcium ions in the blood 
serum is 4.0—6.0 mg/dL. 
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Description 


Calcium is an important mineral for maintaining 
human helath. It is not only a component of bones and 
teeth, but is also essential for normal blood clotting and 
necessary for normal muscle and nerve functions. The cal- 
cium ion (Ca”) has two positive charges. In bone, calcium 
ions occur as a complex with phosphate to form crystals of 
calcium phosphate. In the bloodstream, calcium ions also 
occur in complexes, and here calcium is found combined 
with proteins and various nutrients. However, in the blood- 
stream, calcium also occurs in a free form. Normally, 
about 47% of the calcium in the blood plasma is free, 
while 53% occurs in a complexed form. Although all of 
the calcium in the bloodstream serves a useful purpose, it 
is only the concentration of free calcium ions which has a 
direct influence on the functioning of our nerves and mus- 
cles. For this reason, the measurement of the concentration 
of free calcium is more important, in the diagnosis of dis- 
ease, than measuring the level of total calcium or of com- 
plexed calcium. The level of total calcium in the blood 
serum is normally 8.5—10.5 mg/dL, while the level of free 
calcium is normally 4—5 mg/dl. 


Causes and symptoms 


Hypocalcemia can be caused by hypoparathy- 
roidism, by failure to produce 1,25-dihydroxyvitamin D, 
by low levels of plasma magnesium, or by failure to get 
adequate amounts of calcium or vitamin D in the diet. 
Hypoparathyroidism involves the failure of the parathy- 
roid gland to make parathyroid hormone. Parathyroid 
hormone controls and maintains plasma calcium levels. 
The hormone exerts its effect on the kidneys, where it 
triggers the synthesis of 1,25-dihydroxyvitamin D. Thus, 
hypocalcemia can be independently caused by damage to 
the parathyroid gland or to the kidneys. 1,25-Dihydrox- 
yvitamin D stimulates the uptake of calcium from the 
diet and the mobilization of calcium from the bone. Bone 
mobilization means the natural process by which the 
body dissolves part of the bone in the skeleton in order to 
maintain or raise the levels of plasma calcium ions. 


Low plasma magnesium levels (hypomagnesia) can 
result in hypocalcemia. Hypomagnesemia can occur with 
alcoholism or with diseases characterized by an inability 
to properly absorb fat. Magnesium is required for 
parathyroid hormone to play its part in maintaining plas- 
ma calcium levels. For this reason, any disease that 
results in lowered plasma magnesium levels may also 
cause hypocalcemia. 


Hypocalcimia may also result from the consumption 
of toxic levels of phosphate. Phosphate is a constituent of 
certain enema formulas. An enema is a solution that is 
used to cleanse the intestines via a hose inserted into the 
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KEY TERMS 


Plasma—Plasma is blood with the cells removed. 


Serum—Serum is blood plasma with the blood 
clotting proteins removed. 


rectum. Cases of hypocalcemia have been documented 
where people swallowed enema formulas, or where an 
enema has been administered to an infant. 


Symptoms of severe hypocalcemia include numb- 
ness or tingling around the mouth or in the feet and 
hands, as well as in muscle spasms in the face, feet, and 
hands. Hypocalcemia can also result in depression, mem- 
ory loss, or hallucinations. Severe hypocalcemia occurs 
when serum free calcium is under 3 mg/dL. Chronic and 
moderate hypocalcemia can result in cataracts (damage 
to the eyes). In this case, the term “chronic” means last- 
ing one year or longer. 


Diagnosis 

Hypocalcemia is diagnosed by acquiring a sample of 
blood serum and measuring the concentraton of free cal- 
cium using a calcium-sensitive electrode. Hypocalcemia 
has several causes, and hence a full diagnosis requires 
assessment of health of the parathyroid gland, kidneys, 
and of plasma magnesium concentration. 


Treatment 


The method chosen for treatment depends on the 
exact cause and on the severity of the hypocalcemia. 
Severe hypocalcemia requires injection of calcium ions, 
usually in the form of calcium gluconate. Oral calcium 
supplements are prescribed for long term treatment (non- 
emergency) of hypocalcemia. The oral supplements may 
take the form of calcium carbonate, calcium chloride, cal- 
cium lactate, or calcium gluconate. Where hypocalcemia 
results from kidney failure, treatment includes injections 
of 1,25-dihydroxyvitamin D. Oral vitamin D supplements 
can increase gastrointestinal absorption of calcium. Where 
hypocalcemia results from hypoparathyroidism, treatment 
may include oral calcium, 1,25-dihydroxyvitamin D, or 
other drugs. Where low serum magnesium levels occur, 
concurrently with hypocalcemia, the magnesium deficien- 
cy must be corrected to effectively treat the hypocalcemia. 


Prognosis 


The prognosis for correcting hypocalcemia is excel- 
lent. However, the eye damage that may result from 
chronic hypocalcemia cannot be reversed. 
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Prevention 


The first, and most obvious, way to help prevent 
hypocalcemia is to ensure that adequate amounts of cal- 
cium and vitamin D are consumed each day, either in the 
diet or as supplements. The hypocalcemia that may occur 
with damage to the parathyroid gland or to the kidneys 
cannot be prevented. Hypocalcemia resulting from 
overuse of enemas can be prevented by reducing enema 
usage. Hypocalcemia resulting from magnesium defi- 
ciency tends to occur in chronic alcoholics, and this type 
of hypocalcemia can be prevented by reducing alcohol 
consumption and increasing the intake of healthful food. 


Resources 


BOOKS 

Brody, Tom. Nutritional Biochemistry. San Diego: Academic 
Press, 1998. 

Zeman, F., and D. M. Dey. Applications in Medical Nutrition 
Therapy. 2nd ed. Engelwood Cliffs, NJ: Prentice-Hall, 1995. 


PERIODICALS 

Sutters, M., C. L. Gaboury, and W. M. Bennett. “Severe Hyper- 
phosphatemia and Hypocalcemia: A Dilemma in Patient 
Management.” Journal of the American Society of 
Nephrology 7 (1996): 2056-2061. 


Tom Brody, PhD 


Hypochondriac see Hypochondriasis 


i Hypochondriasis 


Definition 


Hypochondriasis is a mental disorder characterized 
by excessive fear of or preoccupation with a serious ill- 
ness, despite medical testing and reassurance to the con- 
trary. It was formerly called hypochondriacal neurosis. 


Description 


Although hypochondriasis is often considered a dis- 
order that primarily affects adults, it is now increasingly 
recognized in children and adolescents. In addition, 
hypochondriasis may develop in elderly people without 
previous histories of health-related fears. The disorder 
accounts for about 5% of psychiatric patients and is 
equally common in men and women. 


Causes and symptoms 


The causes of hypochondriasis are not precisely 
known. Children may have physical symptoms that 
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resemble or mimic those of other family members. In 
adults, hypochondriasis may sometimes reflect a self- 
centered character structure or a wish to be taken care of 
by others; it may also have been copied from a parent’s 
behavior. In elderly people, hypochondriasis may be 
associated with depression or grief. It may also involve 
biologically based hypersensitivity to internal stimuli. 


Most hypochondriacs are worried about being physi- 
cally sick, although some express fear of insanity. The 
symptoms reported can range from general descriptions 
of a specific illness to unusual complaints. In many 
instances the symptoms reflect intensified awareness of 
ordinary body functions, such as heartbeat, breathing, or 
stomach noises. It is important to understand that a 
hypochondriac’s symptoms are not “in the head” in the 
sense of being delusional. The symptoms are real, but the 
patient misinterprets bodily functions and attributes them 
to a serious or even lethal cause. 


Diagnosis 


The diagnosis is often complicated by the patient’s 
detailed understanding of symptoms and medical termi- 
nology from previous contacts with doctors. If a new 
doctor suspects hypochondriasis, he or she will usually 
order a complete medical workup in order to rule out 
physical disease. 


Psychological evaluation is also necessary to rule 
out other disorders that involve feelings of anxiety or 
complaints of physical illness. These disorders include 
depression, panic disorder, and schizophrenia with 
somatic (physical) delusions. The following features are 
characteristic of hypochondriasis: 


¢ The patient is not psychotic (out of touch with reality or 
hallucinating). 


¢ The patient gets upset or blames the doctor when told 
there is “nothing wrong,” or that there is a psychologi- 
cal basis for the problem. 


¢ There is a correlation between episodes of hypochondri- 
acal behavior and stressful periods in the patient’s life. 


¢ The behavior has lasted at least six months. 


Evaluation of children and adolescents with hypo- 
chondriasis should include the possibility of abuse by 
family members. 


Treatment 


The goal of therapy is to help the patient (and fami- 
ly) live with the symptoms and to modify thinking and 
behavior that reinforces hypochondriacal symptoms. 
This treatment orientation is called supportive, as distinct 
from insight-oriented, because hypochondriacs usually 
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KEY TERMS 


Somatoform disorder—A category of psychiatric 
disorder characterized by conversion of emotional 
distress into physical symptoms or by symptoms of 
physical illness that have no discernible organic 
cause. Hypochondriasis is classified as a somato- 
form disorder. 


Supportive therapy—Any form of treatment 
intended to relieve symptoms or help the patient 
live with them rather than attempt changes in 
character structure. 


resist psychological interpretations of their symptoms. 
Supportive treatment may include medications to relieve 
anxiety. Some clinicians look carefully for “masked” 
depression and treat with antidepressants. 


Follow-up care includes regular physical checkups, 
because about 30% of patients with hypochondriasis will 
eventually develop a serious physical illness. The physi- 
cian also tries to prevent unnecessary medical testing and 
“doctor shopping” on the patient’s part. 


Prognosis 


From 33-50% of patients with hypochondriasis can 
expect significant improvement from the current meth- 
ods of treatment. 


Resources 
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Hypoglycemia 


Hypoesthesias see Numbness and tingling 


i Hypoglycemia 


Definition 


The condition called hypoglycemia is literally trans- 
lated as low blood sugar. Hypoglycemia occurs when 
blood sugar (or blood glucose) concentrations fall below 
a level necessary to properly support the body’s need for 
energy and stability throughout its cells. 


Description 


Carbohydrates are the main dietary source of the 
glucose that is manufactured in the liver and absorbed 
into the bloodstream to fuel the body’s cells and organs. 
Glucose concentration is controlled by hormones, pri- 
marily insulin and glucagon. Glucose concentration is 
also controlled by epinephrine (adrenalin) and norepi- 
nephrine, as well as growth hormone. If these regulators 
are not working properly, levels of blood sugar can 
become either excessive (as in hyperglycemia) or inade- 
quate (as in hypoglycemia). If a person has a blood sugar 
level of 50 mg/dl or less, he or she is considered hypo- 
glycemic, although glucose levels vary widely from one 
person to another. 


Hypoglycemia can occur in several ways. 


Drug-induced hypoglycemia 


Drug-induced hypoglycemia, a complication of dia- 
betes, is the most commonly seen and most dangerous 
form of hypoglycemia. 


Hypoglycemia occurs most often in diabetics who 
must inject insulin periodically to lower their blood 
sugar. While other diabetics are also vulnerable to low 
blood sugar episodes, they have a lower risk of a serious 
outcome than do insulin-dependant diabetics. Unless rec- 
ognized and treated immediately, severe hypoglycemia 
in the insulin-dependent diabetic can lead to generalized 
convulsions followed by amnesia and unconsciousness. 
Death, though rare, is a possible outcome. 


In insulin-dependent diabetics, hypoglycemia 
known as an insulin reaction or insulin shock can be 
caused by several factors. These include overmedicating 
with manufactured insulin, missing or delaying a meal, 
eating too little food for the amount of insulin taken, 
exercising too strenuously, drinking too much alcohol, or 
any combination of these factors. 
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Ideopathic or reactive hypoglycemia 


Ideopathic or reactive hypoglycemia (also called 
postprandial hypoglycemia) occurs when some people 
eat. A number of reasons for this reaction have been pro- 
posed, but no single cause has been identified. 


In some cases, this form of hypoglycemia appears to 
be associated with malfunctions or diseases of the liver, 
pituitary, adrenals, liver, or pancreas. These conditions 
are unrelated to diabetes. Children intolerant of a natural 
sugar (fructose) or who have inherited defects that affect 
digestion may also experience hypoglycemic attacks. 
Some children with a negative reaction to aspirin also 
experience reactive hypoglycemia. It sometimes occurs 
among people with an intolerance to the sugar found in 
milk (galactose), and it also often begins before diabetes 
strikes later on. 


Fasting hypoglycemia 


Fasting hypoglycemia sometimes occurs after long 
periods without food, but it also happens occasionally 
following strenuous exercise, such as running in a 
marathon. 


Other factors sometimes associated with hypogly- 
cemia include: 


e pregnancy 

e a weakened immune system 

e a poor diet high in simple carbohydrates 

e prolonged use of drugs, including antibiotics 
e chronic physical or mental stress 

e heartbeat irregularities (arrhythmias) 

e allergies 

e breast cancer 


e high blood pressure treated with beta-blocker medica- 
tions (after strenuous exercise) 


e upper gastrointestinal tract surgery 


Causes and symptoms 


When carbohydrates are eaten, they are converted to 
glucose that goes into the bloodstream and is distributed 
throughout the body. Simultaneously, a combination of 
chemicals that regulate how our body’s cells absorb that 
sugar is released from the liver, pancreas, and adrenal 
glands. These chemical regulators include insulin, 
glucagon, epinephrine (adrenalin), and norepinephrine. 
The mixture of these regulators released following diges- 
tion of carbohydrates is never the same, since the amount 
of carbohydrates that are eaten is never the same. 
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Interactions among the regulators are complicated. 
Any abnormalities in the effectiveness of any one of the 
regulators can reduce or increase the body’s absorption 
of glucose. Gastrointestinal enzymes such as amylase 
and lactase that break down carbohydrates may not be 
functioning properly. These abnormalities may produce 
hyperglycemia or hypoglycemia, and can be detected 
when the level of glucose in the blood is measured. 


Cell sensitivity to these regulators can be changed in 
many ways. Over time, a person’s stress level, exercise 
patterns, advancing age, and dietary habits influence cel- 
lular sensitivity. For example, a diet consistently overly 
rich in carbohydrates increases insulin requirements over 
time. Eventually, cells can become less receptive to the 
effects of the regulating chemicals, which can lead to 
glucose intolerance. 


Diet is both a major factor in producing hypo- 
glycemia as well as the primary method for controlling it. 
Diets typical of western cultures contain excess carbohy- 
drates, especially in the form of simple carbohydrates such 
as sweeteners, which are more easily converted to sugar. 
In poorer parts of the world, the typical diet contains even 
higher levels of carbohydrates. Fewer dairy products and 
meats are eaten, and grains, vegetables, and fruits are con- 
sumed. This dietary trend is balanced, however, since peo- 
ple in these cultures eat smaller meals and usually use car- 
bohydrates more efficiently through physical labor. 


Early symptoms of severe hypoglycemia, particular- 
ly in the drug-induced type of hypoglycemia, resemble 
an extreme shock reaction. Symptoms include: 


e cold and pale skin 

e numbness around the mouth 
e apprehension 

e heart palpitations 

e emotional outbursts 

¢ hand tremors 

e mental cloudiness 

e dilated pupils 

* sweating 

e fainting 


Mild attacks, however, are more common in reactive 
hypoglycemia and are characterized by extreme tired- 
ness. Patients first lose their alertness, then their muscle 
strength and coordination. Thinking grows fuzzy, and 
finally the patient becomes so tired that he or she 
becomes “zombie-like,’ awake but not functioning. 
Sometimes the patient will actually fall asleep. 
Unplanned naps are typical of the chronic hypoglycemic 
patient, particularly following meals. 
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Additional symptoms of reactive hypoglycemia 
include headaches, double vision, staggering or inability 
to walk, a craving for salt and/or sweets, abdominal dis- 
tress, premenstrual tension, chronic colitis, allergies, 
ringing in the ears, unusual patterns in the frequency of 
urination, skin eruptions and inflammations, pain in the 
neck and shoulder muscles, memory problems, and sud- 
den and excessive sweating. 


Unfortunately, a number of these symptoms mimic 
those of other conditions. For example, the depression, 
insomnia, irritability, lack of concentration, crying spells, 
phobias, forgetfulness, confusion, unsocial behavior, and 
suicidal tendencies commonly seen in nervous system and 
psychiatric disorders may also be hypoglycemic symp- 
toms. It is very important that anyone with symptoms that 
may suggest reactive hypoglycemia see a doctor. 


Because all of its possible symptoms are not likely to 
be seen in any one person at a specific time, diagnosing 
hypoglycemia can be difficult. One or more of its many 
symptoms may be due to another illness. Symptoms may 
persist in a variety of forms for long periods of time. 
Symptoms can also change over time within the same 
person. Some of the factors that can influence symptoms 
include physical or mental activities, physical or mental 
state, the amount of time passed since the last meal, the 
amount and quality of sleep, and exercise patterns. 


Diagnosis 
Drug-induced hypoglycemia 


Once diabetes is diagnosed, the patient then moni- 
tors his or her blood sugar level with a portable machine 
called a glucometer. The diabetic places a small blood 
sample on a test strip that the machine can read. If the 
test reveals that the blood sugar level is too low, the dia- 
betic can make a correction by eating or drinking an 
additional carbohydrate. 


Reactive hypoglycemia 


Reactive hypoglycemia can only be diagnosed by a 
doctor. Symptoms usually improve after the patient has 
gone on an appropriate diet. Reactive hypoglycemia was 
diagnosed more frequently 10—20 years ago than today. 
Studies have shown that most people suffering from its 
symptoms test normal for blood sugar, leading many doc- 
tors to suggest that actual cases of reactive hypoglycemia 
are quite rare. Some doctors think that people with hypo- 
glycemic symptoms may be particularly sensitive to the 
body’s normal postmeal release of the hormone epineph- 
rine, or are actually suffering from some other physical or 
mental problem. Others doctors believe reactive hypo- 
glycemia is actually the early onset of diabetes that occurs 
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Hypoglycemia 


KEY TERMS 


Adrenal glands—Two organs that sit atop the kid- 
neys; these glands make and release hormones 
such as epinephrine. 


Epinephrine—Also called adrenalin, a secretion of 
the adrenal glands (along with norepinephrine) 
that helps the liver release glucose and limits the 
release of insulin. Norepinephrine is both a hor- 
mone and a neurotransmitter, a substance that 
transmits nerve signals. 


Fructose—A type of natural sugar found in many 
fruits, vegetables, and in honey. 


Glucagon—A hormone produced in the pan- 
creas that raises the level of glucose in the blood. 
An injectable form of glucagon, which can be 
bought in a drug store, is sometimes used to treat 
insulin shock. 


Postprandial—After eating or after a meal. 


after a number of years. There continues to be disagree- 
ment about the cause of reactive hypoglycemia. 


A common test to diagnose hypoglycemia is the 
extended oral glucose tolerance test. Following an 
overnight fast, a concentrated solution of glucose is 
drunk and blood samples are taken hourly for five to six 
hours. Though this test remains helpful in early identifi- 
cation of diabetes, its use in diagnosing chronic reactive 
hypoglycemia has lost favor because it can trigger hypo- 
glycemic symptoms in people with otherwise normal 
glucose readings. Some doctors now recommend that 
blood sugar be tested at the actual time a person experi- 
ences hypoglycemic symptoms. 


Treatment 


Treatment of the immediate symptoms of hypo- 
glycemia can include eating sugar. For example, a 
patient can eat a piece of candy, drink milk, or drink 
fruit juice. Glucose tablets can be used by patients, 
especially those who are diabetic. Effective treatment 
of hypoglycemia over time requires the patient to fol- 
low a modified diet. Patients are usually encouraged to 
eat small, but frequent, meals throughout the day, 
avoiding excess simple sugars (including alcohol), fats, 
and fruit drinks. Those patients with severe hypo- 
glycemia may require fast-acting glucagon injections 
that can stabilize their blood sugar within approximate- 
ly 15 minutes. 
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Alternative treatment 


A holistic approach to reactive hypoglycemia is 
based on the belief that a number of factors may create 
the condition. Among them are heredity, the effects of 
other illnesses, emotional stress, too much or too little 
exercise, bad lighting, poor diet, and environmental pol- 
lution. Therefore, a number of alternative methods have 
been proposed as useful in treating the condition. Home- 
opathy, acupuncture, and applied kinesiology, for 
example, have been used, as have herbal remedies. One 
of the herbal remedies commonly suggested for hypo- 
glycemia is a decoction (an extract made by boiling) of 
gentian (Gentiana lutea). It should be drunk warm 15-30 
minutes before a meal. Gentian is believed to help stimu- 
late the endocrine (hormone-producing) glands. 


In addition to the dietary modifications recommend- 
ed above, people with hypoglycemia may benefit from 
supplementing their diet with chromium, which is 
believed to help improve blood sugar levels. Chromium is 
found in whole grain breads and cereals, cheese, 
molasses, lean meats, and brewer’s yeast. Hypoglycemics 
should avoid alcohol, caffeine, and cigarette smoke, since 
these substances can cause significant swings in blood 
sugar levels. 


Prevention 
Drug-induced hypoglycemia 


Preventing hypoglycemic insulin reactions in diabet- 
ics requires taking glucose readings through frequent 
blood sampling. Insulin can then be regulated based on 
those readings. Maintaining proper diet is also a factor. 
Programmable insulin pumps implanted under the skin 
have proven useful in reducing the incidence of hypo- 
glycemic episodes for insulin-dependent diabetics. As of 
late 1997, clinical studies continue to seek additional 
ways to control diabetes and drug-induced hypoglycemia. 
Tests of a substance called pramlintide indicate that it 
may help improve glycemic control in diabetics. 


Reactive hypoglycemia 


The onset of reactive hypoglycemia can be avoided 
or at least delayed by following the same kind of diet 
used to control it. While not as restrictive as the diet dia- 
betics must follow to keep tight control over their dis- 
ease, it is quite similar. 


There are a variety of diet recommendations for the 
reactive hypoglycemic. Patients should: 


e avoid overeating 


e never skip breakfast 
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e include protein in all meals and snacks, preferably from 
sources low in fat, such as the white meat of chicken or 
turkey, most fish, soy products, or skim milk 


e restrict intake of fats (particularly saturated fats, such as 
animal fats), and avoid refined sugars and processed 
foods 


be aware of the differences between some vegetables, 
such as potatoes and carrots. These vegetables have a 
higher sugar content than others (like squash and broc- 
coli). Patients should be aware of these differences and 
note any reactions they have to them. 


be aware of differences found in grain products. White 
flour is a carbohydrate that is rapidly absorbed into the 
bloodstream, while oats take much longer to break 
down in the body. 


keep a “food diary.” Until the diet is stabilized, a patient 
should note what and how much he/she eats and drinks 
at every meal. If symptoms appear following a meal or 
snack, patients should note them and look for patterns. 


eat fresh fruits, but restrict the amount they eat at one 
time. Patients should remember to eat a source of pro- 
tein whenever they eat high sources of carbohydrate 
like fruit. Apples make particularly good snacks 
because, of all fruits, the carbohydrate in apples is 
digested most slowly. 


follow a diet that is high in fiber. Fruit is a good source 
of fiber, as is oatmeal and oat bran, which slows the 
buildup of sugar in the blood during digestion. 


A doctor can recommend a proper diet, and there are 
many cookbooks available for diabetics. Recipes found 
in such books are equally effective in helping to control 
hypoglycemia. 


Prognosis 


Like diabetes, there is no cure for reactive hypo- 
glycemia, only ways to control it. While some chronic 
cases will continue through life (rarely is there complete 
remission of the condition), others will develop into type 
II (age onset) diabetes. Hypoglycemia appears to have a 
higher-than-average incidence in families where there 
has been a history of hypoglycemia or diabetes among 
their members, but whether hypoglycemia is a control- 
lable warning of oncoming diabetes has not yet been 
determined by clinical research. 
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i Hypogonadism 


Definition 


Hypogonadism is the condition more prevalent in 
males in which the production of sex hormones and germ 
cells are inadequate. 


Description 


Gonads are the organs of sexual differentiation—in 
the female, they are ovaries; in the male, the testes. 
Along with producing eggs and sperm, they produce sex 
hormones that generate all the differences between men 
and women. If they produce too little sex hormone, then 
either the growth of the sexual organs or their function is 
impaired. 


The gonads are not independent in their function, 
however. They are closely controlled by the pituitary 
gland. The pituitary hormones are the same for males 
and females, but the gonadal hormones are different. 
Men produce mostly androgens, and women produce 
mostly estrogens. These two hormones regulate the 
development of the embryo, determining whether it is a 
male or a female. They also direct the adolescent matura- 
tion of sex organs into their adult form. Further, they sus- 
tain those organs and their function throughout the repro- 
ductive years. The effects of estrogen reach beyond that 
to sustain bone strength and protect the cardiovascular 
system from degenerative disease. 


Hormones can be inadequate during or after each 
stage of development—embryonic and adolescent. Dur- 
ing each stage, inadequate hormone stimulation will pre- 
vent normal development. After each stage, a decrease in 
hormone stimulation will result in failed function and 
perhaps some shrinkage. The organs affected principally 
by sex hormones are the male and female genitals, both 
internal and external, and the female breasts. Body hair, 
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Hypogonadism 


fat deposition, bone and muscle growth, and some brain 
functions are also influenced. 


Causes and symptoms 


Sex is determined at the moment of conception by 
sex chromosomes. Females have two X chromosomes, 
while males have one X and one Y chromosome. If the 
male sperm with the Y chromosome fertilizes an egg, 
the baby will be male. This is true throughout the ani- 
mal kingdom. Genetic defects sometimes result in 
changes in the chromosomes. If sex chromosomes are 
involved, there is a change in the development of sexual 
characteristics. 


Female is the default sex of the embryo, so most of 
the sex organ deficits at birth occur in boys. Some, but 
not all, are due to inadequate androgen stimulation. The 
penis may be small, the testicles undescended (cryp- 
torchidism) or various degrees of “feminization” of the 
genitals may be present. 


After birth, sexual development does not occur until 
puberty. Hypogonadism most often shows up as an 
abnormality in boys during puberty. Again, not every 
defect is due to inadequate hormones. Some are due to 
too much of the wrong ones. Kallmann’s syndrome is a 
birth defect in the brain that prevents release of hor- 
mones and appears as failure of male puberty. Some 
boys have adequate amounts of androgen in their system 
but fail to respond to them, a condition known as andro- 
gen resistance. 


Female problems in puberty are not caused by too 
little estrogen. Even female reproductive problems are 
rarely related to a simple lack of hormones, but rather to 
complex cycling rhythms gone wrong. All the problems 
with too little hormone happen during menopause, 
which is a normal hypogonadism. 


A number of adverse events can damage the gonads 
and result in decreased hormone levels. The childhood 
disease mumps, if acquired after puberty, can infect and 
destroy the testicles—a disease called viral orchitis. 
Ionizing radiation and chemotherapy, trauma, several 
drugs (spironolactone, a diuretic and ketoconazole, an 
antifungal agent), alcohol, marijuana, heroin, 
methadone, and environmental toxins can all damage 
testicles and decrease their hormone production. Severe 
diseases in the liver or kidneys, certain infections, sickle 
cell anemia, and some cancers also affect gonads. To 
treat some male cancers, it is necessary to remove the 
testicles, thereby preventing the androgens from stimu- 
lating cancer growth. This procedure, still called castra- 
tion or orchiectomy, removes androgen stimulation from 
the whole body. 


1738 


KEY TERMS 


Biopsy—Surgical removal of pieces of tissue for 
examination. 


Embryo—Refers to life before birth, specifically 
the first two months after conception. 


Fetus—The unborn person or animal, still in the 
womb. 


Hypothalamus—Part of the brain just above the 
pituitary that stimulates pituitary gland function. 


lonizing radiation—xX rays. Diagnostic x rays are 
too weak to do damage under normal circum- 
stances, but x rays used to treat cancer must be 
used with great care. 


Undescended testicle—A testicle that is still in the 
groin and has not made its way into the scrotum. 


For several reasons the pituitary can fail. It happens 
rarely after pregnancy. It used to be removed to treat 
advanced breast or prostate cancer. Sometimes the pitu- 
itary develops a tumor that destroys it. Failure of the 
pituitary is called hypopituitarism and, of course, leaves 
the gonads with no stimulation to produce hormones. 


Besides the tissue changes generated by hormone 
stimulation, the only other symptoms relate to sexual 
desire and function. Libido is enhanced by testosterone, 
and male sexual performance requires androgens. The 
role of female hormones in female sexual activity is less 
clear, although hormones strengthen tissues and promote 
healthy secretions, facilitating sexual activity. 


Diagnosis 

Presently, there are accurate blood tests for most of 
the hormones in the body, including those from the pitu- 
itary and even some from the hypothalamus. Chromo- 
somes can be analyzed, and gonads can, but rarely are, 
biopsied. 


Treatment 


Replacement of missing body chemicals is much 
easier than suppressing excesses. Estrogen replacement 
is recommended for nearly all women after menopause 
for its many beneficial effects. Estrogen can be taken by 
mouth, injection, or skin patch. It is strongly recom- 
mended that the other female hormone, progesterone, be 
taken as well, because it prevents overgrowth of uterine 
lining and uterine cancer. Testosterone replacement is 
available for males who are deficient. 
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i Hypokalemia 


Definition 


Hypokalemia is a condition of below normal levels 
of potassium in the blood serum. Potassium, a necessary 
electrolyte, facilitates nerve impulse conduction and the 
contraction of skeletal and smooth muscles, including 
the heart. It also facilitates cell membrane function and 
proper enzyme activity. Levels must be kept in a proper 
(homeostatic) balance for the maintenance of health. The 
normal concentration of potassium in the serum is in the 
range of 3.5-5.0 mM. Hypokalemia means serum or 
plasma levels of potassium ions that fall below 3.5 mM. 
(Potassium concentrations are often expressed in units of 
milliequivalents per liter [mEq/L], rather than in units of 
millimolarity [mM], however, both units are identical 
and mean the same thing when applied to concentrations 
of potassium ions.) 


Hypokalemia can result from two general causes: 
either from an overall depletion in the body’s potassium 
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or from excessive uptake of potassium by muscle from 
surrounding fluids. 


Description 


A normal adult weighing about 154 Ibs (70 kg) has 
about 3.6 moles of potassium ions in his body. Most of 
this potassium (about 98%) occurs inside various cells 
and organs, where normal concentration are about 150 
mM. Blood serum concentrations are much lower—only 
about 0.4% of the body’s potassium is found in blood 
serum. As noted above, hypokalemia can be caused by 
the sudden uptake of potassium ions from the blood- 
stream by muscle or other organs or by an overall deple- 
tion of the body’s potassium. Hypokalemia due to overall 
depletion tends to be a chronic phenomenon, while 
hypokalemia due to a shift in location tends to be a tem- 
porary disorder. 


Causes and symptoms 


Hypokalemia is most commonly caused by the use 
of diuretics. Diuretics are drugs that increase the excre- 
tion of water and salts in the urine. Diuretics are used to 
treat a number of medical conditions, including hyper- 
tension (high blood pressure), congestive heart failure, 
liver disease, and kidney disease. However, diuretic treat- 
ment can have the side effect of producing hypokalemia. 
In fact, the most common cause of hypokalemia in the 
elderly is the use of diuretics. The use of furosemide and 
thiazide, two commonly used diuretic drugs, can lead to 
hypokalemia. In contrast, spironolactone and triamterene 
are diuretics that do not provoke hypokalemia. 


Other commons causes of hypokalemia are exces- 
sive diarrhea or vomiting. Diarrhea and vomiting can be 
produced by infections of the gastrointestinal tract. Due 
to a variety of organisms, including bacteria, protozoa, 
and viruses, diarrhea is a major world health problem. It 
is responsible for about a quarter of the 10 million infant 
deaths that occur each year. Although nearly all of these 
deaths occur in the poorer parts of Asia and Africa, diar- 
rheal diseases are a leading cause of infant death in the 
United States. Diarrhea results in various abnormalities, 
such as dehydration (loss in body water), hyponatrem- 
ia (low sodium level in the blood), and hypokalemia. 


Because of the need for potassium to control muscle 
action, hypokalemia can cause the heart to stop beating. 
Young infants are especially at risk for death from this 
cause, especially where severe diarrhea continues for two 
weeks or longer. Diarrhea due to laxative abuse is an occa- 
sional cause of hypokalemia in the adolescent or adult. 
Enema abuse is a related cause of hypokalemia. Laxative 
abuse is especially difficult to diagnose and treat, because 
patients usually deny the practice. Up to 20% of persons 
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Hypokalemia 


complaining of chronic diarrhea practice laxative abuse. 
Laxative abuse is often part of eating disorders, such as 
anorexia nervosa or bulimia nervosa. Hypokalemia that 
occurs with these eating disorders may be life-threatening. 


Surprisingly, the potassium loss that accompanies 
vomiting is only partly due to loss of potassium from the 
vomit. Vomiting also has the effect of provoking an 
increase in potassium loss in the urine. Vomiting expels 
acid from the mouth, and this loss of acid results in alka- 
lization of the blood. (Alkalization of the blood means 
that the pH of the blood increases slightly.) An increased 
blood pH has a direct effect on the kidneys. Alkaline 
blood provokes the kidneys to release excessive amounts 
of potassium in the urine. So, severe and continual vom- 
iting can cause excessive losses of potassium from the 
body and hypokalemia. 


A third general cause of hypokalemia is prolonged 
fasting and starvation. In most people, after three weeks 
of fasting, blood serum potassium levels will decline to 
below 3.0 mM and result in severe hypokalemia. Howev- 
er, in some persons, serum potassium may be naturally 
maintained at about 3.0 mM, even after 100 days of fast- 
ing. During fasting, muscle is naturally broken down, and 
the muscle protein is converted to sugar (glucose) to sup- 
ply to the brain the glucose which is essential for its func- 
tioning. Other organs are able to survive with a mixed 
supply of fat and glucose. The potassium within the mus- 
cle cell is released during the gradual process of muscle 
breakdown that occurs with starvation, and this can help 
counteract the trend to hypokalemia during starvation. 
Eating an unbalanced diet does not cause hypokalemia 
because most foods, such as fruits (especially bananas, 
oranges, and melons), vegetables, meat, milk, and cheese, 
are good sources of potassium. Only foods such as butter, 
margarine, vegetable oil, soda water, jelly beans, and hard 
candies are extremely poor in potassium. 


Alcoholism occasionally results in hypokalemia. 
About one half of alcoholics hospitalized for withdrawal 
symptoms experience hypokalemia. The hypokalemia of 
alcoholics occurs for a variety of reasons, usually poor 
nutrition, vomiting, and diarrhea. Hypokalemia can also 
be caused by hyperaldosteronism; Cushing’s syn- 
drome; hereditary kidney defects such as Liddle’s syn- 
drome, Bartter’s syndrom, and Franconi’s syndrome; and 
eating too much licorice. 


Symptoms 


Mild hypokalemia usually results in no symptoms, 
while moderate hypokalemia results in confusion, disori- 
entation, weakness, and discomfort of muscles. On occa- 
sion, moderate hypokalemia causes cramps during exer- 
cise. Another symptom of moderate hypokalemia is a 


1740 


discomfort in the legs that is experienced while sitting 
still. The patient may experience an annoying feeling that 
can be relieved by shifting the positions of the legs or by 
stomping the feet on the floor. Severe hypokalemia 
results in extreme weakness of the body and, on occa- 
sion, in paralysis. The paralysis that occurs is “flaccid 
paralysis,” or limpness. Paralysis of the muscles of the 
lungs results in death. Another dangerous result of severe 
hypokalemia is abnormal heart beat (arrhythmia) that can 
lead to death from cardiac arrest (cessation of heart beat). 
Moderate hypokalemia may be defined as serum potassi- 
um between 2.5 and 3.0 mM, while severe hypokalemia 
is defined as serum potassium under 2.5 mM. 


Diagnosis 

Hypokalemia can be measured by acquiring a sample 
of blood, preparing blood serum, and using a potassium 
sensitive electrode for measuring the concentration of 
potassium ions. Atomic absorption spectroscopy can also 
be used to measure the potassium ions. Since hypokalemia 
results in abnormalities in heart behavior, the electrocar- 
diogram is usually used in the diagnosis of hypokalemia. 
The diagnosis of the cause of hypokalemia can be helped 
by measuring the potassium content of the urine. Where 
urinary potassium is under 25 mmoles per day, it means 
that the patient has experienced excessive losses of potas- 
sium due to diarrhea. The urinary potassium test is useful 
in cases where the patient is denying the practice of laxa- 
tive or enema abuse. In contrast, where hypokalemia is 
due to the use of diuretic drugs, the content of potassium 
in the urine will be high—over 40 mmoles per day. 


Treatment 


In emergency situations, when severe hypokalemia is 
suspected, the patient should be put on a cardiac monitor, 
and respiratory status should be assessed. If laboratory 
test results show potassium levels below 2.5 mM, intra- 
venous potassium should be given. In less urgent cases, 
potassium can be given orally in the pill form. Potassium 
supplements take the form of pills containing potassium 
chloride (KCl), potassium bicarbonate (KHCO;), and 
potassium acetate. Oral potassium chloride is the safest 
and most effective treatment for hypokalemia. Generally, 
the consumption of 40-80 mmoles of KCI per day is suf- 
ficient to correct the hypokalemia that results from diuret- 
ic therapy. For many people taking diuretics, potassium 
supplements are not necessary as long as they eat a bal- 
anced diet containing foods rich in potassium. 


Prognosis 


The prognosis for correcting hypokalemia is excel- 
lent. However, in emergency situations, where potassium 
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KEY TERMS 


Diuretics—A class of drugs that cause the kidneys 
to excrete excess sodium, water, and potassium. 


pH—The unit of acid content is pH. The blood 
plasma normally has a pH of 7.35-7.45. Acidic 
blood has a pH value slightly less than pH 7.35. 
Alkaline blood has a pH value slightly greater than 
pH 7.45. 


Potassium—An electrolyte necessary to proper 
functioning of the body. 


is administered intravenously, the physician must be 
careful not to give too much potassium. The administra- 
tion of potassium at high levels, or at a high rate, can lead 
to abnormally high levels of serum potassium. 


Prevention 


Hypokalemia is not a concern for healthy persons, 
since potassium is present in a great variety of foods. For 
patients taking diuretics, however, the American Dietetic 
Association recommends use of a high potassium diet. 
The American Dietetic Association states that if 
hypokalemia has already occurred, use of the high potas- 
sium diet alone may not reverse hypokalemia. Useful 
components of a high potassium diet include bananas, 
tomatoes, cantaloupes, figs, raisins, kidney beans, pota- 
toes, and milk. 
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i Hypolipoproteinemia 


Definition 


Hypolipoproteinemia (or hypolipidemia) is the lack 
of fat in the blood. 


Description 


Although quite rare, hypolipoproteinemia is a serious 
condition. Blood absorbs fat from food in the intestine 
and transports it as a combined package with proteins and 
other chemicals like cholesterol. Much of the fat goes 
straight into the liver for processing. The cholesterol, a 
waste product, ends up in the bile. The proteins act as ves- 
sels, carrying the other chemicals around. These packages 
of fat, cholesterol, and proteins are called lipoproteins. 


Causes and symptoms 


Low blood fats can be the result of several diseases, 
or they can be a primary genetic disease with other asso- 
ciated abnormalities. 


e Malnutrition is a lack of food, including fats, in the diet. 


e Malabsorption is the inability of the bowel to absorb 
food, causing malnutrition. 


e Anemia (too few red blood cells) and hyperthyroidism 
(too much thyroid hormone) also reduce blood fats. 


e Rare genetic conditions called hypobetalipoproteine- 
mia and abetalipoproteinemia cause malabsorption plus 
nerve, eye, and skin problems in early childhood. 


e Tangier disease causes only the cholesterol to be low. It 
also produces nerve and eye problems in children. 


Symptoms are associated more closely with the cause 
rather than the actual low blood fats. 


Diagnosis 


Blood studies of the various fat particles help identify 
both the low and high fat diseases. These tests are often 
done after an overnight fast to prevent interference from 
fat just being absorbed from food. Fats and proteins are 
grouped together and described by density—high-density 
lipoproteins (HDL), low-density lipoproteins (LDL), and 
very low-density lipoproteins (VLDL). There are also 
much bigger particles called chylomicrons. Each contain 
different proportions of cholesterol, fats, and protein. 


Treatment 
Supplemental vitamin E helps children with the 


betalipoprotein deficiencies. There is no known treat- 
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Hyponatremia 


KEY TERMS 


Cholesterol—A steroid alcohol found in animal 
cells and fluids. 


Lipoprotein—Class of proteins that contain pro- 
tein and lipid. The fundamental component of liv- 
ing cells. 


ment for Tangier disease. Treatment of the causes of the 
other forms of low blood fats reverses the condition. 
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Hypomagnesemia see Magnesium 
imbalance 


A Hyponatremia 


Definition 


The normal concentration of sodium in the blood 
plasma is 136-145 mM. Hyponatremia occurs when 
sodium falls below 130 mM. Plasma sodium levels of 
125 mM or less are dangerous and can result in seizures 
and coma. 


Description 


Sodium is an atom, or ion, that carries a single posi- 
tive charge. The sodium ion may be abbreviated as Na’ or 
as simply Na. Sodium can occur as a salt in a crystalline 
solid. Sodium chloride (NaCl), sodium phosphate 
(Na,HPO,) and sodium bicarbonate (NaHCO;) are com- 
monly occurring salts. These salts can be dissolved in 
water or in juices of various foods. Dissolving involves 
the complete separation of ions, such as sodium and 
chloride in common table salt (NaCl). 


About 40% of the body’s sodium is contained in 
bone. Approximately 2-5% occurs within organs and 
cells and the remaining 55% is in blood plasma and other 
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extracellular fluids. The amount of sodium in blood plas- 
ma is typically 140 mM, a much higher amount than is 
found in intracellular sodium (about 5 mM). This asym- 
metric distribution of sodium ions is essential for human 
life. It makes possible proper nerve conduction, the pas- 
sage of various nutrients into cells, and the maintenance 
of blood pressure. 


The body continually regulates its handling of sodi- 
um. When dietary sodium is too high or low, the 
intestines and kidneys respond to adjust concentrations 
to normal. During the course of a day, the intestines 
absorb dietary sodium while the kidneys excrete a nearly 
equal amount of sodium into the urine. If a low sodium 
diet is consumed, the intestines increase their efficiency 
of sodium absorption, and the kidneys reduce its release 
into urine. 


The concentration of sodium in the blood plasma 
depends on two things: the total amount of sodium and 
water in arteries, veins, and capillaries (the circulatory sys- 
tem). The body uses separate mechanisms to regulate sodi- 
um and water, but they work together to correct blood 
pressure when it is too high or too low. Too low a concen- 
tration of sodium, or hyponatremia, can be corrected either 
by increasing sodium or by decreasing body water. The 
existence of separate mechanisms that regulate sodium 
concentration account for the fact that there are numerous 
diseases that can cause hyponatremia, including diseases 
of the kidney, pituitary gland, and hypothalamus. 


Causes and symptoms 


Hyponatremia can be caused by abnormal consump- 
tion or excretion of dietary sodium or water and by dis- 
eases that impair the body’s ability to regulate them. 
Maintenance of a low salt diet for many months or exces- 
sive sweat loss during a race on a hot day can present a 
challenge to the body to conserve adequate sodium lev- 
els. While these conditions alone are not likely to cause 
hyponatremia, it can occur under special circumstances. 
For example, hyponatremia often occurs in patients tak- 
ing diuretic drugs who maintain a low sodium diet. This 
is especially of concern in elderly patients, who have a 
reduced ability to regulate the concentrations of various 
nutrients in the bloodstream. Diuretic drugs that fre- 
quently cause hyponatremia include furosemide (Lasix), 
bumetanide (Bumex), and most commonly, the thiazides. 
Diuretics enhance the excretion of sodium into the urine, 
with the goal of correcting high blood pressure. Howev- 
er, too much sodium excretion can result in hyponatrem- 
ia. Usually only mild hyponatremia occurs in patients 
taking diuretics, but when combined with a low sodium 
diet or with the excessive drinking of water, severe 
hyponatremia can develop. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Severe and prolonged diarrhea can also cause 
hyponatremia. Severe diarrhea, causing the daily output 
of 8—10 liters of fluid from the large intestines, results in 
the loss of large amounts of water, sodium, and various 
nutrients. Some diarrheal diseases release particularly 
large quantities of sodium and are therefore most likely 
to cause hyponatremia. 


Drinking excess water sometimes causes hypona- 
tremia, because the absorption of water into the blood- 
stream can dilute the sodium in the blood. This cause of 
hyponatremia is rare, but has been found in psychotic 
patients who compulsively drink more than 20 liters of 
water per day. Excessive drinking of beer, which is main- 
ly water and low in sodium, can also produce hypona- 
tremia when combined with a poor diet. 


Marathon running, under certain conditions, leads to 
hyponatremia. Races of 25-50 miles can result in the loss 
of great quantities (8 to 10 liters) of sweat, which contains 
both sodium and water. Studies show that about 30% of 
marathon runners experience mild hyponatremia during a 
race. But runners who consume only pure water during a 
race can develop severe hyponatremia because the drink- 
ing water dilutes the sodium in the bloodstream. Such run- 
ners may experience neurological disorders as a result of 
the severe hyponatremia and require emergency treatment. 


Hyponatremia also develops from disorders in 
organs that control the body’s regulation of sodium or 
water. The adrenal gland secretes a hormone called 
aldosterone that travels to the kidney, where it causes the 
kidney to retain sodium by not excreting it into the urine. 
Addison’s disease causes hyponatremia as a result of 
low levels of aldosterone due to damage to the adrenal 
gland. The hypothalamus and pituitary gland are also 
involved in sodium regulation by making and releasing 
vasopressin, known as anti-diuretic hormone, into the 
bloodstream. Like aldosterone, vasopressin acts in the 
kidney, but it causes it to reduce the amount of water 
released into urine. With more vasopressin production, 
the body conserves water, resulting in a lower concentra- 
tion of plasma sodium. Certain types of cancer cells pro- 
duce vasopressin, leading to hyponatremia. 


Symptoms of moderate hyponatremia include tired- 
ness, disorientation, headache, muscle cramps, and nau- 
sea. Severe hyponatremia can lead to seizures and coma. 
These neurological symptoms are thought to result from 
the movement of water into brain cells, causing them to 
swell and disrupt their functioning. 


In most cases of hyponatremia, doctors are primarily 
concerned with discovering the underlying disease caus- 
ing the decline in plasma sodium levels. Death that 
occurs during hyponatremia is usually due to other fea- 
tures of the disease rather than to the hyponatremia itself. 
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KEY TERMS 


Blood plasma and serum—Blood plasma, or plas- 
ma, is prepared by obtaining a sample of blood 
and removing the blood cells. The red blood cells 
and white blood cells are removed by spinning 
with a centrifuge. Chemicals are added to prevent 
the blood’s natural tendency to clot. If these chem- 
icals include sodium, than a false measurement of 
plasma sodium content will result. Serum is pre- 
pared by obtaining a blood sample, allowing for- 
mation of the blood clot, and removing the clot 
using a centrifuge. Both plasma and serum are 
light yellow in color. 


Diagnosis 


Hyponatremia is diagnosed by acquiring a blood sam- 
ple, preparing plasma, and using a sodium-sensitive elec- 
trode for measuring the concentration of sodium ions. 
Unless the cause is obvious, a variety of tests are subse- 
quently run to determine if sodium was lost from the urine, 
diarrhea, or from vomiting. Tests are also used to determine 
abnormalities in aldosterone or vasopressin levels. The 
patient’s diet and use of diuretics must also be considered. 


Treatment 


Severe hyponatremia can be treated by infusing a 
solution of 5% sodium chloride in water into the blood- 
stream. Moderate hyponatremia due to use of diuretics or 
an abnormal increase in vasopressin is often treated by 
instructions to drink less water each day. Hyponatremia 
due to adrenal gland insufficiency is treated with hor- 
mone injections. 


Prognosis 


Hyponatremia is just one manifestation of a variety 
of disorders. While hyponatremia can easily be correct- 
ed, the prognosis for the underlying condition that causes 
it varies. 


Prevention 


Patients who take diuretic medications must be 
checked regularly for the development of hyponatremia. 


Resources 
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I Hypoparathyroidism 


Definition 


Hypoparathyroidism is the result of a decrease in 
production of parathyroid hormones by the parathyroid 
glands located behind the thyroid glands in the neck. The 
result is a low level of calcium in the blood. 


Description 


Parathyroid glands consist of four pea-shaped glands 
located on the back and side of the thyroid gland. The 
gland produces parathyroid hormone which, along with 
vitamin D and calcitonin, are important for the regulation 
of the calcium level in the body. Hypoparathyroidism 
affects both males and females of all ages. 


Causes and symptoms 


The accidental removal of the parathyroid glands 
during neck surgery is the most frequent cause of 
hypoparathyroidism. Complications of surgery on the 
parathyroid glands is another common cause of this dis- 
order. There is the possibility of autoimmune genetic dis- 
orders causing hypoparathyroidism such as Hashimoto’s 
thyroiditis, pernicious anemia, and Addison’s disease. 
The destruction of the gland by radiation is a rare cause 
of hypoparathyroidism. Occasionally, the parathyroids 
are absent at birth causing low calcium levels and possi- 
ble convulsions in the newborn. Symptoms in the 
advanced and continuous stages of hypoparathyroidism 
include splitting of the nails, inadequate tooth develop- 
ment and mental retardation in children, and seizures. 


Abnormal low levels of calcium result in irritability 
of nerves, causing numbness and tingling of the hands 
and feet, with painful-cramp like muscle spasms known 
as tetany. Laryngeal spasms may also occur causing res- 
piratory obstruction. 


Diagnosis 


Diagnostic measures begin with the individual’s 
own observation of symptoms. A thorough medical his- 
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Addison’s disease—A disease caused by partial or 
total failure of adrenocortical (relating to, or 
derived from the adrenal gland) function, which is 
characterized by a bronze-like pigmentation of the 
skin and mucous membranes, anemia, weakness, 
and low blood pressure. 


Autoimmunity—A condition by which the body’s 
defense mechanism attacks itself. 


Calcitonin—A hormone produced by the thyroid 
gland in human beings that lowers plasma calci- 
um and phosphate levels without increasing calci- 
um accumulation. 


Hashimoto’s thyroiditis—tThe self destruction of 
the thyroid cells from an autoimmune disorder. 


Hormones—A substance produced by one tissue 
and conveyed by the bloodstream to another to 
affect physiological activity, such as growth or 
metabolism. 


Pernicious anemia—A severe anemia most often 
affecting older adults, caused by failure of the 
stomach to absorb vitamin B12 and characterized 
by abnormally large red blood cells, gastrointesti- 
nal disturbances, and lesions of the spinal cord. 


tory and physical examination by a physician is always 
required for an accurate diagnosis. The general practi- 
tioner may refer the individual to an endocrinologist, a 
medical specialist who studies the function of the 
parathyroid glands as well as other hormone producing 
glands. Laboratory studies include blood and urine tests 
to help determine phosphate and calcium levels. X rays 
are useful to determine any abnormalities in bone density 
associated with abnormal calcium levels. These autoim- 
mune disorders may accompany hypoparathyroidism, 
but are not an actual cause of it. 


Treatment 


In the event of severe muscle spasms, hospitalization 
may be warranted for calcium injections. Raising car- 
bon-dioxide levels in the blood, which can decrease mus- 
cle spasms, may be achieved in immediate situations by 
placing a paper bag over the mouth and blowing into it to 
“reuse” each breath. It is critical to obtain timely periodic 
laboratory tests to check calcium levels. A high calcium, 
low-phosphorous diet may be of significance and is 
directed by the physician or dietitian. 
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Prognosis 


Presently hypoparathyroidism is considered incur- 
able. The disorder requires lifelong replacement therapy 
to control symptoms. Medical research however, contin- 
ues to search for a cure. 


Prevention 


There are no specific preventive measures for 
hypoparathyroidism. However, careful surgical tech- 
niques are critical to reduce the risk of damage to the 
gland during surgery. 


Resources 


BOOKS 
Chandrasoma, Parakrama, and Clive R. Taylor. Concise Pathol- 
ogy. East Norwalk, CT: Appleton & Lange, 1991. 


ORGANIZATIONS 
American Medical Association. 515 N. State St., Chicago, IL 
60612. (312) 464-5000. <http://www.ama-assn.org>. 


OTHER 
“Hypoparathyroidism.” ThriveOnline. 11 June 1998 <http:// 
thriveonline.oxygen.com>. 


Jeffrey P. Larson, RPT 


i Hypophysectomy 


Definition 


Hypophysectomy or hypophysis is the removal of 
the pituitary gland. 


Purpose 


The pituitary gland is in the middle of the head. 
Removing this master gland is a drastic step that was 
taken in the extreme circumstance of two cancers that 
had escaped all other forms of treatment. Cancers of the 
female breast and male prostate grow faster in the pres- 
ence of sex hormones. It used to be that sex hormones 
could be suppressed only by removing their source, the 
glands that made them. After the gonads were removed, 
some cancers continued to grow, so other stimulants to 
their growth had to removed. At this point, some cancer 
specialists turned to the pituitary. 


With the development of new therapeutic agents and 
methods, especially new ways to manipulate hormones 
without removing their source, this type of endocrine 
surgery has been largely relegated to history. However, 
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KEY TERMS 


Endocrine system—Group of glands and parts of 
glands that control metabolic activity. Pituitary, 
thyroid, adrenals, ovaries, and testes are all part of 
the endocrine system. 


Hormone—A chemical made in one place that has 
effects in distant places in the body. Hormone pro- 
duction is usually triggered by the pituitary gland. 


tumors develop in the pituitary gland that require 
removal. Here, the idea is to remove the tumor but par- 
tially preserve the gland. 


Description 


There are several surgical approaches to the pitu- 
itary. The surgeon will choose the best one for the specif- 
ic procedure. The pituitary lies directly behind the nose, 
and access through the nose or the sinuses is often the 
best approach. Opening the skull and lifting the frontal 
lobe of the brain will expose the delicate neck of the pitu- 
itary gland. This approach works best if tumors have 
extended above the pituitary fossa (the cavity in which 
the gland lies). 


Newer surgical methods using technology have 
made other approaches possible. Stereotaxis is a three- 
dimensional aiming technique using x rays or scans for 
guidance. Instruments can be placed in the brain with 
pinpoint accuracy through tiny holes in the skull. 
These instruments can then manipulate brain tissue, 
either to destroy it or remove it. Stereotaxis is also 
used to direct radiation with similar precision using a 
gamma knife. Access to some brain lesions can be 
gained through the blood vessels using tiny tubes and 
wires guided by x rays. 


Preparation 


Pituitary surgery is performed by neurosurgeons 
deep inside the skull. All the patient can do to prepare is 
keep as healthy as possible and trust that the surgeon will 
do his usual excellent job. Informed surgical consent is 
important so that the patient is fully confident of the need 
for surgery and the expected outcome. 


Aftercare 


Routine post-operative care is required. In addition, 
pituitary function will be assessed. 
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Hypopituitarism 


Risks 


The risks of surgery are multiple. Procedures are 
painstakingly selected to minimize risk and maximize 
benefit. Unique to surgery on the pituitary is the risk of 
destroying the entire gland and leaving the entire 
endocrine system without guidance. This used to be the 
whole purpose of hypophysectomy. After the procedure, 
the endocrinologist, a physician specializing in the study 
and care of the endocrine system, would provide the 
patient with all the hormones needed. Patients with no 
pituitary function did and still do quite well because of 
the available hormone replacements. 


Normal results 


Complete removal of the pituitary was the goal for 
cancer treatment. Today, removal of tumors with preser- 
vation of the gland is the goal. 


Abnormal results 


Tumors may not be completely removed, due to 
their attachment to vital structures. 


Resources 


BOOKS 

Biller, Beverly M. K., and Gilbert H. Daniels. “Neuroendocrine 
Regulation and Diseases of the Anterior Pituitary and 
Hypothalamus.” In Harrison’s Principles of Internal Med- 
icine, ed. Anthony S. Fauci, et al. New York: McGraw- 
Hill, 1997. 

Jameson, J. Larry. “Anterior Pituitary.” In Cecil Textbook of 
Medicine, ed. J. Claude Bennett and Fred Plum. Philadel- 
phia: W. B. Saunders Co., 1996. 

Youmans, Julian R. “Hypophysectomy.” In Neurological 
Surgery. Philadelphia: W. B. Saunders Co., 1990. 


J. Ricker Polsdorfer, MD 


Hypopigmentation see Albinism; Vitiligo 


i Hypopituitarism 


Definition 


Hypopituitarism is loss of function in an endocrine 
gland due to failure of the pituitary gland to secrete hor- 
mones which stimulate that gland’s function. The pituitary 
gland is located at the base of the brain. Patients diagnosed 
with hypopituitarism may be deficient in one single hor- 
mone, several hormones, or have complete pituitary failure. 
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Description 


The pituitary is a pea-sized gland located at the base 
of the brain, and surrounded by bone. The hypothalamus, 
another endocrine organ in the brain, controls the func- 
tion of the pituitary gland by providing “hormonal 
orders.” In turn, the pituitary gland regulates the many 
hormones that control various functions and organs with- 
in the body. The posterior pituitary acts as a sort of stor- 
age area for the hypothalamus and passes on hormones 
that control function of the muscles and kidneys. The 
anterior pituitary produces its own hormones which help 
to regulate several endocrine functions. 


In hypopituitarism, something interferes with the 
production and release of these hormones, thus affecting 
the function of the target gland. Commonly affected hor- 
mones may include: 


Gonadotropin deficiency 


Gonadotropin deficiency involves two distinct hor- 
mones affecting the reproductive system. Luteinizing 
hormone (LH) stimulates the testes in men and the 
ovaries in women. This deficiency can affect fertility in 
men and women and menstruation in women. Follicle- 
stimulating hormone (FSH) has similar effects to LH. 


Thyroid stimulating hormone deficiency 


Thyroid stimulating hormone (TSH) is involved in 
stimulation of the thyroid gland. A lack of stimulation in 
the gland leads to hypothyroidism. 


Adrenocorticotopic hormone deficiency 


Also known as corticotropin, adrenocorticotopic 
hormone (ACTH) stimulates the adrenal gland to pro- 
duce a hormone similar to cortisone, called cortisol. The 
loss of this hormone can lead to serious problems. 


Growth hormone deficiency 


Growth hormone (GH) regulates the body’s growth. 
Patients who lose supply of this hormone before physical 
maturity will suffer impaired growth. Loss of the hor- 
mone can also affect adults. 


Other hormone deficiencies 


Prolactin stimulates the female breast to produce 
milk. A hormone produced by the posterior pituitary, 
antidiuretic hormone (ADH), controls the function of the 
kidneys. When this hormone is deficient, diabetes 
insipidus can result. However, patients with hypopitu- 
itarism rarely suffer ADH deficiency, unless the hypopi- 
tuitarism is the result of hypothalamus disease. 
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Multiple hormone deficiencies 


Deficiency of a single pituitary hormone occurs less 
commonly than deficiency of more than one hormone. 
Sometimes referred to as progressive pituitary hormone 
deficiency or partial hypopituitarism, there is usually a 
predictable order of hormone loss. Generally, growth 
hormone is lost first, then luteinizing hormone deficiency 
follows. The loss of follicle-stimulating hormone, thy- 
roid stimulating hormone and adrenocorticotopic hor- 
mones follow much later. The progressive loss of pitu- 
itary hormone secretion is usually a slow process, which 
can occur over a period of months or years. Hypopitu- 
itarism does occasionally start suddenly with rapid onset 
of symptoms. 


Panhypopituitarism 


This condition represents the loss of all hormones 
released by the anterior pituitary gland. Panhypopitu- 
itarism is also known as complete pituitary failure. 


Causes and symptoms 


There are three major mechanisms which lead to the 
development of hypopituitarism. The first involves 
decreased release of hypothalamic hormones that stimu- 
late pituitary function. The cause of decreased hypothala- 
mic function may be congenital or acquired through 
interference such as tumors, inflammation, infection, 
mass lesions or interruption of blood supply. A second 
category of causes is any event or mass which interrupts 
the delivery of hormones from the hypothalamus. These 
may include particular tumors and aneurysms. Damage 
to the pituitary stalk from injury or surgery can also lead 
to hypopituitarism. 


The third cause of hypopituitarism is damage to the 
pituitary gland cells. Destroyed cells can not produce the 
pituitary hormones that would normally be secreted by 
the gland. Cells may be destroyed by a number of tumors 
and diseases. Hypopituitarism is often caused by tumors, 
the most common of which is pituitary adenoma. 


Symptoms of hypopituitarism vary with the affected 
hormones and severity of deficiency. Frequently, patients 
have had years of symptoms that were nonspecific until a 
major illness or stress occurred. Overall symptoms may 
include fatigue, sensitivity to cold, weakness, decreased 
appetite, weight loss and abdominal pain. Low blood 
pressure, headache and visual disturbances are other 
associated symptoms. 


Gonadotropin deficiency 


Symptoms specific to this hormone deficiency 
include decreased interest in sex for women and infertil- 
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ity in women and men. Women may also have premature 
cessation of menstruation, hot flashes, vaginal dryness 
and pain during intercourse. Women who are post- 
menopausal will not have obvious symptoms such as 
these and may first present with headache or loss of 
vision. Men may also suffer sexual dysfunction as a 
result of gonadotropin deficiency. In acquired 
gonadotropin deficiency, both men and women may 
notice loss of body hair. 


Thyroid stimulating hormone deficiency 


Intolerance to cold, fatigue, weight gain, constipa- 
tion and pale, waxy and dry skin indicate thyroid hor- 
mone deficiency. 


Adrenocorticotopic hormone deficiency 


Symptoms of ACTH deficiency include fatigue, 
weakness, weight loss and low blood pressure. Nausea, 
pale skin and loss of pubic and armpit hair in women 
may also indicate deficiency of ACTH. 


Growth hormone deficiency 


In children, growth hormone deficiency will result in 
short stature and growth retardation. Symptoms such as 
obesity and skin wrinkling may or may not show in 
adults and normal release of growth hormone normally 
declines with age. 


Other hormone deficiencies 


Prolactin deficiency is rare and is the result of partial 
or generalized anterior pituitary failure. When present, 
the symptom is absence of milk production in women. 
There are no known symptoms for men. ADH deficiency 
may produce symptoms of diabetes insipidus, such as 
excessive thirst and frequent urination. 


Multiple hormone deficiencies 


Patients with multiple hormone deficiencies will 
show symptoms of one or more specific hormone deficien- 
cies or some of the generalized symptoms listed above. 


Panhypopituitarism 


The absence of any pituitary function should show 
symptoms of one or all of the specific hormone deficien- 
cies. In addition to those symptoms, patients may have 
dry, pale skin that is finely textured. The face may appear 
finely wrinkled and contain a disinterested expression. 


Diagnosis 
Once the diagnosis of a single hormone deficiency is 


made, it is strongly recommended that tests for other hor- 
mone deficiencies be conducted. 
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Hypopituitarism 


Gonadotropin deficiency 


The detection of low levels of gonadotropin can be 
accomplished through simple blood tests which measure 
luteinizing hormone and follicle-stimulating hormone, 
simultaneously with gonadal steroid levels. The combi- 
nation of results can indicate to a physician if the cause 
of decreased hormone levels or function belongs to 
hypopituitarism or some sort of primary gonadal failure. 
Diagnosis will vary among men and women. 


Thyroid stimulating hormone deficiency 


Laboratory tests measuring thyroid function can 
help determine a diagnosis of TSH deficiency. The com- 
monly used tests are T4 and TSH measurement done 
simultaneously to determine the reserve, or pool, of thy- 
roid-stimulating hormone. 


Adrenocorticotopic hormone deficiency 


An insulin tolerance test may be given to determine 
if cortisol levels rise when hypoglycemia is induced. If 
they do not rise, there is insufficient reserve of cortisol, 
indicating an ACTH deficiency. If the insulin tolerance 
test is not safe for a particular patient, a glucagon test 
offers similar results. A CRH (corticotropin-releasing 
hormone) test may also be given. It involves injection of 
CRH to measure, through regularly drawn blood sam- 
ples, a resulting rise in ACTH and cortisol. Other tests 
which stimulate ACTH may be ordered. 


Growth hormone deficiency 


Growth hormone deficiency is measured through the 
use of insulin-like growth factor I tests, which measure 
growth factors that are dependent on growth hormones. 
Sleep and exercise studies may also be used to test for 
growth hormone deficiency, since these activities are 
known to stimulate growth hormone secretion. Several 
drugs also induce secretion of growth hormone and may 
be given to measure hormone response. The standard test 
for growth hormone deficiency is the insulin-induced 
hypoglycemia test. This test does carry some risk from 
the induced hypoglycemia. Other tests include an argi- 
nine infusion test, clonidine test and growth-hormone 
releasing hormone test. 


Other hormone deficiencies 


If a test calculates normal levels of prolactin, defi- 
ciency of the hormone is eliminated as a diagnosis. A 
TRH (thyrotropin-releasing hormone) simulation test can 
determine prolactin levels. A number of tests are avail- 
able to detect ADH levels and to determine diagnosis of 
diabetes insipidus. 
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Multiple and general hypopituitarism tests 


Physicians should be aware that nonspecific symp- 
toms can indicate deficiency of one or more hormones 
and should conduct a thorough clinical history. In general, 
diagnosis of hypopituitarism can be accomplished with a 
combination of dynamic tests and simple blood tests, as 
well as imaging exams. Most of these tests can be con- 
ducted in an outpatient lab or radiology facility. Magnetic 
resonance imaging (MRI) exams with gadolinium con- 
trast enhancement are preferred imaging exams to study 
the region of the hypothalamus and pituitary gland. When 
MRI is not available, a properly conducted computed 
tomography scan (CT scan) exam can take its place. 
These exams can demonstrate a tumor or other mass, 
which may be interfering with pituitary function. 


Panhypopituitarism 


The insulin-induced hypoglycemia, or insulin toler- 
ance test, which is used to determine specific hormone 
deficiencies, is an excellent test to diagnose panhypopi- 
tuitarism. This test can reveal levels of growth hormone, 
ACTH (cortisol) and prolactin deficiency. The presence 
of insufficient levels of all of these hormones is a good 
indication of complete pituitary failure. Imaging studies 
and clinical history are also important. 


Treatment 


Treatment differs widely, depending on the age and 
sex of the patient, severity of the deficiency, the number 
of hormones involved, and even the underlying cause of 
the hypopituitarism. Immediate hormone replacement is 
generally administered to replace the specific deficient 
hormone. Patient education is encouraged to help 
patients manage the impact of their hormone deficiency 
on daily life. For instance, certain illnesses, accidents or 
surgical procedures may have adverse complications due 
to hypopituitarism. 


Gonadotropin deficiency 


Replacement of gonadal steroids is common treat- 
ment for LH and FSH deficiency. Estrogen for women 
and testosterone for men will be prescribed in the low- 
est effective dosage possible, since there can be com- 
plications to this therapy. To correct women’s loss of 
libido, small doses of androgens may be prescribed. To 
restore fertility in men, regular hormone injections 
may be required. Male and female patients whose 
hypopituitarism results from hypothalamic disease 
may be successfully treated with a hypothalamic 
releasing hormone (GnRH), which can restore gonadal 
function and fertility. 
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Thyroid stimulating hormone deficiency 


In patients who have hypothyroidism, the function of 
the adrenal glands will be tested and treated with steroids 
before administering thyroid hormone replacement. 


Adrenocorticotopic hormone deficiency 


Hydrocortisone or cortisone in divided doses may be 
given to replace this hormone deficiency. Most patients 
require 20 mg or less of hydrocortisone per day. 


Growth hormone deficiency 


It is essential to treat children suffering from growth 
hormone deficiency. The effectiveness of growth hor- 
mone therapy in adults, particularly elderly adults, is not 
as well documented. It is thought to help restore normal 
muscle to fat ratios. Growth hormone is an expensive and 
cautiously prescribed treatment. 


Treatment of multiple deficiencies and 
panhypopituitarism 

The treatment of hypopituitarism is usually very 
straightforward, but must normally continue for the 
remainder of the patient’s life. Some patients may 
receive treatment with GnRH, the hypothalamic hor- 
mone. In most cases, treatment will be based on the spe- 
cific deficiency demonstrated. Patients with hypopitu- 
itarism should be followed regularly to measure treat- 
ment effectiveness and to avoid overtreatment with hor- 
mone therapy. If the cause of the disorder is a tumor or 
lesion, radiation or surgical removal are treatment 
options. Successful removal may reverse the hypopitu- 
itarism. However, even after removal of the mass, hor- 
mone replacement therapy may still be necessary. 


Prognosis 


The prognosis for most patients with hypopitu- 
itarism is excellent. As long as therapy is continued, 
many experience normal life spans. However, hypopitu- 
itarism is usually a permanent condition and prognosis 
depends on the primary cause of the disorder. It can be 
potentially life threatening, particularly when acute 
hypopituitarism occurs as a result of a large pituitary 
tumor. Morbidity from the disease has increased, 
although the cause is not known. It is possible that 
increased morbidity and death are due to overtreatment 
with hormones. Any time that recovery of pituitary func- 
tion can occur is preferred to lifelong hormone therapy. 


Prevention 


There is no known prevention of hypopituitarism, 
except for prevention of damage to the pituitary/hypo- 
thalamic area from injury. 
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KEY TERMS 


Adenoma—A benign (not threatening or cancer- 
ous) tumor that originates in a gland. 


Androgen—A hormone that usually stimulates the 
sex hormones of the male. 


Congenital—Present at birth. 


Diabetes insipidus—A disorder originating in the 
pituitary gland which is characterized by exces- 
sive thirst and urination. 


Endocrine—Refers to the system of internal secre- 
tion of substances into the body system from 
glands. 

Hypoglycemia—Abnormal decrease of sugar in 
the blood. 

Hypothyroidism—Deficient activity of the thyroid 
gland and resulting loss of energy. 


Resources 


BOOKS 

Current Diagnosis. Vol. 9. Ed. Rex B. Conn, et al. Philadel- 
phia: W. B. Saunders Co., 1997. 

ORGANIZATIONS 

Alliance for Genetic Support Groups. 35 Wisconsin Circle, 
Suite 440. Chevy Chase, MD 20815-7015. <http://www. 
medhelp.org/geneticalliance>. 

Human Growth Foundation. 997 Glen Cove Ave., Glen Head, 
NY 11545. (800) 451-6434. <http://www.hgfound.org>. 

OTHER 

HealthAnswers.com <http://www.healthanswers.com>. 


Teresa Norris 


Hypoplastic anemia see Aplastic anemia 


i Hypospadias and epispadias 


Definition 


Hypospadias is a congenital defect, primarily of 
males, in which the urethra opens on the underside (ven- 
trum) of the penis. The corresponding defect in females 
is an opening of the urethra into the vagina and is rare. 


Epispadias (also called bladder exstrophy) is a con- 
genital defect of males in which the urethra opens on the 
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Hypospadias and epispadias 


Foreskin 


~— Urethral 


opening 


In hypospadias, the urethra opens along the penile shaft rather than at the penile tip. (Illustration by Argosy Inc.) 


upper surface (dorsum) of the penis. The corresponding 
defect in females is a fissure in the upper wall of the ure- 
thra and is quite rare. 


Description 


In a male, the external opening of the urinary tract 
(external meatus) is normally located at the tip of the 
penis. In a female, it is normally located between the cli- 
toris and the vagina. 


In males with hypospadias, the urethra opens on the 
inferior surface or underside of the penis. In females 
with hypospadias, the urethra opens into the cavity of 
the vagina. 


In males with epispadias, the urethra opens on the 
superior surface or upper side of the penis. In females 
with epispadias, there is a crack or fissure in the wall of 
the urethra and out of the body through an opening in the 
skin above the clitoris. 


During the embryological development of males, a 
groove of tissue folds inward and then fuses to form a 
tube that becomes the urethra. Hypospadias occurs when 
the tube does not form or does not fuse completely. Epis- 
padias is due to a defect in the tissue that folds inward to 
form the urethra. 


During the development of a female, similar 
processes occur to form the urethra. The problem is usu- 
ally insufficient length of the tube that becomes the ure- 
thra. As a result, the urethra opens in an abnormal loca- 
tion, resulting in a hypospadias. Occasionally, fissures 
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form in the bladder. These may extend to the surface of 
the abdomen and fuse with the adjacent skin. This is 
most often identified as a defect in the bladder although 
it is technically an epispadias. 


Hypospadias in males generally occur alone. Female 
hypospadias may be associated with abnormalities of the 
genital tract, since the urinary and genital tracts are 
formed in the same embryonic process. 


Because it represents incomplete development of the 
penis, some experts think that insufficient male hormone 
may be responsible for hypospadias. 


In males, the incidence of hypospadias is approxi- 
mately one per 250 to 300 live births. Epispadias is much 
less common, having an incidence of about one per 
100,000 live male births. 


In females, hypospadias is much less common than 
in males. It appears about once in every 500,000 live 
female births. Epispadias is even rarer. Reliable esti- 
mates of the prevalence of epispadias in females are not 
available. Epispadias in females is often diagnosed and 
recorded as a bladder anomaly. 


Causes and symptoms 


Hypospadias and epispadias are congenital defects 
of the urinary tract. This means that they occur during 
intrauterine development. There is no genetic basis for 
the defects. Specific causes for hypospadias are not 
known. This means that blood relatives do not have 
increased chances of developing them. 
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Hypospadias is usually not associated with other 
defects of the penis or urethra. In males, it can occur at 
any site along the underside of the penis. In females, the 
urethra exits the body in an abnormal location. This is 
usually due to inadequate length of the urethra. 


Epispadias is associated with bladder abnormali- 
ties. In females, the front wall of the bladder does not 
fuse or close. The bladder fissure may extend to the 
external abdominal wall. In such a rare case, the front 
of the pelvis is also widely separated. In males, the 
bladder fissure extends into the urethra and simply 
becomes an opening somewhere along the upper sur- 
face of the penis. 


Hypospadias is associated with difficulty in assign- 
ing gender to babies. This occurs when gender is not 
obvious at birth because of deformities in the sex organs. 


Diagnosis 


Male external urinary tract defects are discovered at 
birth during the first detailed examination of the newborn. 
Female urethral defects may not be discovered for some 
time due to the difficulty in viewing the infant vagina. 


Treatment 


Surgery is the treatment of choice for both hypospa- 
dias and epispadias. All surgical repairs should be under- 
taken early and completed without delay. This minimizes 
psychological trauma. 


In males with hypospadias, one surgery is usually 
sufficient to repair the defect. With more complicated 
hypospadias (more than one abnormally situated urethral 
opening), multiple surgeries may be required. In females 
with hypospadias, surgical repair is technically more 
complicated but can usually be completed in a brief 
interval of time. 


Repairing an epispadias is more difficult. In males, 
this may involve other structures in the penis. Males 
should not be circumcised since the foreskin is often 
needed for the repair. Unfortunately, choices may be 
required that affect the ability to inseminate a female 
partner. Reproduction requires that the urethral meatus 
be close to the tip of the penis. Cosmetic appearance and 
urinary continence are usually the primary goals. Surgery 
for these defects is successful 70 to 80% of the time. 
Modern treatment of complete male epispadias allows 
for an excellent genital appearance and achievement of 
urinary continence. 


In females, repair of epispadias may require multiple 
surgical procedures. Urinary continence and cosmetic 
appearance are the usual primary considerations. Urinary 
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continence is usually achieved although cosmetic 
appearance may be somewhat compromised. Fertility is 
not usually affected. Repair rates that are similar or better 
than those for males can usually be achieved for females. 


Hypospadias in both males and females is more of a 
nuisance and hindrance to reproduction than a threat to 
health. If surgery is not an option, the condition may be 
allowed to persist. This usually leads to an increased risk 
of infections in the lower urinary tract. 


Prognosis 


With adequate surgical repair, most males with simple 
hypospadias can lead normal lives with a penis that appears 
and functions in a normal manner. This includes fathering 
children. Females with simple hypospadias also have nor- 
mal lives, including conceiving and bearing children. 


The prognosis for epispadias depends on the extent of 
the defect. Most males with relatively minor epispadias 
lead normal lives, including fathering children. As the 
extent of the defect increases, surgical reconstruction is 
generally acceptable. However, many of these men are 
unable to conceive children. Most epispadias in females 
can be surgically repaired. The chances of residual disfig- 
urement increase as the extent of the epispadias increases. 
Fertility in females is not generally affected by epispadias. 


Resources 


BOOKS 

Duckett, John W. “Hypospadias.” In Campbell’s Urology. Edit- 
ed by Patrick C. Walsh, et al. Philadelphia: W. B. Saun- 
ders, 1998, 2093-2116. 

Gearhart, John P. and Robert D. Jeffs. “Exstrophy-epispadias 
complex and bladder anomalies.” In Campbell’ s Urology, 
Edited by Patrick C. Walsh, et al. Philadelphia: W. B. 
Saunders, 1998, 1977-1982. 

Nelson, Waldo E., et al., ed. “Anomalies of the bladder.” In 
Nelson Textbook of Pediatrics. Philadelphia: W. B. Saun- 
ders, 2000, 1639-1642. 

Nelson, Waldo E., et al., ed. “Anomalies of the penis and ure- 
thra.” In Nelson Textbook of Pediatrics. Philadelphia: W. 
B. Saunders, 2000, 1645-1650. 


PERIODICALS 

Kajbafzadeh AM, PG Duffy, PG Ransley: “The evolution of 
penile reconstruction in epispadias repair: a report of 180 
cases.” Journal of Urology, 1995, 154(2 Pt 2):858-61. 

Shapiro E; H Lepor, RD Jeffs: “The inheritance of the exstro- 
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ORGANIZATIONS 
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KEY TERMS 


Bladder—This is the organ that stores urine after it 
flows out of the kidneys and through the ureters. 


Circumcision—The surgical removal of the fore- 
skin of the penis. 


Continence—Normal function of the urinary blad- 
der and urethra, allowing fluid flow during urina- 
tion and completely stopping flow at other times. 


External meatus—The external opening through 
which urine and seminal fluid (in males only) 
leave the body. 


Genital tract—The organs involved in reproduc- 
tion. In a male, they include the penis, testicles, 
prostate and various tubular structures to transport 
seminal fluid and sperm. In a female, they include 
the clitoris, vagina, cervix, uterus, fallopian tubes 
and ovaries. 


Urethra—tThe tubular portion of the urinary tract 
connecting the bladder and external meatus 
through which urine passes. In males, seminal 
fluid and sperm also pass through the urethra. 
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Box F2-156, Greenwood Village, CO 80111. hypospadi- 
asassn@ yahoo.com. <http://www.hypospadias.net>. 
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yahoo.com/clubs/mumswithhypospadiaskids>. 

University of California - San Francisco. <http://itsa.ucsf.edu/ 
~uroweb/Uro/hypospadias/index.html>. 
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I Hypotension 


Definition 


Hypotension is the medical term for low blood pres- 
sure. 


Description 


The pressure of the blood in the arteries rises and falls 
as the heart and muscles handle demands of daily living, 
such as exercise, sleep and stress. Some healthy people 
have blood pressure well below the average for their age, 
even though they have a completely normal heart and blood 
vessels. This is often true of athletes who are in superior 
shape. The term “hypotension” is usually used only when 
blood pressure has fallen so far that enough blood can no 
longer reach the brain, causing dizziness and fainting. 


Causes and symptoms 


Postural hypotension is the most common type of 
low blood pressure. In this condition, symptoms appear 
after a person sits up or stands quickly. In normal people, 
the cardiovascular system must make a quick adjustment 
to raise blood pressure slightly to account for the change 
in position. For those with postural hypotension, the 
blood pressure adjustment is not adequate or it doesn’t 
happen. Postural hypotension may occur if someone is 
taking certain drugs or medicine for high blood pressure. 
It also happens to diabetics when nerve damage has dis- 
rupted the reflexes that control blood pressure. 


Many people have a chronic problem with low blood 
pressure that is not particularly serious. This may include 
people who require certain medications, who are preg- 
nant, have bad veins, or have arteriosclerosis (hardening 
of the arteries). 


The most serious problem with low blood pressure 
occurs when there is a sudden drop, which can be life- 
threatening due to widespread ischemia (insufficient 
supply of blood to an organ due to blockage in an artery). 
This type of low blood pressure may be due to a wide 
variety of causes, including: 


e trauma with extensive blood loss 

e serious burns 

e shock from various causes (e.g. anaphylaxis) 
e heart attack 

e adrenal failure (Addisonian crisis) 

e cancer 

e severe fever 


e serious infection (septicemia) 
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KEY TERMS 


Arteriosclerosis—A group of disorders that causes 
thickening and loss of elasticity in artery walls. 


Diagnosis 

Blood pressure is a measure of the pressure in the 
arteries created by the heart contracting. During the day, 
a normal person’s blood pressure changes constantly, 
depending on activity. Low blood pressure can be diag- 
nosed by taking the blood pressure with a sphygmo- 
manometer. This is a device with a soft rubber cuff that is 
inflated around the upper arm until it’s tight enough to 
stop blood flow. The cuff is then slowly deflated until the 
health care worker, listening to the artery in the arm with 
a stethoscope, can hear the blood first as a beat forcing 
its way along the artery. This is the systolic pressure. The 
cuff is then deflated more until the beat disappears and 
the blood flows steadily through the open artery; this 
gives the diastolic pressure. 


Blood pressure is recorded as systolic (higher) and 
diastolic (lower) pressures. A healthy young adult has a 
blood pressure of about 110/75, which typically rises 
with age to about 140/90 by age 60 (a reading now con- 
sidered mildly elevated). 


Treatment 


Treatment of low blood pressure depends on the 
underlying cause, which can usually be resolved. For 
those people with postural hypotension, a medication 
adjustment may help prevent the problem. These individ- 
uals may find that rising more slowly, or getting out of 
bed in slow stages, helps the problem. Low blood pres- 
sure with no other symptoms does not need to be treated. 


Prognosis 


Low blood pressure as a result of injury or other 
underlying condition can usually be successfully treated 
if the trauma is not too extensive or is treated in time. 
Less serious forms of chronic low blood pressure have a 
good prognosis and do not require treatment. 


Resources 


BOOKS 

Smeltzer, Suzanne C., and Brenda G. Bare. Brunner and Sud- 
darth’ s Textbook of Medical and Surgical Nursing. 8th ed. 
Philadelphia: Lippincott-Raven Publishers, 1996. 


Carol A. Turkington 
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i Hypothermia 


Definition 


Hypothermia, a potentially fatal condition, occurs 
when body temperature falls below 95°F (35°C). 


Description 


Although hypothermia is an obvious danger for peo- 
ple living in cold climates, many cases have occurred 
when the air temperature is well above the freezing mark. 
Elderly people, for instance, have succumbed to 
hypothermia after prolonged exposure to indoor air tem- 
peratures of 50—65°F (10—18.3°C). In the United States, 
hypothermia is primarily an urban phenomenon associat- 
ed with alcoholism, drug addiction, mental illness, and 
cold—water immersion accidents. The victims are often 
homeless male alcoholics. Officially, 11,817 deaths were 
attributed to hypothermia in the United States from 1979 
to 1994, but experts suspect that many fatal cases go 
unrecognized. Nearly half the victims were 65 or older, 
with males dominating every age group. Nonwhites were 
also overrepresented in the statistics. Among males 65 
and older, nonwhites outnumbered whites by more than 
four to one. 


Causes and symptoms 


Measured orally, a healthy person’s body tempera- 
ture can fluctuate between 97°F (36.1°C) and 100°F 
(37.8°C). Survival depends on maintaining temperature 
stability within this range by balancing the heat produced 
by metabolism with the heat lost to the environment 
through (for the most part) the skin and lungs. When 
environmental or other changes cause heat loss to out- 
pace heat production, the brain triggers physiological 
and behavioral responses to restore the balance. The 
involuntary muscular activity of shivering, for example, 
aids heat production by accelerating metabolism. But if 
the cold stress is too great and the body’s defenses are 
overwhelmed, body temperature begins to fall. 
Hypothermia is considered to begin once body tempera- 
ture reaches 95°F (35°C), though even smaller drops in 
temperature can have an adverse effect. 


Hypothermia is divided into two types: primary 
and secondary. Primary hypothermia occurs when the 
body’s heat-balancing mechanisms are working prop- 
erly but are subjected to extreme cold, whereas sec- 
ondary hypothermia affects people whose heat-balanc- 
ing mechanisms are impaired in some way and cannot 
respond adequately to moderate or perhaps even mild 
cold. Primary hypothermia typically involves exposure 
to cold air or immersion in cold water. The cold air 
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variety usually takes at least several hours to develop, 
but immersion hypothermia will occur within about an 
hour of entering the water, since water draws heat 
away from the body much faster than air does. In sec- 
ondary hypothermia, the body’s heat-balancing mecha- 
nisms can fail for any number of reasons, including 
strokes, diabetes, malnutrition, bacterial infection, 
thyroid disease, spinal cord injuries (which prevent the 
brain from receiving crucial temperature-related infor- 
mation from other parts of the body), and the use of 
medications and other substances that affect the brain 
or spinal cord. Alcohol is one such substance. In small- 
er amounts it can put people at risk by interfering with 
their ability to recognize and avoid cold-weather dan- 
gers. In larger amounts it shuts down the body’s heat- 
balancing mechanisms. 


Secondary hypothermia is often a threat to the 
elderly, who may be on medications or suffering from 
illnesses that affect their ability to conserve heat. Mal- 
nutrition and immobility can also put the elderly at 
risk. Some medical research suggests as well that 
shivering and blood vessel narrowing—two of the 
body’s defenses against cold—may not be triggered as 
quickly in older people. For these and other reasons, 
the elderly can, over a period of days or even weeks, 
fall victim to hypothermia in poorly insulated homes 
or other surroundings that family, friends, and care- 
givers may not recognize as life threatening. Another 
risk for the elderly is the fact that hypothermia can 
easily be misdiagnosed as a stroke or some other 
common illness of old age. 


The signs and symptoms of hypothermia follow a 
typical course, though the body temperatures at which 
they occur vary from person to person depending on 
age, health, and other factors. The impact of hypother- 
mia on the nervous system often becomes apparent quite 
early. Coordination, for instance, may begin to suffer as 
soon as body temperature reaches 95°F (35°C). The 
early signs of hypothermia also include cold and pale 
skin and intense shivering; the latter stops between 90°F 
(32.2°C) and 86°F (30°C). As body temperature contin- 
ues to fall, speech becomes slurred, the muscles go 
rigid, and the victim becomes disoriented and experi- 
ences eyesight problems. Other harmful consequences 
include dehydration as well as liver and kidney failure. 
Heart rate, respiratory rate, and blood pressure rise dur- 
ing the first stages of hypothermia, but fall once the 
90°F (32.2°C) mark is passed. Below 86°F (30°C) most 
victims are comatose, and below 82°F (27.8°C) the 
heart’s rhythm becomes dangerously disordered. Yet 
even at very low body temperatures, people can survive 
for several hours and be successfully revived, though 
they may appear to be dead. 
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Diagnosis 

Information on the patient’s prior health and activi- 
ties often helps doctors establish a correct diagnosis and 
treatment plan. Pulse, blood pressure, temperature, and 
respiration require immediate monitoring. Because the 
temperature of the mouth is not an accurate guide to the 
body’s core temperature, readings are taken at one or two 
other sites, usually the ear, rectum, or esophagus. Other 
diagnostic tools include electrocardiography, which is 
used to evaluate heart rhythm, and blood and urine tests, 
which provide several kinds of key information; a chest 
x ray is also required. A computed tomography scan (CT 
scan) or magnetic resonance imaging (MRI) may be 
needed to check for head and other injuries. 


Treatment 


Emergency medical help should be summoned when- 
ever a person appears hypothermic. The danger signs 
include intense shivering; stiffness and numbness in the 
arms and legs; stumbling and clumsiness; sleepiness, con- 
fusion, disorientation, amnesia, and irrational behavior; 
and difficulty speaking. Until emergency help arrives, a 
victim of outdoor hypothermia should be brought to shel- 
ter and warmed by removing wet clothing and footwear, 
drying the skin, and wrapping him or her in warm blankets 
or a sleeping bag. Gentle handling is necessary when mov- 
ing the victim to avoid disturbing the heart. Rubbing the 
skin or giving the victim alcohol can be harmful, though 
warm drinks such as clear soup and tea are recommended 
for those who can swallow. Anyone who aids a victim of 
hypothermia should also look for signs of frostbite and be 
aware that attempting to rewarm a frostbitten area of the 
body before emergency help arrives can be extremely dan- 
gerous. For this reason, frostbitten areas must be kept 
away from heat sources such as campfires and car heaters. 


Rewarming is the essence of hospital treatment for 
hypothermia. How rewarming proceeds depends on the 
body temperature. Different approaches are used for 
patients who are mildly hypothermic (the patient’s body 
temperature is 90-95°F [32.2—35°C]), moderately 
hypothermic (86—-90°F [30-32.2°C]), or severely 
hypothermic (less than 86°F [30°C]). Other considera- 
tions, such as the patient’s age or the condition of the 
heart, can also influence treatment choices. 


Mild hypothermia is reversed with passive rewarm- 
ing. This technique relies on the patient’s own metabo- 
lism to rewarm the body. Once wet clothing is removed 
and the skin is dried, the patient is covered with blankets 
and placed in a warm room. The goal is to raise the 
patient’s temperature by 0.5—2°C an hour. 


Moderate hypothermia is often treated first with 
active external rewarming and then with passive rewarm- 
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ing. Active external rewarming involves applying heat to 
the skin, for instance by placing the patient in a warm 
bath or wrapping the patient in electric heating blankets. 


Severe hypothermia requires active internal rewarm- 
ing, which is recommended for some cases of moderate 
hypothermia as well. There are several types of active 
internal rewarming. Cardiopulmonary bypass, in which 
the patient’s blood is circulated through a rewarming 
device and then returned to the body, is considered the 
best, and can raise body temperature by 1—2°C every 3-5 
minutes. However, many hospitals are not equipped to 
offer this treatment. The alternative is to introduce warm 
oxygen or fluids into the body. 


Hypothermia treatment can also include, among 
other things, insulin, antibiotics, and fluid replacement 
therapy. When the heart has stopped, both cardiopul- 
monary resuscitation (CPR) and rewarming are neces- 
sary. Once a patient’s condition has stabilized, he or she 
may need treatment for an underlying problem such as 
alcoholism or thyroid disease. 


Prognosis 


Victims of mild or moderate hypothermia usually 
enjoy a complete recovery. In regard to severely hypother- 
mic patients, the prognosis for survival varies due to dif- 
ferences in people’s physiological responses to cold. 


Prevention 


People who spend time outdoors in cold weather can 
reduce heat loss by wearing their clothing loosely and in 
layers and by keeping their hands, feet, and head well cov- 
ered (30-50% of body heat is lost through the head). 
Because water draws heat away from the body so easily, 
staying dry is important, and wet clothing and footwear 
should be replaced as quickly as possible. Wind- and water- 
resistant outer garments are also crucial. Alcohol should be 
avoided because it promotes heat loss by expanding the 
blood vessels that carry body heat to the skin. 


Preventing hypothermia among the elderly requires 
vigilance on the part of family, friends, and caregivers. An 
elderly person’s home should be properly insulated and 
heated, with living areas kept at a temperature of 70°F 
(21.1°C). Warm clothing and bedding are essential, as are 
adequate food, rest, and exercise; warming the bed and 
bedroom before going to sleep is also recommended. Older 
people who live alone should be visited regularly—at least 
once a day during very cold weather—to ensure that their 
health remains sound and that they are taking good care of 
themselves. For help and advice, family members and oth- 
ers can turn to government and social service agencies. 
Meals on wheels and visiting nurse programs, for instance, 
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KEY TERMS 


Antibiotics—Substances used against microorgan- 
isms that cause infection. 


Computed tomography—A process that uses x 
rays to create three-dimensional images of struc- 
tures inside the body. 


Esophagus—A muscular tube through which food 
and liquids pass on their way to the stomach. 


Insulin—A substance that regulates blood glucose 
levels. Glucose is a sugar. 


Magnetic resonance imaging—The use of electro- 
magnetic energy to create images of structures 
inside the body. 


Metabolism—The chemical changes by which the 
body breaks down food and other substances and 
builds new substances necessary for life. 


Nervous system—The system that transmits infor- 
mation, in the form of electrochemical impulses, 
throughout the body. It comprises the brain, spinal 
cord, and nerves. 


Rectum—The lower section of the large intestine. 
The intestines are part of the digestive system. 


Stroke—A condition involving loss of blood flow 
to the brain. 


Thyroid—A gland (fluid-secreting structure) in the 
neck. It plays an important role in metabolism. 


may be available, and it may be possible to obtain financial 
aid for winterizing and heating homes. 


Resources 


BOOKS 

Danzl, Daniel F. “Disturbances Due to Cold.” In Conn’s Cur- 
rent Therapy, 1996, ed. Robert E. Rakel. Philadelphia: W. 
B. Saunders Co., 1996. 

Danzl, Daniel F., Robert S. Pozos, and Murray P. Hamlet. 
“Accidental Hypothermia.” In Wilderness Medicine: Man- 
agement of Wilderness and Environmental Emergencies, 
ed. Paul S. Auerbach. St. Louis: Mosby, 1995. 

Mills Jr., W. J., and R. S. Pozos. “Low Temperature Effects on 
Humans.” In Encyclopedia of Human Biology, ed. Renato 
Dulbecco. San Diego: Academic Press, 1997. 

Petty, Kevin J. “Hypothermia.” In Harrison’s Principles of 
Internal Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 


Howard Baker 


1755 


eiuaujodAy 


Hypothyroidism 


i Hypothyroidism 


Definition 


Hypothyroidism, or underactive thyroid, develops 
when the thyroid gland fails to produce or secrete as 
much thyroxine (T,) as the body needs. Because T, regu- 
lates such essential functions as heart rate, digestion, 
physical growth, and mental development, an insufficient 
supply of this hormone can slow life-sustaining process- 
es, damage organs and tissues in every part of the body, 
and lead to life-threatening complications. 


Description 


Hypothyroidism is one of the most common chronic 
diseases in the United States. Symptoms may not appear 
until years after the thyroid has stopped functioning and 
they are often mistaken for signs of other illnesses, 
menopause, or aging. Although this condition is 
believed to affect as many as 11 million adults and chil- 
dren, as many as two of every three people with hypothy- 
roidism may not know they have the disease. 


Nicknamed “Gland Central” because it influences 
almost every organ, tissue, and cell in the body, the thy- 
roid is shaped like a butterfly and located just below the 
Adam’s apple. The thyroid stores iodine the body gets 
from food and uses this mineral to create T,. Low T, lev- 
els can alter weight, appetite, sleep patterns, body tem- 
perature, sex drive, and a variety of other physical, men- 
tal, and emotional characteristics. 


There are three types of hypothyroidism. The most 
common is primary hypothyroidism, in which the thy- 
roid doesn’t produce an adequate amount of T,. Sec- 
ondary hypothyroidism develops when the pituitary 
gland does not release enough of the thyroid-stimulating 
hormone (TSH) that prompts the thyroid to manufacture 
T,. Tertiary hypothyroidism results from a malfunction 
of the hypothalamus, the part of the brain that controls 
the endocrine system. Drug-induced hypothyroidism, an 
adverse reaction to medication, occurs in two of every 
10,000 people, but rarely causes severe hypothyroidism. 


Hypothyroidism is at least twice as common in women 
as it is in men. Although hypothyroidism is most common 
in women who are middle-aged or older, the disease can 
occur at any age. Newborn infants are tested for congenital 
thyroid deficiency (cretinism) using a test that measures the 
levels of thyroxine in the infant’s blood. Treatment within 
the first few months of life can prevent mental retardation 
and physical abnormalities. Older children who develop 
hypothyroidism suddenly stop growing. 


Factors that increase a person’s risk of developing 
hypothyroidism include age, weight, and medical history. 
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Women are more likely to develop the disease after age 
50; men, after age 60. Obesity also increases risk. A 
family history of thyroid problems or a personal history 
of high cholesterol levels or such autoimmune diseases 
as lupus, rheumatoid arthritis, or diabetes can make an 
individual more susceptible to hypothyroidism. 


Causes and symptoms 


Hypothyroidism is most often the result of 
Hashimoto’s disease, also known as chronic thyroiditis 
(inflammation of the thyroid gland). In this disease, the 
immune system fails to recognize that the thyroid gland 
is part of the body’s own tissue and attacks it as if it were 
a foreign body. The attack by the immune system impairs 
thyroid function and sometimes destroys the gland. 
Other causes of hypothyroidism include: 


e Radiation. Radioactive iodine used to treat hyperthy- 
roidism (overactive thyroid) or radiation treatments for 
head or neck cancers can destroy the thyroid gland. 


e Surgery. Removal of the thyroid gland because of can- 
cer or other thyroid disorders can result in hypothy- 
roidism. 


e Viruses and bacteria. Infections that depress thyroid 
hormone production usually cause permanent hypothy- 
roidism. 


e Medication. Nitroprusside, lithium, or iodides can 
induce hypothyroidism. Because patients who use these 
medications are closely monitored by their doctors, this 
side effect is very rare. 


¢ Pituitary gland malfunction. This is a rare condition in 
which the pituitary gland fails to produce enough TSH 
to activate the thyroid’s production of T,. 


e Congenital defect. One of every 4,000 babies is born 
without a properly functioning thyroid gland. 


e Diet. Because the thyroid makes T, from iodine drawn 
from food, an iodine-deficient diet can cause hypothy- 
roidism. Adding iodine to table salt and other common 
foods has eliminated iodine deficiency in the United 
States. Certain foods (cabbage, rutabagas, peanuts, 
peaches, soybeans, spinach) can interfere with thyroid 
hormone production. 


e Environmental contaminants. Certain man-made chem- 
icals-such as PCBs-found in the local environment at 
high levels may also cause hypothyroidism. 


Hypothyroidism is sometimes referred to as a “silent” 
disease because early symptoms may be so mild that no 
one realizes anything is wrong. Untreated symptoms 
become more noticeable and severe, and can lead to con- 
fusion and mental disorders, breathing difficulties, heart 
problems, fluctuations in body temperature, and death. 
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Someone who has hypothyroidism will probably 
have more than one of the following symptoms: 


e fatigue 

e decreased heart rate 

e progressive hearing loss 

e weight gain 

¢ problems with memory and concentration 
e depression 

e goiter (enlarged thyroid gland) 

e muscle pain or weakness 

e loss of interest in sex 

* numb, tingling hands 

e dry skin 

e swollen eyelids 

e dryness, loss, or premature graying of hair 
* extreme sensitivity to cold 

e constipation 

* irregular menstrual periods 

e hoarse voice 


Hypothyroidism usually develops gradually. When 
the disease results from surgery or other treatment for 
hyperthyroidism, symptoms may appear suddenly and 
include severe muscle cramps in the arms, legs, neck, 
shoulders, and back. 


It’s important to see a doctor if any of these symp- 
toms appear unexpectedly. People whose hypothy- 
roidism remains undiagnosed and untreated may eventu- 
ally develop myxedema. Symptoms of this rare but 
potentially deadly complication include enlarged tongue, 
swollen facial features, hoarseness, and physical and 
mental sluggishness. 


Myxedema coma can cause unresponsiveness; irreg- 
ular, shallow breathing; and a drop in blood pressure and 
body temperature. The onset of this medical emergency 
can be sudden in people who are elderly or have been ill, 
injured, or exposed to very cold temperatures; who have 
recently had surgery; or who use sedatives or anti- 
depressants. Without immediate medical attention, 
myxedema coma can be fatal. 


Diagnosis 


Diagnosis of hypothyroidism is based on the 
patient’s observations, medical history, physical exami- 
nation, and thyroid function tests. Doctors who spe- 
cialize in treating thyroid disorders (endocrinologists) 
are most apt to recognize subtle symptoms and physical 
indications of hypothyroidism. A blood test known as a 
thyroid-stimulating hormone (TSH) assay, thyroid 
nuclear medicine scan, and thyroid ultrasound are 
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Cretinism—Severe hypothyroidism that is present 
at birth. 


Endocrine system—The network of glands that 
produce hormones and release them into the 
bloodstream. The thyroid gland is part of the 
endocrine system. 


Hypothalamus—tThe part of the brain that controls 
the endocrine system. 


Myxedema—A condition that can result from a 
thyroid gland that produces too little of its hor- 
mone. In addition to a decreased metabolic rate, 
symptoms may include anemia, slow speech, an 
enlarged tongue, puffiness of the face and hands, 
loss of hair, coarse and thickened skin, and sensi- 
tivity to cold. 


Pituitary gland—Small, oval endocrine gland 
attached to the hypothalamus. The pituitary gland 
releases TSH, the hormone that activates the thy- 
roid gland. 


Thyroid-stimulating hormone (TSH)—A hormone 
secreted by the pituitary gland that controls the 
release of T, by the thyroid gland. 


Thyroxine (T,)—Thyroid hormone that regulates 
many essential body processes. 


used to confirm the diagnosis. A woman being tested for 
hypothyroidism should let her doctor know if she is preg- 
nant or breastfeeding and all patients should be sure their 
doctors are aware of any recent procedures involving 
radioactive materials or contrast media. 


The TSH assay is extremely accurate, but some doc- 
tors doubt the test’s ability to detect mild hypothy- 
roidism. They advise patients to monitor their basal (rest- 
ing) body temperature for below-normal readings that 
could indicate the presence of hypothyroidism. 


Treatment 


Natural or synthetic thyroid hormones are used to 
restore normal (euthyroid) thyroid hormone levels. Syn- 
thetic hormones are more effective than natural substances, 
but it may take several months to determine the correct 
dosage. Patients start to feel better within 48 hours, but 
symptoms will return if they stop taking the medication. 


Most doctors prescribe levothyroxine sodium tablets, 
and most people with hypothyroidism will take the med- 
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ication for the rest of their lives. Aging, other medica- 
tions, and changes in weight and general health can affect 
how much replacement hormone a patient needs, and reg- 
ular TSH tests are used to monitor hormone levels. 
Patients should not switch from one brand of thyroid hor- 
mone to another without a doctor’s permission. 


Regular exercise and a high-fiber diet can help 
maintain thyroid function and prevent constipation. 


Alternative treatment 


Alternative treatments are primarily aimed at 
strengthening the thyroid and will not eliminate the need 
for thyroid hormone medications. Herbal remedies to 
improve thyroid function and relieve symptoms of 
hypothyroidism include bladder wrack (Fucus vesiculo- 
sus), which can be taken in capsule form or as a tea. 
Some foods, including cabbage, peaches, radishes, soy- 
beans, peanuts, and spinach, can interfere with the pro- 
duction of thyroid hormones. Anyone with hypothy- 
roidism may want to avoid these foods. The Shoulder 
Stand yoga position (at least once daily for 20 minutes) 
is believed to improve thyroid function. 


Prognosis 


Thyroid hormone replacement therapy generally 
maintains normal thyroid hormone levels unless treat- 
ment is interrupted or discontinued. 


Prevention 


Primary hypothyroidism can’t be prevented, but rou- 
tine screening of adults could detect the disease in its 
early stages and prevent complications. 


Resources 


BOOKS 

The Editors of Time-Life Books. The Medical Advisor: The 
Complete Guide to Alternative and Conventional Treat- 
ments. Alexandria, VA: Time Life, Inc., 1996. 
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Maureen Haggerty 


f Hypotonic duodenography 


Definition 


Hypotonic duodenography is an x-ray procedure 
that produces images of the duodenum. The duodenum is 
the first part of the small intestine. 
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Purpose 


Hypotonic duodenography may be ordered to detect 
tumors of the head of the pancreas or the area where the 
pancreatic and bile ducts meet the small intestine. 
Lesions causing upper abdominal pain may be demon- 
strated by duodenography, and the procedure can aid in 
the diagnosis of chronic pancreatitis. 


Precautions 


Some patients with narrowing of the tubes in the 
upper gastrointestinal tract should not receive duodenogra- 
phy. Patients with certain heart disorders and glaucoma 
are cautioned against receiving an agent called anticholin- 
ergic, which is administered during the procedure to lessen 
intestinal muscle spasms. A hormone called glucagon may 
also be used to relax the intestines, but its use is not rec- 
ommended in patients with most forms of diabetes. 


Description 


Hypotonic duodenography is also referred to as x ray 
of the duodenum or simply as duodenography. The patient 
is seated while the radiologist places a catheter in the nose 
and down into the stomach. Then the patient lies down and 
the tube is continued to the duodenum. The radiologist is 
guided in this placement by a fluoroscopic image. (Fluoro- 
scopic equipment shows an immediate x ray. In this case, 
the x ray shows the location of the catheter as it is moved 
into the stomach and duodenum.) Next, either the glucagon 
is administered intravenously or anticholinergic is injected 
into the patient to relax the muscles of the intestine. 


After several minutes, the physician will administer 
barium through the catheter. Barium is a contrast agent 
that will help highlight the area on the fluoroscopy screen 
and x rays. After a few films are taken, some of the bari- 
um is withdrawn and air is sent in through the catheter. 
Additional images are acquired and the catheter is then 
removed. The procedure takes from 30—60 minutes. 


Preparation 


Patients are required to fast from midnight before 
the test until after the test, or about 6—12 hours. Just prior 
to the exam, patients should remove dentures, glasses, 
and other objects that may interfere with the procedure. 
The patient may be instructed to empty his or her bladder 
just prior to duodenography. 


Aftercare 


The barium should be expelled within two to three 
days. Extra fluids and/or an agent given by the physician 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Anticholinergic—A drug that lessens muscle 
spasms in the intestines, lungs, bladder, and eye 
muscles. 


Fluoroscopic (fluoroscopy)—An x-ray procedure 
that produces immediate images and motion ona 
screen. The images look like those seen at airport 
baggage security stations. 


Glucagon—A hormone that changes glycogen, a 
carbohydrate stored in muscles and the liver, into 
glucose. It can be used to relax muscles for a pro- 
cedure such as duodenography. 


Pancreas—A five-inch-long gland that lies behind 
the stomach and next to the duodenum. The pan- 
creas releases glucagon, insulin and some of the 
enzymes which aid digestion. Pancreatitis is the 
swelling of the pancreas which can nausea, jaun- 
dice, and severe pain and may be fatal. 


to help encourage bowel movement may aid in barium 
elimination. Physicians and patients should watch for 
possible reactions to the anticholinergic or glucagon. If 
an anticholinergic is used, patients are advised to empty 
their bladder within a few hours after the exam and to 
wait two hours for clearing of vision or have someone 
drive them home. Patients will notice that their stools are 
chalky white from the barium for one to three days fol- 
lowing the procedure. 


Risks 


Abdominal cramping may occur when the physi- 
cian instills air into the duodenum, but aside from the 
discomfort, there are few risks associated with this pro- 
cedure. Side effects from the contrast, hormones or 
agents may occur. Those patients with diabetes, heart 
disease, or glaucoma run the highest risk of reaction 
and should not receive anticholinergic or glucagon, 
depending on their specific conditions. Elderly patients 
or those who are extremely ill, must be closely moni- 
tored during the procedure for possible return of fluid, 
or gastric reflux. 


Normal results 


The linings of the duodenum and surrounding tis- 
sues will look smooth and even. The shape of the head of 
the pancreas will appear normal and near the duodenal 
wall. 
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Abnormal results 


Any masses or irregular nodules on the wall of the 
duodenum may indicate tumors or abnormality of tissue. 
Tumors of the head of the pancreas or of the opening into 
the intestine from the pancreatic and bile ducts may be 
seen. Chronic pancreatitis may be indicated on the x 
rays. In many instances, follow-up laboratory or imaging 
studies may be ordered to further study the abnormal 
findings and confirm a diagnosis. 


Resources 


BOOKS 
Illustrated Guide to Diagnostic Tests. Ed. J. A. Lewis. Spring- 
house, PA: Springhouse Corp. 1994. 


ORGANIZATIONS 

American College of Radiology. 1891 Preston White Drive, 
Reston, VA 22091. (800) 227-5463. <http://www.acr.org>. 

National Cancer Institute. Building 31, Room 10A31, 31 Cen- 
ter Drive, MSC 2580, Bethesda, MD 20892-2580. (800) 
422-6237. <http://www.nci.nih.gov>. 


Teresa Norris 


Hypovolemic shock see Shock 


i Hysterectomy 


Definition 


Hysterectomy is the surgical removal of the uterus. In a 
total hysterectomy, the uterus and cervix are removed. In 
some cases, the fallopian tubes and ovaries are removed 
along with the uterus (called hysterectomy with bilateral 
salpingo-oophorectomy). In a subtotal hysterectomy, only 
the uterus is removed. In a radical hysterectomy, the uterus, 
cervix, ovaries, oviducts, lymph nodes, and lymph channels 
are removed. The type of hysterectomy performed depends 
on the reason for the procedure. In all cases, menstruation 
stops and a woman loses the ability to bear children. 


Purpose 


Hysterectomy is the second most common operation 
performed in the United States. About 556,000 of these 
surgeries are done annually. By age 60, approximately 
one out of every three American women will have had a 
hysterectomy. Yet it’s estimated that 30 percent of hys- 
terectomies are unnecessary. 


About 10% of hysterectomies are performed to treat 
cancer of the cervix, ovaries, or uterus. Women with 
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cancer in one or more of these organs almost always 
have the organ(s) removed as one part of their cancer 
treatment. 


The most frequent reason for hysterectomy in the 
United States is to remove fibroid tumors, accounting 
for 30% of these surgeries. Fibroid tumors are non- 
cancerous (benign) growths in the uterus, which can 
cause pelvic and low back pain and heavy or lengthy 
menstrual periods. They occur in 30-40% of women 
over age 40, and are three times more likely to be pre- 
sent in African-American women than in Caucasian 
women. Fibroids do not need to be removed unless 
they are causing symptoms that interfere with a 
woman’s normal activities. 


Treatment of endometriosis is the reason for 20% 
of hysterectomies. The endometrium is the lining of the 
uterus. Endometriosis is a condition that occurs when 
the cells from the endometrium begin growing outside 
the uterus. The outlying endometrial cells respond to the 
hormones that control the menstrual cycle, bleeding 
each month the way the lining of the uterus does. This 
causes irritation of the surrounding tissue, leading to 
pain and scarring. 


Another 20% percent of hysterectomies are done 
because of heavy or abnormal vaginal bleeding that can 
not be linked to any specific cause and cannot be con- 
trolled by other means. The remaining 20% of hysterec- 
tomies are performed to treat prolapsed uterus, pelvic 
inflammatory disease, and endometrial hyperplasia, a 
potentially precancerous condition. 


Alternatives 


There are several alternatives to hysterectomy today. 
They include: 


Embolization 


Uterine artery embolization is not a surgical proce- 
dure. Instead, interventional radiologists put a catherter 
into the artery that leads to the uterus and inject 
polyvinyl alcohol particles right where the artery leads to 
the blood vessels that nourish the fibroids. By killing off 
those blood vessels, the fibroids have no more blood sup- 
ply, and they die off. Severe cramping and pain after the 
procedure is common, but serious complications are less 
than .5 percent and it may protect fertility. 


Myomectomy 


A myomectomy is a surgery used to remove 
fibroids, thus avoiding a hysterectomy. Hysteroscopic 
myomectomy, in which a surgical “telescope,” or 
laparascope, is inserted into the uterus through the vagina 
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can be done on an outpatient basis. If there are large 
fibroids, however, an abdominal incision is required. 
Then women typically are hospitalized for two to three 
days, and require up to six weeks recovery. However, 
laparascopic myomectomies are also being done more 
often. They only require three small incisions in the 
abdomen, and have a much shorter hospitalization and 
recovery time. 


Once the fibroids have been removed, the surgeon 
must repair the wall of the uterus to eliminate future 
bleeding or infection. 


Endometrial ablation 


In this surgical procedure, recommended for women 
with small fibroids, the entire lining of the uterus is 
removed. Women are no longer fertile, however. The 
uterine cavity is filled with fluid and a hysteroscopy, or 
telescope, inserted to provide a clear view of the uterus. 
Then the uterus is destroyed using a laser beam or elec- 
tric voltage. The procedure is typically done under anes- 
thesia, although women can go home the same day as the 
surgery. Another, newer procedure involves using a bal- 
loon, which is filled with superheated liquid and inflated 
until it fills the uterus. The liquid kills the lining, and 
after 8 minutes the balloon is removed. 


Endometrial resection 


Like endometrial ablation, the uterine lining is also 
destroyed during this procedure, only instead of a laser, 
an electrosurgical wire loop is used. 


Total hysterectomy 


A total hysterectomy, sometimes called a simple 
hysterectomy, removes the entire uterus and the cervix. 
The ovaries are not removed and continue to secrete hor- 
mones. Total hysterectomies are always performed in the 
case of uterine and cervical cancer. This is the most 
common kind of hysterectomy. 


Sometimes, in addition to a total hysterectomy a 
procedure called a bilateral salpingo-oophorectomy is 
performed. This surgery removes the ovaries and the 
fallopian tubes. Removal of the ovaries eliminates the 
main source of the hormone estrogen, so menopause 
occurs immediately. Removal of the ovaries and fal- 
lopian tubes is performed in about one-third of hys- 
terectomy operations, often to reduce the risk of ovar- 
ian cancer. 


Subtotal hysterectomy 


If the reason for the hysterectomy is to remove uter- 
ine fibroids, treat abnormal bleeding, or relieve pelvic 
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Subtotal hysterectomy 


Total hysterectomy 


Total hysterectomy with 
salpingo-oophorectomy 


Three types of hysterectomies: subtotal, total, and total with 
salpingo-oophorectomy. (///ustration by Electronic Illustrators 
Group.) 
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pain, it may be possible to remove only the uterus and 
leave the cervix. This procedure, called a subtotal hys- 
terectomy (or partial hysterectomy), removes the least 
amount of tissue. The opening to the cervix is left in 
place. Some women feel that leaving the cervix intact 
aids in their achieving sexual satisfaction. This proce- 
dure, which used to be rare, is now performed more fre- 
quently when requested. 


Subtotal hysterectomy is easier to perform than a 
total hysterectomy, but leaves a woman at risk for cervi- 
cal cancer. She will still need to get yearly pap smears. 


Radical hysterectomy 


Radical hysterectomies are performed on women 
with cervical cancer or endometrial cancer that has 
spread to the cervix. A radical hysterectomy removes the 
uterus, cervix, top part of the vagina, ovaries, fallopian 
tubes, lymph nodes, lymph channels, and tissue in the 
pelvic cavity that surrounds the cervix. This type of hys- 
terectomy removes the most tissue and requires the 
longest hospital stay and longer recovery period. 


Precautions 


The frequency with which hysterectomies are per- 
formed in the United States has been questioned in 
recent years. It has been suggested that a large number 
of hysterectomies are performed unnecessarily. The 
United States has the highest rate of hysterectomies 
(number of hysterectomies per thousand women) of any 
country in the world. Also, the frequency of this surgery 
varies across different regions of the United States. 
Rates are highest in the South and Midwest, and are 
higher for African American women. In recent years, 
although the number of hysterectomies performed has 
declined, the number of hysterectomies performed on 
younger women in their 30s and 40s is increasing, and 
55 percent of all hysterectomies are performed on 
women 35 to 49. 


Women for whom a hysterectomy is recommended 
should discuss possible alternatives with their doctor and 
consider getting a second opinion, since this is major 
surgery with life-changing implications. Alternative 
treatments exist for many conditions. Whether these 
alternatives are appropriate for any individual woman is 
a decision she and her doctor should make together. 


As in all major surgery, the health of the patient 
affects the risk of the operation. Women who have chron- 
ic heart or lung diseases, diabetes, or iron-deficiency 
anemia may not be good candidates for this operation. 
Heavy smoking, obesity, use of steroid drugs, and use of 
illicit drugs add to the surgical risk. 
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Description 


There are two ways that hysterectomies can be per- 
formed. The choice of method depends on the type of 
hysterectomy, the doctor’s experience, and the reason for 
the hysterectomy. 


Abdominal hysterectomy 


About 75% of hysterectomies performed in the 
United States are abdominal hysterectomies. The sur- 
geon makes a four to six inch incision either horizontally 
across the pubic hair line from hip bone to hip bone or 
vertically from navel to pubic bone. Horizontal incisions 
leave a less noticeable scar, but vertical incisions give the 
surgeon a better view of the abdominal cavity. The blood 
vessels, fallopian tubes, and ligaments are cut away from 
the uterus, which is lifted out. 


Abdominal hysterectomies take from one to three 
hours. The hospital stay is three to five days, and it takes 
four to eight weeks to return to normal activities. 


The advantages of an abdominal hysterectomy are 
that the uterus can be removed even if a woman has inter- 
nal scarring (adhesions) from previous surgery or her 
fibroids are large. The surgeon has a good view of the 
abdominal cavity and more room to work. Also, surgeons 
have the most experience with this type of hysterectomy. 
The abdominal incision is more painful than with vaginal 
hysterectomy and the recovery period is longer. 


Vaginal hysterectomy 


With a vaginal hysterectomy, the surgeon makes an 
incision near the top of the vagina. The surgeon then 
reaches through this incision to cut and tie off the liga- 
ments, blood vessels, and fallopian tubes. Once the 
uterus is cut free, it is removed through the vagina. The 
operation takes one to two hours. The hospital stay is 
usually one to three days, and return to normal activities 
takes about four weeks. 


The advantages of this procedure are that it leaves 
no visible scar and is less painful. The disadvantage is 
that it is more difficult for the surgeon to see the uterus 
and surrounding tissue. This makes complications more 
common. Large fibroids cannot be removed using this 
technique. It is very difficult to remove the ovaries dur- 
ing a vaginal hysterectomy, so this approach may not be 
possible if the ovaries are involved. 


Vaginal hysterectomy can also be performed using a 
laparoscopic technique. With this surgery, a tube contain- 
ing a tiny camera is inserted through an incision in the 
navel. This allows the surgeon to see the uterus on a 
video monitor. The surgeon then inserts two slender 
instruments through small incisions in the abdomen and 
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uses them to cut and tie off the blood vessels, fallopian 
tubes, and ligaments. When the uterus is detached, it is 
removed though a small incision at the top of the vagina. 


This technique, called laparoscopic-assisted vaginal 
hysterectomy, allows surgeons to perform a vaginal hys- 
terectomy that might be too difficult otherwise. The hos- 
pital stay is usually only one day. Recovery time is about 
two weeks. The disadvantage is that this operation is rel- 
atively new and requires great skill by the surgeon. 


Any vaginal hysterectomy may have to be converted 
to an abdominal hysterectomy during surgery if compli- 
cations develop. 


Preparation 


Before surgery the doctor will order blood and urine 
tests. The woman may also meet with the anesthesiolo- 
gist to evaluate any special conditions that might affect 
the administration of anesthesia. On the evening before 
the operation, the woman should eat a light dinner and 
then avoid eating or drinking anything. 


Aftercare 


After surgery a woman will feel pain. The degree of 
discomfort varies, and is generally greatest in abdominal 
hysterectomies because of the incision. Hospital stays 
vary from about two days (laparoscopic-assisted vaginal 
hysterectomy) to five or six days (abdominal hysterec- 
tomy with bilateral salpingo-oophorectomy). During 
the hospital stay, the doctor will probably order more 
blood tests. 


Return to normal activities such as driving and 
working takes anywhere from two to eight weeks, again 
depending on the type of surgery. Some women have 
emotional changes following a hysterectomy. Women 
who have had their ovaries removed will probably start 
taking hormone replacement therapy. 


Risks 


Hysterectomy is a relatively safe operation, 
although like all major surgery it carries risks. These 
include unanticipated reaction to anesthesia, internal 
bleeding, blood clots, damage to other organs such as 
the bladder, and post-surgery infection. The risk of 
death is about one in every 1,000 (1/1,000) women 
having the operation. 


Other complications sometimes reported after a hys- 
terectomy include changes in sex drive, weight gain, 
constipation, and pelvic pain. Hot flashes and other 
symptoms of menopause can occur if the ovaries are 
removed. Women who have both ovaries removed and 
who do not take estrogen replacement therapy run an 
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KEY TERMS 


Cervix—tThe lower part of the uterus extending 
into the vagina. 


Fallopian tubes—Slender tubes that carry eggs 
(ova) from the ovaries to the uterus. 


Lymph nodes—Small, compact structures lying 
along the channels that carry lymph, a yellowish 
fluid. Lymph nodes produce white blood cells 
(lymphocytes), which are important in forming 
antibodies that fight disease. 


Prolapsed uterus—A uterus that has slipped out of 
place, sometimes protruding down through the 
vagina. 


increased risk for heart disease and osteoporosis (a con- 
dition that causes bones to be brittle). Women with a his- 
tory of psychological and emotional problems before the 
hysterectomy are more likely to experience psychologi- 
cal difficulties after the operation. 


Normal results 


Although there is some concern that hysterectomies 
may be performed unnecessarily, there are many condi- 
tions for which the operation improves a woman’s quali- 
ty of life. In the Maine Woman’s Health Study, 71% of 
women who had hysterectomies to correct moderate or 
severe painful symptoms reported feeling better mental- 
ly, physically, and sexually after the operation. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
“Hysterectomy.” In The Harvard Guide to Women’s 
Health, Cambridge, MA: Harvard University Press, 1996, 
pp. 308-313. 

Griffith, H. Winter. “Hysterectomy.” In The Complete Guide to 
Symptoms, Illness and Surgery, 3rd ed. New York: Berke- 
ley Publishing, 1995, pp. 818-825. 


ORGANIZATION 

American Cancer Society. (800) 227-2345. <http://www. 
cancer.org>. 

National Cancer Institute. (800) 4-CANCER. <http://www. 
nci.nih.gov>. 

OTHER 


Parker, William H. “A Gynecologist’s Second Opinion.” 
<http://www.gynsecondopinion.com>. 


Debra Gordon 
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f Hysteria 


Definition 


The term “hysteria” has been in use for over 2,000 
years and its definition has become broader and more 
diffuse over time. In modern psychology and psychiatry, 
hysteria is a feature of hysterical disorders in which a 
patient experiences physical symptoms that have a psy- 
chological, rather than an organic, cause; and histrionic 
personality disorder characterized by excessive emo- 
tions, dramatics, and attention-seeking behavior. 


Description 


Hysterical disorders 


Patients with hysterical disorders, such as conver- 
sion and somatization disorder experience physical 
symptoms that have no organic cause. Conversion disor- 
der affects motor and sensory functions, while somatiza- 
tion affects the gastrointestinal, nervous, cardiopul- 
monary, or reproductive systems. These patients are not 
“faking” their ailments, as the symptoms are very real to 
them. Disorders with hysteric features typically begin in 
adolescence or early adulthood. 


Histrionic personality disorder 


Histrionic personality disorder has a prevalence of 
approximately 2-3% of the general population. It begins in 
early adulthood and has been diagnosed more frequently in 
women than in men. Histrionic personalities are typically 
self-centered and attention seeking. They operate on emo- 
tion, rather than fact or logic, and their conversation is full 
of generalizations and dramatic appeals. While the patient’s 
enthusiasm, flirtatious behavior, and trusting nature may 
make them appear charming, their need for immediate grat- 
ification, mercurial displays of emotion, and constant 
demand for attention often alienates them from others. 


Causes and symptoms 


Hysterical disorders 


Hysteria may be a defense mechanism to avoid 
painful emotions by unconsciously transferring this dis- 
tress to the body. There may be a symbolic function for 
this, for example a rape victim may develop paralyzed 
legs. Symptoms may mimic a number of physical and 
neurological disorders which must be ruled out before a 
diagnosis of hysteria is made. 


Histrionic personality disorder 


According to the Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition (DSM-IV), individu- 
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als with histrionic personality possess at least five of the 
following symptoms or personality features: 


e a need to be the center of attention 


* inappropriate, sexually seductive, or provocative behav- 
ior while interacting with others 

e rapidly changing emotions and superficial expression 
of emotions 

* vague and impressionistic speech (gives opinions with- 
out any supporting details) 

e easily influenced by others 

e believes relationships are more intimate than they are 


Diagnosis 

Hysterical disorders frequently prove to be actual 
medical or neurological disorders,which makes it impor- 
tant to rule these disorders out before diagnosing a patient 
with hysterical disorders. In addition to a patient inter- 
view, several clinical inventories may be used to assess 
the patient for hysterical tendencies, such as the Minneso- 
ta Multiphasic Personality Inventory-2 (MMPI-2) or the 
Millon Clinical Multiaxial Inventory- (MCMI-II). 
These tests may be administered in an outpatient or hospi- 
tal setting by a psychiatrist or psychologist. 


Treatment 
Hysterical disorders 


For people with hysterical disorders, a supportive 
healthcare environment is critical. Regular appointments 
with a physician who acknowledges the patient’s physi- 
cal discomfort are important. Psychotherapy may be 
attempted to help the patient gain insight into the cause 
of their distress. Use of behavioral therapy can help to 
avoid reinforcing symptoms. 


Histrionic personality disorder 


Psychotherapy is generally the treatment of choice 
for histrionic personality disorder. It focuses on support- 
ing the patient and on helping develop the skills needed 
to create meaningful relationships with others. 


Prognosis 
Hysterical disorders 


The outcome for hysterical disorders varies by type. 
Somatization is typically a lifelong disorder, while con- 
version disorder may last for months or years. Symptoms 
of hysterical disorders may suddenly disappear, only to 
reappear in another form later. 


Histrionic personality disorder 


Individuals with histrionic personality disorder may be 
at a higher risk for suicidal gestures, attempts, or threats in 
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KEY TERMS 


Conversion disorder—A psychological disorder 
that alters motor or sensory functions. Paralysis, 
blindness, anesthesia (lack of feeling), coordina- 
tion or balance problems, and seizures are all 
common symptoms of the disorder. 


Somatization disorder—The appearance of physi- 
cal symptoms in the gastrointestinal system, the 
nervous system, the cardiopulmonary system, or 
the reproductive system that have no organic cause. 


an effort to gain attention. Providing a supportive environ- 
ment for patients with both hysterical disorders and histri- 
onic personality disorder is key to helping these patients. 


Resources 


BOOKS 

American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders. 4th ed. Washington, DC: 
American Psychiatric Press, Inc., 1994. 

Maxmen, Jerrold S., and Nicholas G. Ward. “Mood Disorders.” 
In Essential Psychopathology and Its Treatment. 2nd ed. 
New York: W. W. Norton, 1995. 

Shorter, Edward. From Paralysis to Fatigue: A History of Psy- 
chosomatic Illness in the Modern Era. New York: The 
Free Press, 1992. 

Shorter, Edward. From the Mind Into the Body: The Cultural 
Origins of Psychosomatic Symptoms. New York: The Free 
Press, 1994. 


ORGANIZATIONS 

American Psychiatric Association. 1400 K Street NW, Wash- 
ington DC 20005. (888) 357-7924. <http://www.psych. 
org>. 

American Psychological Association (APA). 750 First St. NE, 
Washington, DC 20002-4242. (202) 336-5700. <ttp:// 
www.apa.org>. 

National Alliance for the Mentally Ill (NAMI). Colonial Place 
Three, 2107 Wilson Blvd., Ste. 300, Arlington, VA 22201- 
3042. (800) 950-6264. <http://www.nami.org>. 


Paula Anne Ford-Martin 


i Hysterosalpingography 


Definition 


Hysterosalpingography is a procedure where x rays 
are taken of a woman’s reproductive tract after a dye is 
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injected. Hystero means uterus and salpingo means 
tubes, so hysterosalpingography literally means to take 
pictures of the uterus and fallopian tubes. This procedure 
may also be called hysterography (or HSG). 


Purpose 


Hysterosalpingography is used to determine if the fal- 
lopian tubes are open, or if there are any apparent abnormal- 
ities or defects in the uterus. It can be used to detect tumors, 
scar tissue, or tears in the lining of the uterus. This proce- 
dure is often used to help diagnose infertility in women. 
The fallopian tubes are the location where an egg from the 
ovary joins with sperm to produce a fertilized ovum. If the 
fallopian tubes are blocked or deformed, the egg may not be 
able to descend or the sperm may be blocked from moving 
up to meet the egg. Up to 30% of all cases of infertility are 
due to damaged or blocked fallopian tubes. 


Precautions 


This procedure should not be done on women who 
suspect they might be pregnant or who may have a pelvic 
infection. Women who have had an allergic reaction to 
dye used in previous x-ray procedures should inform 
their doctor. 


Description 


As with other types of pelvic examinations, the 
woman will lie on her back on an examination table with 
her legs sometimes raised in stirrups. The x-ray equip- 
ment is placed above the abdomen. 


A speculum is inserted into the vagina and a catheter 
(a thin tube) is inserted into the uterus through the cervix 
(the opening to the uterus). A small balloon in the 
catheter is inflated to hold it in place. A liquid water- 
based or oil-based dye is then injected through the 
catheter into the uterus. This process can cause cramp- 
ing, pain, and uterine spasms. 


As the dye spreads through the reproductive tract, 
the doctor may watch for blockages or abnormalities on 
an x-ray monitor. Several x rays will also be taken. The 
procedure takes approximately 15-30 minutes. The x 
rays will be developed while the patient waits, but the 
final reading and interpretation of the x rays by a radiolo- 
gist (a doctor who specializes in x rays) may not be avail- 
able for a few days. 


Interestingly, sometimes the hysterosalpingography 
procedure itself can be considered a treatment. The dye 
used can sometimes open up small blockages in the fal- 
lopian tubes. The need for additional test procedures or 
surgical treatments to deal with infertility should be dis- 
cussed with the doctor. 
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Hysterosalpingography 


A hysterosalpingogram of the abdomen of a woman whose 
fallopian tubes are blocked. The fallopian tube (right on 
image) is blocked near the uterus, the triangular shape at 
center. The other fallopian tube is obstructed at a point fur- 
ther from the uterus where dilatation has occurred. (Photo 
Researchers, Inc. Reproduced by permission.) 


Preparation 


This procedure is generally done in the x-ray depart- 
ment of a hospital or large clinic. General anesthesia is 
not needed. A pain reliever may be taken prior to the pro- 
cedure to lessen the severity of cramping. 


Aftercare 


While no special aftercare is required after a hysteros- 
alpingography, the woman may be observed for some peri- 
od after the procedure to ensure that she does not have any 
allergic reactions to the dye. A sanitary napkin may be worn 
after the procedure to absorb dye that will flow out through 
the vaginal opening. If a blockage is seen in a tube, the 
patient may be given an antibiotic. A woman should notify 
her doctor if she experiences excessive bleeding, extensive 
pelvic pain, fever, or an unpleasant vaginal odor after the 
procedure. These symptoms may indicate a pelvic infection. 
Counseling may be necessary to interpret the results of the x 
rays, and to discuss any additional procedures to treat tubal 
blockages or uterine abnormalities found. 


Risks 


Cramps during the procedure are common. Compli- 
cations associated with hysterosalpingography include 
abdominal pain, pelvic infection, and allergic reactions. 
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KEY TERMS 


Catheter—A thin tube, usually made of plastic, 
that is inserted into the body to allow the passage 
of fluid into or out of a site. 


Fallopian tubes—The narrow ducts leading from a 
woman’s ovaries to the uterus. After an egg is 
released from the ovary during ovulation, fertiliza- 
tion (the union of sperm and egg) normally occurs 
in the fallopian tubes. 


Hysterography—Another term for the x-ray proce- 
dure of the uterus and fallopian tubes. 


Hysterosalpingogram—The term for the x ray 
taken during a hysterosalpingography procedure. 


Speculum—A plastic or stainless steel instrument 
that is inserted into the opening of the vagina so 
the cervix (the opening of the uterus) and interior 
of the vagina can be examined. 


It is also possible that abnormalities of the fallopian 
tubes and uterus will not be detected by this procedure. 


Normal results 


A normal hysterosalpingography will show a healthy, 
normally shaped uterus and unblocked fallopian tubes. 


Abnormal results 


Blockage of one or both of the fallopian tubes or 
abnormalities of the uterus may be detected. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
“Infertility: Hysterosalpingogram.” In The Harvard Guide 
to Women’s Health. Cambridge, MA: Harvard University 
Press, 1996. 

“Hysterosalpingogram.” In The Patient’s Guide to Medical 
Tests, ed. Barry L. Zaret, et al. Boston: Houghton Mifflin 
Co., 1997. 


PERIODICALS 
Stovall, D. W. “The Role of Hysterosalpingography in the 


Evaluation of Infertility.’ American Family Physician 55, 
no. 2 (Feb. 1997): 621-628. 


ORGANIZATIONS 

American Society for Reproductive Medicine. 1209 Mont- 
gomery Highway, Birmingham, AL 35216-2809. (205) 
978-5000. <http://www.asrm.com>. 


Altha Roberts Edgren 
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f Hysteroscopy 


Definition 


Hysteroscopy is a procedure that allows a physician 
to look through the vagina and neck of the uterus (cervix) 
to inspect the cavity of the uterus. A telescope-like 
instrument called a hysteroscope is used. Hysteroscopy 
is used as both a diagnostic and a treatment tool. 


Purpose 


Diagnostic hysteroscopy may be used to evaluate the 
cause of infertility, to determine the cause of repeated 
miscarriages, or to help locate polyps and fibroids. 


The procedure is also used to treat gynecological 
conditions, often instead of or in addition to dilatation 
and curettage (D&C). A D&C is a procedure for scrap- 
ing the lining of the uterus. A D&C can be used to take a 
sample of the lining of the uterus for analysis. Hys- 
teroscopy is an advance over D&C because the doctor 
can take tissue samples of specific areas or actually see 
fibroids, polyps, or structural abnormalities. 


When used for treatment, the hysteroscope is used 
with other devices to remove polyps, fibroids, or IUDs 
that have become embedded in the wall of the uterus. 


Precautions 


The procedure is not performed on women with cer- 
vical cancer, endometrial cancer, or acute pelvic 
inflammation. 


Description 


Diagnostic hysteroscopy is performed in either a 
doctor’s office or hospital. Before inserting the hystero- 
scope, the doctor injects a local anesthetic around the 
cervix. Once it has taken effect, the doctor dilates the 
cervix and then inserts a narrow lighted tube (the hys- 
teroscope) through the cervix to reveal the inside of the 
uterus. Ordinarily, the walls of the uterus are touching 
each other. In order to get a better view, the uterus is 
inflated with carbon dioxide gas or fluid. Hysteroscopy 
takes about 30 minutes, and can cost anywhere from 
$750 to $4,000 depending on the extent of the procedure. 


Treatment involving the use of hysteroscopy is usu- 
ally performed as a day surgical procedure with regional 
or general anesthesia. Tiny surgical instruments are 
inserted through the hysteroscope, and are used to 
remove polyps or fibroids. A small sample of tissue lin- 
ing the uterus is often removed for examination, espe- 
cially if there is any abnormal bleeding. 
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Bladder 


Hysteroscope 


Uterus 


Rectum 


Hysteroscopy is a procedure that allows inspection of the 
uterus by using a telescope-like instrument called a hys- 
teroscope. (Illustration by Electronic Illustrators Group.) 


Preparation 


If the procedure is done in the doctor’s office, the 
patient will be given a mild pain reliever before the pro- 
cedure to ease cramping. The doctor will wash the vagina 
and cervix with an antiseptic solution. 


If the procedure is done in the hospital under general 
anesthesia, the patient should not eat or drink anything (not 
even water) after midnight the night before the procedure. 


Aftercare 


Many women experience light bleeding for several 
days after surgical hysteroscopy. Mild cramping or pain 
is common after operative hysteroscopy, but usually 
fades away within eight hours. If carbon dioxide gas was 
used, there may also be some shoulder pain. Nonpre- 
scription pain relievers may help ease discomfort. 
Women may want to take the day off and relax after hav- 
ing hysteroscopy. 


Risks 


Diagnostic hysteroscopy is a fairly safe procedure 
that only rarely causes complications. The primary risk is 
prolonged bleeding or infection, usually following surgi- 
cal hysteroscopy to remove a growth. 


Very rare complications include perforation of the 
uterus, bowel, or bladder. Surgery under general anesthe- 
sia causes the additional risks typically associated with 
anesthesia. 


Patients should alert their health care provider if 
they develop any of these symptoms: 
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Hysterosonography 


KEY TERMS 


Fibroid—A benign tumor of the uterus 


Polyp—A growth that projects from the lining of 
the cervix, the nose, or any other mucus mem- 
brane. 


Septum—A condition present at birth in which there 
is an extra fold of tissue down the center of the 
uterus that can cause infertility. This tissue can be 
removed with a wire electrode and a hysteroscope. 


e abnormal discharge 

* heavy bleeding 

e fever over 101°F (38.3°C) 

* severe lower abdominal pain 


Normal results 


A normal, healthy uterus with no fibroids or other 
growths. 


Abnormal results 


Using hysteroscopy, the doctor may find uterine 
fibroids or polyps (often the cause of abnormal bleed- 
ing) or a septum (extra fold of tissue down the center of 
the uterus) that can cause infertility. Sometimes, precan- 
cerous or malignant growths are discovered. 


Resources 


BOOKS 

Ryan, Kenneth J., Ross S. Berkowitz, and Robert L. Barbieri. 
Kistner’s Gynecology. 6th ed. St. Louis: Mosby, 1997. 

PERIODICALS 

Anon. “Looking Inside the Uterus.” Harvard Women’s Health 
Watch 4, no. 5 (Jan. 1997): 4-5. 

Apgar, B. S., and D. Dewitt. “Diagnostic Hysteroscopy.” Amer- 
ican Family Physician 46, no. 5 (Nov. 1992): 19S-24S, 
298-328, 35S. 


Carol A. Turkington 


i Hysterosonography 


Definition 


Hysterosonography, which is also called sonohys- 
terography, is a new noninvasive technique that involves 
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the slow infusion of sterile saline solution into a 
woman’s uterus during ultrasound imaging. Hys- 
terosonography allows the doctor to evaluate abnormal 
growths inside the uterus; abnormalities of the tissue lin- 
ing the uterus (the endometrium); or disorders affecting 
deeper tissue layers. Hysterosonography does not require 
either radiation or contrast media, or invasive surgical 
procedures. 


Purpose 


Hysterosonography is used to evaluate patients in 
the following groups: 


* peri- or postmenopausal women with unexplained vagi- 
nal bleeding 


* women whose endometrium appears abnormal during 
baseline ultrasound imaging 


e women with fertility problems. Infertility is sometimes 
related to polyps, leiomyomas (fibroids), or adhesions 
inside the uterus. Adhesions are areas of tissue that 
have grown together to form bands or membranes 
across the inside of the uterus 


* women receiving tamoxifen therapy for breast cancer 


Hysterosonography is useful as a screening test to 
minimize the use of more invasive diagnostic procedures, 
such as tissue biopsies and dilation and curettage (D&C). 
Hysterosonography can also be used as a follow-up after 
uterine surgery to evaluate its success. 


Precautions 


Hysterosonography is difficult to perform in patients 
with certain abnormalities: 


e Cervical stenosis. Cervical stenosis means that the 
lower end of the uterus is narrowed or tightened. It 
complicates the insertion of a tube (catheter). 


e Adhesions or large fibroids. These growths sometimes 
block the flow of saline fluid into the uterus. 


Patients with active pelvic inflammatory disease 
(PID) should not be tested with hysterosonography until 
the disease is brought under control. Women with chron- 
ic PID or heart problems are given antibiotics before the 
procedure. 


Description 


A hysterosonography is preceded by a baseline 
ultrasound examination performed through the vagina. 
This allows the doctor to detect an unsuspected preg- 
nancy and to assess the thickness and possible abnormal- 
ities of the patient’s endometrium. The doctor then 


GALE ENCYCLOPEDIA OF MEDICINE 2 


inserts a catheter into the uterus and injects sterile saline 
fluid while ultrasound imaging is recorded on film or 
videotape. The procedure takes about 10 to 15 minutes. 


Preparation 


Patients do not require special preparation apart from 
the timing of the procedure. Patients with fertility prob- 
lems are examined during the first 10 days of the men- 
strual cycle. Patients who may have polyps are usually 
examined at a later phase in the cycle. The best time for 
examining women with fibroids is still under discussion. 


Aftercare 


Aftercare consists of advising the patient to contact 
her doctor in case of abnormal bleeding, fever, or 
abdominal pain. Some spotting or cramping is common, 
however, and can usually be treated with nonsteroidal 
anti-inflammatory drugs, such as ibuprofen. 


Risks 


The chief risks are mild spotting and cramping after 
the procedure. 


Normal results 


Normal findings include a symmetrical uterus with a 
normal endometrium and no visible masses or tumors. 


Abnormal results 


Abnormal findings include adhesions; polyps; leio- 
myomas; abnormal thickening of the endometrium; or 
tissue changes related to tamoxifen (Nolvadex), which is 
a drug given for breast cancer. 


Resources 


PERIODICALS 

Cullinan, Joanne, et al. “Sonohysterography: A Technique for 
Endometrial Evaluation.” RadioGraphics 15 (May 1995): 
501-514. 

Huntington, Diane K. “Invited Commentary.” RadioGraphics 
15 (May 1995): 515-516. 

Yoder, Isabel C., and Deborah A. Hall. “Hysterosalpingogra- 
phy in the 1990s.” American Journal of Roentgenology 
157 (Oct. 1991): 675-683. 


Rebecca J. Frey 
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KEY TERMS 


Adhesion—An abnormal union or attachment of 
two areas of tissue. 


Contrast medium—A chemical substance used to 
make an organ or body part opaque on x ray. 


Dilation and curettage (D&C)—A surgical proce- 
dure in which the patient’s cervix is widened 
(dilated) and the endometrium is scraped with a 
scoop-shaped knife (curette). 


Endometrium—The tissue that lines the uterus. 
Fibroid—Another word for leiomyoma. 


Leiomyoma—A benign tumor composed of mus- 
cle tissue. Leiomyomas in the uterus are some- 
times called fibroids. 


Pelvic inflammatory disease (PID)—An inflamma- 
tion of the fallopian tubes, usually caused by bac- 
terial infection. 


Polyp—A growth projecting from the lining of the 
uterus. Polyps can cause fertility problems or 
abnormal vaginal bleeding. 


Saline solution—A solution of sterile water and 
salt used in a variety of medical procedures. In 
hysterosonography, saline solution is used to fill 
the uterus for diagnostic imaging. 


Transvaginal ultrasound (US)—The diagnostic 
imaging procedure that serves as the baseline for a 
hysterosonographic examination. 
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IBS see Irritable bowel syndrome 


Ibuprofen see Nonsteroidal anti- 
inflammatory drugs 


[l Ichthyosis 


Definition 


Derived from the Greek word meaning fish disease, 
ichthyosis is a congenital (meaning present at birth) der- 
matological (skin) disease that is represented by thick, 
scaly skin. 


Description 


The ichthyoses are a group of genetic skin diseases 
caused by an abnormality in skin growth that results in dry- 
ing and scaling. There are at least 20 types of ichthyosis. 
Ichthyosis can be more or less severe, sometimes accumu- 
lating thick scales and cracks that are painful and bleed. 
Ichthyosis is not contagious because it is inherited. 


The most common form of ichthyosis is called 
ichthyosis vulgaris (vulgar is Latin for common), and 
occurs in approximately one person in every 250 and is 
inherited in an autosomal dominant manner. The most 
rare types of ichthyosis occur in fewer than one person 
in one million and are inherited in an autosomal reces- 
sive manner. Ichthyosis occurs regardless of the part of 
the world the child is from, or the ethnic background of 
the parents. 


Causes and symptoms 


Depending on the specific type of ichthyosis, the 
inheritance can be autosomal recessive, autosomal 
dominant, X-linked recessive, X-linked dominant, or 
sporadic. Autosomal recessive means that the altered 
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gene for the disease or trait is located on one of the 
first 22 pairs of chromosomes, which are also called 
“autosomes.” Males and females are equally likely to 
have an autosomal recessive disease or trait. Recessive 
means that two copies of the altered gene are neces- 
sary to express the condition. Therefore, a child inher- 
its one copy of the altered gene from each parent, who 
are called carriers (because they have only one copy of 
the altered gene). Since carriers do not express the 
altered gene, parents usually do not know they carry 
the altered gene that causes ichthyosis until they have 
an affected child. Carrier parents have a 1-in-4 chance 
(or 25%) with each pregnancy, to have a child with 
ichthyosis. 


Autosomal dominant inheritance also means that 
both males and females are equally likely to have the 
disease but only one copy of the altered gene is neces- 
sary to have the condition. An individual with 
ichthyosis has a 50/50 chance to pass the condition to 
his or her child. 


The skin is made up of several layers, supported 
underneath by a layer of fat that is thicker or thinner 
depending on location. The lower layers contain blood 
vessels, the middle layers contain actively growing cells, 
and the upper layer consists of dead cells that serve as a 
barrier to the outside world. This barrier is nearly water- 
proof and highly resistant to infection. Scattered 
throughout the middle layers are hair follicles, oil and 
sweat glands, and nerve endings. The upper layer is con- 
stantly flaking off and being replaced from beneath by 
new tissue. In ichthyosis, the skin’s natural shedding 
process is slowed or inhibited; and in some types, skin 
cells are produced too rapidly. 


The abnormality in skin growth and hydration called 
ichthyosis may present with symptoms at birth or in early 
childhood. Ichthyosis can itch relentlessly, leading to 
such complications of scratching as lichen simplex (der- 
matitis characterized by raw patches of skin). Either the 
cracking or the scratching can introduce infection, bring- 
ing with it discomfort and complications. 
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Ichthyosis 


KEY TERMS 


Amniocentesis—A procedure performed at 16-18 
weeks of pregnancy in which a needle is inserted 
through a woman’s abdomen into her uterus to 
draw out a small sample of the amniotic fluid from 
around the baby. Either the fluid itself or cells from 
the fluid can be used for a variety of tests to obtain 
information about genetic disorders and other med- 
ical conditions in the fetus. 


Amniotic fluid—The fluid that surrounds a develop- 
ing baby during pregnancy. 
Autosomal dominant—A pattern of genetic inheri- 
tance where only one abnormal gene is needed to 
display the trait or disease. 


Autosomal recessive inheritance—A pattern of 
genetic inheritance where two abnormal genes are 
needed to display the trait or disease. 


Dermatologist—A physician that specializes in dis- 
orders of the skin. 


Emollients—Petroleum or lanolin-based skin lubri- 
cants. 


Diagnosis 


A dermatologist will often make the diagnosis of 
ichthyosis, based on a clinical exam. However, a skin 
biopsy, or DNA study (from a small blood sample) is 
necessary to confirm the diagnosis. Evaluation for asso- 
ciated problems is done by a complete physical medical 
examination. 


For some types of ichythyosis, the abnormal gene 
has been identified and prenatal testing is available. At 
present this is true for the autosomal recessive congenital 
ichythoses, which include: lamellar ichthyosis (LI), auto- 
somal recessive lamellar ichthyosis (ARLI), congenital 
ichthyosiform erythroderm a(CIE), and non-bullous con- 
genital ichthyosiform erythroderma (NBCIE). 


There are four different genes that have been located 
for the autosomal recessive congenital ichthyoses; howev- 
er, testing is available for only one gene called transgluta- 
minase-! (TGM1) located on chromosome 14. Once a 
couple has had a child with ichthyosis, and they have had 
the genetic cause identified by DNA studies (performed 
from a small blood sample), prenatal testing for future 
pregnancies may be considered. (Note that prenatal test- 
ing may not be possible if both mutations cannot be iden- 
tified.) Prenatal diagnosis is available via either chorionic 


1772 


Keratin—A tough, nonwater-soluble protein found 
in the nails, hair, and the outermost layer of skin. 
Human hair is made up largely of keratin. 


Keratinocytes—Skin cells. 


Keratolytic—An agent that dissolves or breaks 
down the outer layer of skin (keratins). 


Retinoids—A derivative of synthetic Vitamin A. 


Sporadic—lsolated or appearing occasionally with 
no apparent pattern. 


X-linked dominant inheritance—The inheritance of 
a trait by the presence of a single gene on the X 
chromosome in a male or female, passed from an 
affected female who has the gene on one of her X 
chromosomes. 


X-linked recessive inheritance—The inheritance of 
a trait by the presence of a single gene on the X 
chromosome in a male, passed from a female who 
has the gene on one of her X chromosomes, and 
who is referred to as an unaffected carrier. 


villus sampling (CVS) or amniocentesis. CVS is a biop- 
sy of the placenta performed in the first trimester of preg- 
nancy under ultrasound guidance. Ultrasound is the use of 
sound waves to visualize the developing fetus. The genet- 
ic makeup of the placenta is identical to the fetus and 
therefore the TGM1 gene can be studied from this tissue. 
There is approximately a one in 100 chance for miscar- 
riage with CVS. Amniocentesis is a procedure done 
under ultrasound guidance in which a long thin needle is 
inserted through the mother’s abdomen into the uterus, to 
withdraw a couple of tablespoons of amniotic fluid (fluid 
surrounding the developing baby) to study. The TGM1 
gene can be studied using cells from the amniotic fluid. 
Other genetic tests, such as a chromosome analysis, may 
also be performed through either CVS or amniocentesis. 


Treatment 


Most treatments for ichthyosis are topical, which 
means they are applied directly to the skin, not taken 
internally. Some forms of ichthyosis require two forms of 
treatment—a reduction in the amount of scale buildup 
and moisturizing of the underlying skin. Several agents 
are available for each purpose. Reduction in the amount 
of scale is achieved by keratolytics. Among this class of 
drugs are urea, lactic acid, and salicylic acid. Petrolatum, 
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60% propylene glycol, and glycerin are successful mois- 
turizing agents, as are many commercially available 
products. Increased humidity of the ambient air is also 
helpful in preventing skin dryness. 


Because the skin acts as a barrier to the outside envi- 
ronment, medicines have a hard time penetrating, espe- 
cially through the thick skin of the palms of the hands 
and the soles of the feet. This resistance is diminished 
greatly by maceration (softening the skin). Soaking 
hands in water macerates skin so that it looks like prune 
skin. Occlusion (covering) with rubber gloves or plastic 
wrap will also macerate skin. Applying medicines and 
then covering the skin with an occlusive dressing will 
facilitate entrance of the medicine and greatly magnify 
its effect. 


Secondary treatments are necessary to control pruri- 
tus (itching) and infection. Commercial products con- 
taining camphor, menthol, eucalyptus oil, aloe, and simi- 
lar substances are very effective as antipruritics. If the 
skin cracks deeply enough, a pathway for infection is 
created. Topical antibiotics like bacitracin are effective 
in prevention and in the early stages of these skin infec- 
tions. Cleansing with hydrogen peroxide inhibits infec- 
tion as well. 


Finally, there are topical and internal derivatives of 
vitamin A called retinoids, that improve skin growth and 
are used for severe cases of acne, ichthyosis, and other 
skin conditions. 


Prognosis 


This condition requires continuous care throughout 
a lifetime. Properly treated, in most cases it is a cosmetic 
problem. There are a small number of lethal forms, such 
as harlequin fetus. 


Resources 


BOOKS 

Sybert, Virginia P. Genetic Skin Disorders. Oxford Mono- 
graphs on Medical Genetics. No. 33. New York: Oxford 
University Press, 1997. 

Baden, Howard P. “Ichthyosiform Dermatoses.” In Dermatol- 
ogy in General Medicine. Edited by Thomas B. Fitz- 
patrick, et al, 531-544. New York: McGraw-Hill, 1993. 

Parker, Frank. “Skin Diseases of General Importance.” In Cecil 
Textbook of Medicine. Edited by J. Claude Bennett and 
Fred Plum, 2204. Philadelphia: W. B. Saunders, 1996. 


ORGANIZATIONS 

Alliance of Genetic Support Groups. 4301 Connecticut Ave. 
NW, Suite 404, Washington, DC 20008. (202) 966-5557. 
Fax: (202) 966-8553. <http://www.geneticalliance.org>. 

Foundation for Ichthyosis and Related Skin Types. 650 N. Can- 
non Ave., Suite 17, Lansdale, PA 19446. (215) 631-1411 
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or (800) 545-3286. Fax: (215) 631-1413. <http://www. 
scalyskin.org>. 

National Organization for Rare Disorders (NORD). PO Box 
8923, New Fairfield, CT 06812-8923. (203) 746-6518 or 
(800) 999-6673. Fax: (203) 746-6481. <http://www. 
rarediseases.org>. 

National Registry for Ichthyosis and Related Disorders. Uni- 
versity of Washington Dermatology Department, Box 
356524, 1959 N.E. Pacific, Rm. BB1353, Seattle, WA 
98195-6524. (800) 595-1265 or (206) 616-3179. <http:// 
www.skinregistry.org>. 


OTHER 
Immune Deficiency Foundation Website. <www.primaryim- 
mune.org>. 


Catherine L. Tesla, MS, CGC 


Icterus see Jaundice 


Idiopathic hypertrophic subaortic stenosis 
see Hypertrophic cardiomyopathy 


I Idiopathic infiltrative lung 


diseases 
Definition 


The term idiopathic means “cause unknown.” The 
idiopathic infiltrative lung diseases, also known as 
interstitial lung diseases, are a group of more than a 
hundred disorders seen in both adults and (less often) 
in children, whose cause is unknown but which tend to 
spread, or “infiltrate” through much or all of the lung 
tissue. They range from mild conditions that respond 
well to treatment, to progressive, nonresponsive dis- 
ease states that severely limit lung function and may 
cause death. 


Description 


The body produces inflammatory cells in response 
to a variety of conditions, including a number of different 
diseases, pollutants, certain infections, exposure to 
organic dust or toxic fumes and vapors, and various 
drugs and poisons. When white blood cells and tissue 
fluid rich in protein collect in the small air sacs of the 
lungs, or alveoli, the sacs become inflamed (alveolitis). 
In time, the fluid may solidify and cause scar formation 
that replaces the normal lung tissue. This process is 
known as pulmonary fibrosis. In about half of all 
patients, no specific cause is ever found; they are said to 
have idiopathic pulmonary fibrosis. 
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Idiopathic infiltrative lung diseases 


Some patients have special types of interstitial lung 
disease that may occur in certain types of patients, or fea- 
ture typical pathological changes when a sample of lung 
tissue is examined under a microscope. They include: 


e Usual interstitial pneumonitis. Disease occurs in a 
patchy form throughout the lungs. Parts of the lungs 
can appear normal while others have dense scar tissue 
and lung cysts, often the end result of pulmonary fibro- 
sis. This disease progresses quite slowly. Both children 
and adults may be affected. 


Desquamative interstitial pneumonitis. Similar-appear- 
ing lesions are present throughout the lungs. Both 
inflammatory cells and cells that have separated from 
the air sac linings (desquamated) are present. Some 
researchers believe this is an early form of usual inter- 
stitial pneumonitis. 


Lymphocytic interstitial pneumonitis. Most of the cells 
infiltrating the lungs are the type of white blood cells 
called lymphocytes. Both the breathing tubes (bronchi) 
and blood vessels of the lungs become thickened. In 
children, this condition tends to occur when the 
immune system is not operating properly, as occurs 
with Acquired immunodeficiency syndrome (AIDS). 


Causes and symptoms 


By definition, the causes of idiopathic infiltrative 
lung diseases are not known. Some forms of pulmonary 
fibrosis, however, do have specific causes and these may 
provide a clue as to what may cause idiopathic diseases. 
Known causes of pulmonary fibrosis include diseases 
that impair the body’s immune function; infection by 
viruses and the bacterium causing tuberculosis; and 
exposure to such mineral dusts as silica or asbestos, or 
such organic materials as bird droppings. Other cases of 
pulmonary fibrosis result from exposure to fumes and 
vapors, radiation (in industry or medically), and certain 
drugs used to treat disease. 


Patients with interstitial lung disease usually have 
labored breathing when exerting themselves. Often they 
cough and feel overly tired (“no stamina”). Wheezing is 
uncommon. When the physician listens to the patient’s 
chest with a stethoscope, dry, crackling sounds may be 
heard. Some patients have vague chest pain. When dis- 
ease progresses, the patient may breathe very rapidly, 
have mottled blue skin (because of getting too little oxy- 
gen), and lose weight. The fingertips may appear thick or 
club-shaped. 


Diagnosis 


Both scars in the lung and cysts (air-filled spaces) 
can be seen on a chest x ray. Up to 10% of patients, 
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however, may have normal x rays even if their symptoms 
are severe. A special type of x ray, high-resolution com- 
puted tomography scan (CT scan), often is helpful in 
adult patients. Tests of lung function will show that the 
lungs cannot hold enough air with each breath, and there 
is too little oxygen in the blood, especially after exercis- 
ing. In a procedure called bronchoalveolar lavage, a tube 
is placed through the nose and windpipe into the bronchi 
and a small amount of saline is released and then with- 
drawn. This fluid can then be analyzed for cells. A tiny 
piece of lung tissue can be sampled using the same 
instrument. If necessary, a larger sample (a biopsy) is 
taken through an incision in the chest wall and examined 
under a microscope. 


Treatment 


The first medication given, providing scarring is 
not too extensive, is usually a steroid drug such as 
prednisone. An occasional patient will improve dra- 
matically if steroid therapy stops the inflammation. 
Most patients, however, improve to a limited extent. It 
may take 6-12 weeks for a patient to begin to respond. 
Patients must be watched closely for a gain in body 
weight, high blood pressure, and depression. Steroids 
can also result in diabetes, ulcer disease, and cataract. 
Patients treated with steroids are at risk of contracting 
serious infection. If steroids have not proved effective 
or have caused serious side effects, other anti-inflam- 
matory drugs, such as cyclophosphamide (Cytoxan) or 
azathioprine (Imuran), can be tried. Cytoxan some- 
times is combined with a steroid, but it carries its own 
risks, which include bladder inflammation and sup- 
pression of the bone marrow. Some patients will bene- 
fit from a bronchodilator drug that relaxes the airway 
and makes breathing easier. 


Some patients with interstitial lung disease, espe- 
cially children, will need oxygen therapy. Usually oxy- 
gen is given during sleep or exercise, but if the blood 
oxygen level is very low it may be given constantly. A 
program of conditioning, training in how to breathe effi- 
ciently, energy-saving tips, and a proper diet will help 
patients achieve the highest possible level of function 
given the state of their illness. All patients should be vac- 
cinated each year against influenza. A last resort for 
those with very advanced disease who do not respond to 
medication is lung transplantation. This operation is 
being done more widely, and it is even possible to 
replace both lungs. 


Prognosis 


A scoring system based on lung function and x ray 
appearances has been designed to help monitor a 
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KEY TERMS 


Bronchoalveolar lavage—A way of obtaining a 
sample of fluid from the airways by inserting a 
flexible tube through the windpipe. Used to diag- 
nose the type of lung disease. 


Desquamation—Shedding of the cells lining the 
insides of the air sacs. A feature of desquamative 
interstitial pneumonitis. 


Idiopathic—A disease whose cause is unknown. 


Immune system—A set of body chemicals and 
specialized cells that attack an invading agent 
(such as a virus) by forming antibodies that can 
engulf and destroy it. 


Infiltrative—A process whereby inflammatory or 
other types of disease spread throughout an organ 
such as the lungs. 


Interstitial—Refers to the connective tissue that 
supports the “working parts” of an organ, in the 
case of the lungs the air sacs. 


Pulmonary fibrosis—A scarring process that is 
the end result of many forms of long-lasting lung 
disease. 


patient’s course. In general, idiopathic forms of intersti- 
tial lung disease cause a good deal of illness, and a sig- 
nificant number of deaths. A majority of patients get 
worse over time, although survival for many years is 
certainly possible. An estimated one in five affected 
children fail to survive. In different series, survival 
times average between four and ten years. Early diag- 
nosis gives the best chance of a patient recovering or at 
least stabilizing. Once the lungs are badly scarred, 
nothing short of lung transplantation offers hope of 
restoring lung function. Patients with desquamative 
interstitial pneumonitis tend to respond well to steroid 
treatment, and live longer than those with other types of 
infiltrative lung disease. 


Prevention 


Since we do not understand what causes idiopathic 
interstitial lung diseases, there is no way to prevent them. 
What can be done is to prevent extensive scarring of the 
lungs by making the diagnosis shortly after the first 
symptoms develop, and trying steroids or other drugs in 
hope of suppressing lung inflammation. Every effort 
should be made to avoid exposure to dusts, gases, chemi- 
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cals, and even pets. Keeping fit and learning how to 
breathe efficiently will help maintain lung function as 
long as possible. 


Resources 


BOOKS 

Berkow, Robert, ed. Merck Manual of Medical Information: 
Home Edition. Whitehouse Station, NJ: Merck Research 
Laboratories, 1997. 


ORGANIZATIONS 
American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 


OTHER 
“Pulmonary Medicine.” Healthweb Page. 12 Jan. 1998 <http:// 
healthweb.org/browse.cfm?subjectid=8 1>. 


David A. Cramer, MD 


E Idiopathic primary renal 


hematuric/proteinuric 
syndrome 


Definition 


This syndrome includes a group of disorders charac- 
terized by blood and protein in the urine and by damage 
to the kidney glomeruli (filtering structures) that may 
lead to kidney failure. 


Description 


This syndrome, also known as Berger’s disease or 
IgA nephropathy, arises when internal kidney structures 
called glomeruli become inflamed and injured. It can 
occur at any age, but the great majority of patients are 
16-35 when diagnosed. Males seem to be affected more 
often than females, and whites are more often affected 
than blacks. Blood in the urine (hematuria), either indi- 
cated by a visible change in the color of the urine or 
detected by laboratory testing, is a hallmark of this syn- 
drome, and it may occur continuously or sporadically. 
The pattern of occurrence is not indicative of the severi- 
ty of kidney damage. 


Causes and symptoms 


The glomeruli are the kidney structures that filter 
the blood and extract waste, which is then excreted as 
urine. The barrier between the blood and the urine side 
of the filter mechanism is a membrane only one cell 
layer thick. Anything that damages the membrane will 
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Idiopathic primary renal hematuric/proteinuric syndrome 


KEY TERMS 


Glomeruli (singular, glomerulus)—Filtering struc- 
tures in the kidneys. 


Hematuria—The presence of hemoglobin or red 
blood cells in the urine. 


Idiopathic—Refers to a disease that arises from an 
obscure or unknown cause. 


Nephrotic syndrome—A kidney disorder charac- 
terized by fluid retention (edema) and proteinuria. 
It is caused by damage to the kidney glomeruli. 


Proteinuria—The presence of protein in the urine 
exceeding normal levels. 


result in hematuria. Symptoms of idiopathic primary 
renal hematruic/proteinuric syndrome are caused by 
inflammation of the glomeruli and deposit of IgA anti- 
bodies in kidney tissue. Although a genetic basis for 
this syndrome is suspected, this has not been proven. 
Symptoms often appear 24—48 hours after an upper res- 
piratory or gastrointestinal infection. Symptoms of the 
syndrome include: 


e blood in the urine (hematuria) 

e protein in the urine (proteinuria) 

e pain in the lower back or kidney area 

e elevated blood pressure (20-30% of cases) 

e nephrotic syndrome (less than 10% of cases) 
e swelling (occasionally) 


This condition usually does not get worse with time, 
although renal failure occasionally results. In patients 
with large amounts of IgA deposits in their glomeruli, 
the long-term prognosis may not be favorable. The syn- 
drome can go into remission spontaneously, although 
this is more common in children than in adults. 


Diagnosis 


One of the objectives of diagnosis is to distinguish 
glomerular from non-glomerular kidney diseases. Idio- 
pathic primary hematuric/proteinuric syndrome 
involves the glomeruli. The presence of fragmented or 
distorted red blood cells in the urine is evidence of 
glomerular disease. A high concentration of protein in 
the urine is also evidence for glomerular disease. The 
hematuria associated with this syndrome must be dis- 
tinguished from that caused by urinary tract diseases, 
which can also cause a loss of blood into the urine. 
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Biopsy of the patient’s kidney shows deposits of IgA 
antibodies. Detecting IgA-antibody deposits rules out 
thin membrane disease as the cause of the hematuria 
and proteinuria. Test values are normal for ASO, com- 
plement, rheumatoid factor, antinuclear antibodies, 
anti-DNase, and cryoglobulins, all of which are associ- 
ated with different types of kidney disease. A diagnosis 
of idiopathic primary renal hematuric/proteinuric syn- 
drome is largely made by ruling out other diseases and 
their causes, leaving this syndrome as the remaining 
possible diagnosis. 


Treatment 


Many patients do not need specific treatment, except 
for those who have symptoms indicating a poor progno- 
sis. Oral doses of corticosteroids are effective in patients 
with mild proteinuria and good kidney function. Other 
treatments, such as medications to lower blood pressure, 
are aimed at slowing or preventing kidney damage. If 
kidney failure develops, dialysis or kidney transplanta- 
tion is necessary. 


Prognosis 


Idiopathic primary renal hematuric/proteinuric syn- 
drome progresses slowly and in many cases does not 
progress at all. Risk for progression of the disorder is 
considered higher if there is: 


e high blood pressure 
e large amounts of protein in the urine 


e increased levels of urea and creatinine in the blood 
(indications of kidney function) 


About 25-35% of patients may develop kidney fail- 
ure within about 25 years. 


Prevention 


Since the underlying causes of this syndrome are so 
poorly understood, there is no known prevention. 


Resources 


BOOKS 

Brenner, B. M. The Kidney. Philadelphia: W. B. Saunders Co., 
1996. 

Greenberg, A. Primer on Kidney Diseases. San Diego: Acade- 
mic Press, 1998. 

Schrier, R. W., and C. W. Gottschalk. Diseases of the Kidney. 
Boston: Little Brown, 1997. 


ORGANIZATIONS 
IgA Nephropathy Support Network. 964 Brown Ave., Hunting- 
ton Valley, PA 19006. (215) 663-0536. 
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National Kidney Foundation. 30 East 33rd St., New York, NY 
10016. (800) 622-9010. <http://www.kidney.org>. 


John T. Lohr, PhD 


I Idiopathic thrombocytopenic 


purpura 
Definition 


Idiopathic thrombocytopenic purpura, or ITP, is a 
bleeding disorder caused by an abnormally low level of 
platelets in the patient’s blood. Platelets are small plate- 
shaped bodies in the blood that combine to form a plug 
when a blood vessel is injured. The platelet plug then 
binds certain proteins in the blood to form a clot that 
stops bleeding. ITP’s name describes its cause and two 
symptoms. Idiopathic means that the disorder has no 
apparent cause. ITP is now often called immune throm- 
bocytopenic purpura rather than idiopathic because of 
recent findings that ITP patients have autoimmune anti- 
bodies in their blood. Thrombocytopenia is another 
word for a decreased number of blood platelets. Purpura 
refers to a purplish or reddish-brown skin rash caused by 
the leakage of blood from broken capillaries into the 
skin. Other names for ITP include purpura hemorrhagica 
and essential thrombocytopenia. 


Description 


ITP may be either acute or chronic. The acute form 
is most common in children between the ages of two and 
six years; the chronic form is most common in adult 
females between 20 and 40. Between 10% and 20% of 
children with ITP have the chronic form. ITP does not 
appear to be related to race, lifestyle, climate, or environ- 
mental factors. 


ITP is a disorder that affects the overall number of 
blood platelets rather than their function. The normal 
platelet level in adults is between 150,000 and 
450,000/mm3. Platelet counts below 50,000 mm3 increase 
the risk of dangerous bleeding from trauma; counts below 
20,000/mm3 increase the risk of spontaneous bleeding. 


Causes and Symptoms 


In adults, ITP is considered an autoimmune disorder, 
which means that the body produces antibodies that dam- 
age some of its own products—in this case, blood 
platelets. Some adults with chronic ITP also have other 
immune system disorders, such as systemic lupus ery- 
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thematosus (SLE). In children, ITP is usually triggered 
by a virus infection, most often rubella, chickenpox, 
measles, cytomegalovirus, or Epstein-Barr virus. It usu- 
ally begins about two or three weeks after the infection. 


Acute ITP 


Acute ITP is characterized by bleeding into the skin 
or from the nose, mouth, digestive tract, or urinary tract. 
The onset is usually sudden. Bleeding into the skin takes 
the form of purpura or petechiae. Purpura is a purplish or 
reddish-brown rash or discoloration of the skin; petechi- 
ae are small round pinpoint hemorrhages. Both are 
caused by the leakage of blood from tiny capillaries 
under the skin surface. In addition to purpura and 
petechiae, the patient may notice that he or she bruises 
more easily than usual. In extreme cases, patients with 
ITP may bleed into the lungs, brain, or other vital organs. 


Chronic ITP 


Chronic ITP has a gradual onset and may have mini- 
mal or no external symptoms. The low platelet count 
may be discovered in the course of a routine blood test. 
Most patients with chronic ITP, however, will consult 
their primary care doctor because of the purpuric skin 
rash, nosebleeds, or bleeding from the digestive or uri- 
nary tract. Women sometimes go to their gynecologist 
for unusually heavy or lengthy menstrual periods. 


The risk factors for the development of chronic ITP 
include: 


e female sex 
e age over 10 years at onset of symptoms 
e slow onset of bruising 


e presence of other autoantibodies in the blood 


Diagnosis 


ITP is usually considered a diagnosis of exclusion, 
which means that the doctor arrives at the diagnosis by a 
process of ruling out other possible causes. If the patient 
belongs to one or more of the risk groups for chronic ITP, 
the doctor may order a blood test for autoantibodies in 
the blood early in the diagnostic process. 


Physical examination 


If the doctor suspects ITP, he or she will examine the 
patient’s skin for bruises, purpuric areas, or petechiae. If 
the patient has had nosebleeds or bleeding from the 
mouth or other parts of the body, the doctor will examine 
these areas for other possible causes of bleeding. Patients 
with ITP usually look and feel healthy except for the 
bleeding. 
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Idiopathic thrombocytopenic purpura 


KEY TERMS 


Autoimmune disorder—A disorder in which the 
patient’s immune system produces antibodies that 
destroy some of the body’s own products. ITP in 
adults is thought to be an autoimmune disorder. 


Idiopathic—Of unknown cause. Idiopathic refers 
to a disease that is not preceded or caused by any 
known dysfunction or disorder in the body. 


Petechiae—Small pinpoint hemorrhages in skin or 
mucous membranes caused by the rupture of cap- 
illaries. 


Platelet—A blood component that helps to pre- 
vent blood from leaking from broken blood ves- 
sels. ITP is a bleeding disorder caused by an 
abnormally low level of platelets in the blood. 


Prednisone—A corticosteroid medication that is 
used to treat ITP. Prednisone works by decreasing 
the effects of antibody on blood platelets. Long- 
term treatment with prednisone is thought to 
decrease antibody production. 


Purpura—A skin discoloration of purplish or 
brownish red spots caused by bleeding from bro- 
ken capillaries. 


Splenectomy—Surgical removal of the spleen. 


Thrombocytopenia—An abnormal decline in the 
number of platelets in the blood. 


The most important features that the doctor will be 
looking for during the physical examination are the con- 
dition of the patient’s spleen and the presence of fever. 
Patients with ITP do not have fever whereas patients with 
lupus and some other types of thrombocytopenia are usu- 
ally feverish. The doctor will have the patient lie flat on 
the examining table in order to feel the size of the spleen. 
If the spleen is noticeably enlarged, ITP is not absolutely 
ruled out but is a less likely diagnosis. 


Laboratory testing 


The doctor will order a complete blood count 
(CBC), a test of clotting time, a bone marrow test, and a 
test for antiplatelet antibodies if it is available in the hos- 
pital laboratory. Patients with ITP usually have platelet 
counts below 20,000/mm’ and prolonged bleeding time. 
The size and appearance of the platelets may be abnor- 
mal. The red blood cell count (RBC) and white blood cell 
count (WBC) are usually normal, although about 10% of 
patients with ITP are also anemic. The blood marrow test 
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yields normal results. Detection of antiplatelet antibodies 
in the blood is considered to confirm the diagnosis of ITP. 


Treatment 
General care and monitoring 


There is no specific treatment for ITP. In most cases, 
the disorder will resolve without medications or surgery 
within two to six weeks. Nosebleeds can be treated with 
ice packs when necessary. 


General care includes explaining ITP to the patient 
and advising him or her to watch for bruising, petechiae, or 
other signs of recurrence. Children should be discouraged 
from rough contact sports or other activities that increase 
the risk of trauma. Patients are also advised to avoid using 
aspirin or ibuprofen (Advil, Motrin) as pain relievers 
because these drugs lengthen the clotting time of blood. 


Emergency treatment 


Patients with acute ITP who are losing large 
amounts of blood or bleeding into their central nervous 
system require emergency treatment. This includes trans- 
fusions of platelets, intravenous immunoglobulins, or 
prednisone. Prednisone is a steroid medication that 
decreases the effects of antibody on platelets and eventu- 
ally lowers antibody production. If the patient has a his- 
tory of ITP that has not responded to prednisone or 
immunoglobulins, the surgeon may remove the patient’s 
spleen. This operation is called a splenectomy. The rea- 
son for removing the spleen when ITP does not respond 
to other forms of treatment is that the spleen sometimes 
keeps platelets out of the general blood circulation. 


Medications and transfusions 


Patients with chronic ITP can be treated with pred- 
nisone, immune globulin, or large doses of intravenous 
gamma globulin. Although 90% of patients respond to 
immunoglobulin treatment, it is very expensive. About 
80% of patients respond to prednisone therapy. Platelet 
transfusions are not recommended for routine treatment 
of ITP. If the patient’s platelet level does not improve 
within one to four months, or requires high doses of 
prednisone, the doctor may recommend splenectomy. All 
medications for ITP are given either orally or intra- 
venously; intramuscular injection is avoided because of 
the possibility of causing bleeding into the skin. 


Surgery 


Between 80% and 85% of adults with ITP have a 
remission of the disorder after the spleen is removed. 
Splenectomy is usually avoided in children younger than 
five years because of the increased risk of a severe infec- 
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tion after the operation. In older children, however, 
splenectomy is recommended if the child has been treat- 
ed for 12 months without improvement; if the ITP is very 
severe or the patient is getting worse; if the patient begins 
to bleed into the head or brain; and if the patient is an 
adolescent female with extremely heavy periods. 


Prognosis 


The prognosis for recovery from acute ITP is good; 
80% of patients recover without special treatment. The 
prognosis for chronic ITP is also good; most patients 
experience long-term remissions. In rare instances, how- 
ever, ITP can cause life-threatening hemorrhage or 
bleeding into the central nervous system. 


Resources 


BOOKS 

“Blood Component Therapy: Platelet Transfusions.” In Inter- 
nal Medicine On Call, ed. Steven A. Haist, et al. Stam- 
ford: Appleton & Lange, 1991. 

Hays, Taru. “Hematologic Disorders.” In Handbook of Pedi- 
atrics, ed. Gerald B. Merenstein, et al. Norwalk, CT: 
Appleton & Lange, 1994. 

“Hematology and Oncology: Immunologic Idiopathic Throm- 
bocytopenic Purpura (ITP).” In The Merck Manual of 
Diagnosis and Therapy. 16th ed. Ed. Robert Berkow. Rah- 
way, NJ: Merck Research Laboratories, 1992. 

“Idiopathic Thrombocytopenic Purpura.” In Professional 
Guide to Diseases. 5th ed. Springhouse, PA: Springhouse 
Corporation, 1995. 

Linker, Charles A. “Blood.” In Current Medical Diagnosis and 
Treatment, 1998. 37th ed. Ed. Stephen McPhee, et al. 
Stamford: Appleton & Lange, 1997. 

McMillan, Robert. “Platelet-Mediated Bleeding Disorders.” In 
Conn’s Current Therapy, 1996, ed. Robert E. Rakel. 
Philadelphia: W. B. Saunders Co., 1996. 

“On-Call Problems: Thrombocytopenia.” In Internal Medicine 
On Call, ed. Steven A. Haist, et al. Stamford: Appleton & 
Lange, 1991. 
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IHSS see Hypertrophic cardiomyopathy 
Ileal conduit see Urinary diversion surgery 
lleitis see Crohn’s disease 

lleostomy see Enterostomy 


i Ileus 


Definition 
Ileus is a partial or complete non-mechanical block- 
age of the small and/or large intestine. 
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Description 


There are two types of intestinal obstructions, 
mechanical and non-mechanical. Mechanical obstruc- 
tions occur because the bowel is physically blocked and 
its contents can not pass the point of the obstruction. This 
happens when the bowel twists on itself (volvulus) or as 
the result of hernias, impacted feces, abnormal tissue 
growth, or the presence of foreign bodies in the intestines. 


Unlike mechanical obstruction, non-mechanical 
obstruction, called ileus or paralytic ileus, occurs because 
peristalsis stops. Peristalsis is the rhythmic contraction 
that moves material through the bowel. Ileus is most often 
associated with an infection of the peritoneum (the mem- 
brane lining the abdomen). It is one of the major causes of 
bowel obstruction in infants and children. 


Another common cause of ileus is a disruption or 
reduction of the blood supply to the abdomen. Handling 
the bowel during abdominal surgery can also cause peri- 
stalsis to stop, so people who have had abdominal 
surgery are more likely to experience ileus. When ileus 
results from abdominal surgery the condition is often 
temporary and usually lasts only 48—72 hours. 


Tleus can also be caused by kidney diseases, especial- 
ly when potassium levels are decreased. Heart disease and 
certain chemotherapy drugs, such as vinblastine (Velban, 
Velsar) and vincristine (Oncovin, Vincasar PES, Vincrex), 
also can cause ileus. Infants with cystic fibrosis are more 
likely to experience meconium ileus (a dark green materi- 
al in the intestine). Over all, the total rate of bowel 
obstruction due both to mechanical and non-mechanical 
causes is one in one thousand people (1/1,000). 


Causes and symptoms 


When the bowel stops functioning, the following 
symptoms occur: 


e abdominal cramping 
e abdominal distention 
* nausea and vomiting 


e failure to pass gas or stool 


Diagnosis 


When a doctor listens with a stethoscope to the 
abdomen there will be few or no bowel sounds, indicating 
that the intestine has stopped functioning. Ileus can be 
confirmed by x rays of the abdomen, computed tomog- 
raphy scans (CT scans), or ultrasound. It may be neces- 
sary to do more invasive tests, such as a barium enema 
or upper GI series, if the obstruction is mechanical. Blood 
tests also are useful in diagnosing paralytic ileus. 
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Immobilization 


KEY TERMS 


Computed tomography scan (or CT scan)—A com- 
puter enhanced x-ray study performed to detect 
abnormalities that do not show up on normal x rays. 


Meconium—A greenish fecal material that forms 
the first bowel movement of an infant. 


Peritoneum—The transparent membrane lining 
the abdominal cavity that holds organs, such as 
the intestines, in place. 


Barium studies are used in cases of mechanical 
obstruction, but may cause problems by increasing pres- 
sure or intestinal contents if used in ileus. Also, in cases 
of suspected mechanical obstruction involving the gas- 
trointestinal tract (from the small intestine downward) 
use of barium x rays are contraindicated, since they may 
contribute to the obstruction. In such cases a barium 
enema should always be done first. 


Treatment 


Patients may be treated with supervised bed rest in a 
hospital, and bowel rest—where nothing is taken by mouth 
and patients are fed intravenously or through the use of a 
nasogastric tube. A nasogastric tube is a tube inserted 
through the nose, down the throat, and into the stomach. A 
similar tube can be inserted in the intestine. The contents are 
then suctioned out. In some cases, especially where there is 
a mechanical obstruction, surgery may be necessary. 


Drug therapies that promote intestinal motility (ability 
of the intestine to move spontaneously), such as cisapride 
and vasopressin (Pitressin), are sometimes prescribed. 


Alternative treatment 


Alternative practitioners offer few treatment sugges- 
tions, but focus on prevention by keeping the bowels 
healthy through eating a good diet, high in fiber and low 
in fat. If the case is not a medical emergency, homeopath- 
ic treatment and traditional Chinese medicine can rec- 
ommend therapies that may help to reinstate peristalsis. 


Prognosis 


The outcome varies depending on the cause of ileus. 


Prevention 


Most cases of ileus are not preventable. Surgery to 
remove a tumor or other mechanical obstruction will 
help prevent a recurrence. 
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Resources 


OTHER 

“Intestinal Obstruction.” HealthAnswers.com. <http://www. 
healthanswers.com/database/ami/converted/000260.htmI>. 

“Bowel Paralysis.” Trigan Oncology Associates Page. <http:// 
www.trigan.com/ileus.htm>. 


Tish Davidson 


| Immobilization 


Definition 


Immobilization refers to the process of holding a joint 
or bone in place with a splint, cast, or brace. This is done 
to prevent an injured area from moving while it heals. 


Purpose 


Splints, casts, and braces support and protect broken 
bones, dislocated joints, and such injured soft tissue as 
tendons and ligaments. Immobilization restricts motion 
to allow the injured area to heal. It can help reduce pain, 
swelling, and muscle spasm. In some cases, splints and 
casts are applied after surgical procedures that repair 
bones, tendons, or ligaments. This allows for protection 
and proper alignment early in the healing phase. 


Precautions 


There are no special precautions for immobilization. 


Description 


When an arm, hand, leg, or foot requires immobi- 
lization, the cast, splint, or brace will generally extend 
from the joint above the injury to the joint below the 
injury. For example, an injury to the mid-calf requires 
immobilization from the knee to the ankle and foot. 
Injuries of the hip and upper thigh or shoulder and upper 
arm require a cast that encircles the body and extends 
down the injured leg or arm. 


Casts and splints 


Casts are generally used for immobilization of a bro- 
ken bone. Once the doctor makes sure the two broken 
ends of the bone are aligned, a cast is put on to keep them 
in place until they are rejoined through natural healing. 
Casts are applied by a physician, a nurse, or an assistant. 
They are custom-made to fit each person, and are usually 
made of plaster or fiberglass. Fiberglass weighs less than 
plaster, is more durable, and allows the skin more ade- 
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Triangle sling Cravat sling 


eid 


Air splint 


Basket sling 


Board splint 


Immobilization refers to the process of immobilizing or fixating the position of a joint, bone, extremity, or torso with a splint, 
cast, or brace. Immobilization can help reduce pain, swelling, and muscle spasms. The illustrations above feature several 
types of immobilization techniques. (Illustration by Electronic Illustrators Group.) 


quate airflow than plaster. A layer of cotton or synthetic 
padding is first wrapped around the skin to cover the 
injured area and protect the skin. The plaster or fiberglass 
is then applied over this. 


Most casts should not be gotten wet. However, some 
types of fiberglass casts use Gore-tex padding that is 
waterproof and allows the person to completely immerse 
the cast in water when taking a shower or bath. There are 
some circumstances when this type of cast material can 
not be used. 


A splint is often used to immobilize a dislocated 
joint while it heals. Splints are also often used for fin- 
ger injuries, such as fractures or baseball finger. Base- 
ball finger is an injury in which the tendon at the end 
of the finger is separated from the bone as a result of 
trauma. Splinting also is used to immobilize an injured 
arm or leg immediately after an injury. Before moving 
a person who has injured an arm or leg some type of 
temporary splint should be applied to prevent further 
injury to the area. Splints may be made of acrylic, 
polyethylene foam, plaster of paris, or aluminum. In an 
emergency, a splint can be made from a piece of wood 
or rolled magazine. 


Slings 


Slings are often used to support the arm after a frac- 
ture or other injury. They are generally used along with a 
cast or splint, but sometimes are used alone as a means of 
immobilization. They can be used in an emergency to 
immobilize the arm until the person can be seen by a 
doctor. A triangular bandage is placed under the injured 
arm and then tied around the neck. 
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Braces 


Braces are used to support, align, or hold a body part 
in the correct position. Braces are sometimes used after a 
surgical procedure is performed on an arm or leg. They 
can also be used for an injury. Since some braces can be 
easily taken off and put back on, they are often used when 
the person must have physical therapy or exercise the 
limb during the healing process. Many braces can also be 
adjusted to allow for a certain amount of movement. 


Braces can be custom-made, or a ready-made brace 
can be used. The off-the-shelf braces are made in a vari- 
ety of shapes and sizes. They generally have Velcro 
straps that make the brace easy to adjust, and to put on 
and take off. Both braces and splints offer less support 
and protection than a cast and may not be a treatment 
option in all circumstances. 


Collars 


A collar is generally used for neck injuries. A soft 
collar can relieve pain by restricting movement of the 
head and neck. They also transfer some of the weight of 
the head from the neck to the chest. Stiff collars are gen- 
erally used to support the neck when there has been a 
fracture in one of the bones of the neck. Cervical collars 
are widely used by emergency personnel at the scene of 
injuries when there is a potential neck or head injury. 


Traction 


Immobilization may also be secured by traction. 
Traction involves using a method for applying tension to 
correct the alignment of two structures (such as two 
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Immobilization 


KEY TERMS 


Decubitus ulcers — A pressure sore resulting from 
ulceration of the skin occurring in persons con- 
fined to bed for long periods of time 


Ligament—Ligaments are structures that hold 
bones together and prevent excessive movement of 
the joint. They are tough, fibrous bands of tissue. 


Pneumonia — An acute or chronic disease char- 
acterized by inflammation of the lungs and caused 
by viruses, bacteria, or other microorganisms. 


Tendon—Tendons are structures that attach bones 
to muscles and muscles to other muscles. 


bones) and hold them in the correct position. For exam- 
ple, if the bone in the thigh breaks, the broken ends may 
have a tendency to overlap. Use of traction will hold 
them in the correct position for healing to occur. The 
strongest form of traction involves inserting a stainless 
steel pin through a bony prominence attached by a horse- 
shoe shaped bow and rope to a pulley and weights sus- 
pended over the end of the patient’s bed. 


Traction must be balanced by countertraction. This is 
obtained by tilting the bed and allowing the patient’s body 
to act as a counterweight. Another technique involves 
applying weights pulling in the opposite direction. 


Traction for neck injuries may be in the form of a 
leather or cotton cloth halter placed around the chin and 
lower back of the head. For very severe neck injuries that 
require maximum traction, tongs that resemble ice tongs 
are inserted into small holes drilled in the outer skull. 


All traction requires careful observation and adjust- 
ment by doctors and nurses to maintain proper balance 
and alignment of the traction with free suspension of the 
weights. 


Immobilization can also be secured by a form of 
traction called skin traction. This is a combination of a 
splint and traction that is applied to the arms or legs by 
strips of adhesive tape placed over the skin of the arm or 
leg. Adhesive strips, moleskin, or foam rubber traction 
strips are applied on the skin. This method is effective 
only if a moderate amount of traction is required. 


Preparation 


There are many reasons for immobilization using 
splints, casts, and braces. Each person should understand 
his or her diagnosis clearly. 
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Aftercare 


After a cast or splint has been put on, the injured arm 
or leg should be elevated for 24 to 72 hours. It is recom- 
mended that the person lie or sit with the injured arm or 
leg raised above the level of the heart. Rest combined 
with elevation will reduce pain and speed the healing 
process by minimizing swelling. 

Fingers or toes can be exercised as much as can be 
tolerated after casting. This has been found to decrease 
swelling and prevent stiffness. If excessive swelling is 
noted, the application of ice to the splint or cast may be 
helpful. 


After the cast, splint, or brace is removed, gradual 
exercise is usually performed to regain muscle strength 
and motion. The doctor may also recommend hydro- 
therapy, heat treatments, and other forms of physical 
therapy. 


Risks 


For some people, such as those in traction, immobi- 
lization will require long periods of bedrest. Lying in one 
position in bed for an extended period of time can result 
in sores on the skin (decubitus ulcers) and skin infection. 
Long periods of bedrest can also cause a buildup of fluid 
in the lungs or an infection in the lungs (pneumonia). 
Urinary infection can also be a result of extended bedrest. 


People who have casts, splints, or braces on their 
arms or legs will generally spend several weeks not using 
the injured arm or leg. This lack of use can result in 
decreased muscle tone and shrinkage of the muscle (atro- 
phy). Much of this loss can usually be regained, however, 
through rehabilitation after the injury has healed. 


Immobility can also cause psychological stress. An 
individual restricted to a bed with a traction device may 
become frustrated and bored, and perhaps even 
depressed, irritable, and withdrawn. 


There is the possibility of decreased circulation if 
the cast, splint, or brace fits too tightly. Excessive pres- 
sure over a nerve can cause irritation or possible damage 
if not corrected. If the cast, splint, or brace breaks or mal- 
functions, the healing process of the bone or soft tissue 
can be disrupted and lead to deformity. 


Normal results 


Normally, the surgical or injured area heals appro- 
priately with the help of immobilization. The form of 
immobilization can be discontinued, which is followed 
by an appropriate rehabilitation program under the super- 
vision of a physical therapist to regain range of motion 
and strength. 
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Immune complex detection see Immune 
complex test 


i Immune complex test 


Definition 


These tests evaluate the immune system, whose 
function is to defend the body against such invaders as 
bacteria and viruses. The immune system also plays a 
role in the control of cancer, and is responsible for the 
phenomena of allergy, hypersensitivity, and rejection 
problems when organs or tissue are transplanted. 


One of the ways the immune system protects the 
body is by producing proteins called antibodies. Anti- 
bodies are formed in response to another type of protein 
called an antigen (anything foreign or different from a 
natural body protein). Immune complex reactions occur 
when large numbers of antigen-antibody complexes 
accumulate in the body. 


Purpose 


The purpose of the immune complex test is to 
demonstrate circulating immune complexes in the blood, 
to estimate the severity of immune complex disease, and 
to monitor response to therapy. 


Precautions 


Because this test is requested when the physician 
suspects that a patient’s immune system is not functioning 
properly, special care should be taken during and after 
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blood is drawn. For example, the venipuncture site should 
be kept clean and dry to avoid any chance of infection. 


Description 


Immune complexes are normally not detected in the 
blood. However, when immune complexes are produced 
faster than they can be cleared by the system, immune 
complex disease may occur. Examples of such disorders 
are drug sensitivity, rheumatoid arthritis, and a disease 
called systemic lupus erythematosus, or SLE. 


The method generally used for detecting immune 
complexes is examination of a tissue obtained by biopsy 
(removal and examination of tissue sample) and the sub- 
sequent use of different staining techniques with specific 
antibodies. However, since tissue biopsies do not provide 
information about the level of complexes still in the cir- 
culatory system, serum assays obtained from blood sam- 
ples which indirectly detect circulating immune com- 
plexes are useful. However, due to the variability of these 
complexes, several test methods may be used. Also, as 
most immune complex assays have not been standard- 
ized, more than one test may be required to achieve accu- 
rate results. 


Preparation 


This test requires a blood sample. It is not necessary 
for the patient to be in a fasting (nothing to eat or drink) 
state before the test. 


Risks 


Risks for this test are minimal, but may include 
slight bleeding from the blood-drawing site, fainting or 
feeling lightheaded after venipuncture, or hematoma 
(blood accumulating under the puncture site). 


Normal results 


Normally, immune complexes are not detected in the 
blood. 


Abnormal results 


The presence of detectable immune complexes in 
the blood is important in the diagnosis of autoimmune 
diseases, such as SLE and rheumatoid arthritis. However, 
for definitive diagnosis, the results of other studies must 
be considered with the presence of any immune complex. 
For example, immune complexes are associated with 
high numbers of a component called antinuclear antibod- 
ies in the diagnosis of systemic lupus erythematosus. A 
different example are the kidneys. Because of their filter- 
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Immunodeficiency 


KEY TERMS 


Antibody—A (immunogloblin) molecule that 
interacts with a specific antigen. Antibodies pro- 
vide protection from microscopic invaders like 
bacteria. 


Antigen—Any substance that is capable under 
certain circumstances of producing an immune 
response either from antibodies or T-cells; bacteria 
are often antigens. 


Autoimmune disorder—A disorder caused by a 
reaction of an individual’s immune system against 
the organs or tissues of the body. Autoimmune 
processes can have different results: slow destruc- 
tion of a particular type of cell or tissue, stimula- 
tion of an organ into excessive growth, or interfer- 
ence in function. 


Biopsy—The removal and examination, usually 
under a microscope, of tissue from the living body. 
Used for diagnosis. 


Systemic lupus erythematosus—A chronic disease 
of the connective tissues in the body; character- 
ized by involvement of the skin, joints, kidneys, 
and serosal membranes (membranes that form the 
outer covering of organs in the abdomen or chest). 


ing functions, elements in the kidneys called renal 
glomeruli can be affected by immune complexes. In such 
cases, renal biopsy is used to provide conclusive evi- 
dence for immune complex. 


Resources 


BOOKS 

Cahill, Matthew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 
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I Immunodeficiency 


Definition 


Immunodeficiency disorders are a group of disor- 
ders in which part of the immune system is missing or 
defective. Therefore, the body’s ability to fight infections 


1784 


is impaired. As a result, the person with an immunodefi- 
ciency disorder will have frequent infections that are 
generally more severe and last longer than usual. 


Description 


The immune system is the body’s main system to 
fight infections. Any defect in the immune system 
decreases a person’s ability to fight infections. A person 
with an immunodeficiency disorder may get more fre- 
quent infections, heal more slowly, and have a higher 
incidence of some cancers. 


The normal immune system involves a complex 
interaction of certain types of cells that can recognize 
and attack “foreign” invaders, such as bacteria, viruses, 
and fungi. It also plays a role in fighting cancer. The 
immune system has both innate and adaptive compo- 
nents. Innate immunity is made up of immune protec- 
tions people are born with. Adaptive immunity develops 
throughout life. It adapts to fight off specific invading 
organisms. Adaptive immunity is divided into two com- 
ponents: humoral immunity and cellular immunity. 


The innate immune system is made up of the skin 
(which acts as a barrier to prevent organisms from enter- 
ing the body), white blood cells called phagocytes, a sys- 
tem of proteins called the complement system, and 
chemicals called interferonso. When phagocytes 
encounter an invading organism, they surround and 
engulf it to destroy it. The complement system also 
attacks bacteria. The elements in the complement system 
create a hole in the outer layer of the target cell, which 
leads to the death of the cell. 


The adaptive component of the immune system is 
extremely complex, and is still not entirely understood. 
Basically, it has the ability to recognize an organism or 
tumor cell as not being a normal part of the body, and to 
develop a response to attempt to eliminate it. 


The humoral response of adaptive immunity 
involves a type of cell called B lymphocytes. B lympho- 
cytes manufacture proteins called antibodies (which are 
also called immunoglobulins). Antibodies attach them- 
selves to the invading foreign substance. This allows the 
phagocytes to begin engulfing and destroying the organ- 
ism. The action of antibodies also activates the comple- 
ment system. The humoral response is particularly useful 
for attacking bacteria. 


The cellular response of adaptive immunity is useful 
for attacking viruses, some parasites, and possibly cancer 
cells. The main type of cell in the cellular response is T 
lymphocytes. There are helper T lymphocytes and killer 
T lymphocytes. The helper T lymphocytes play a role in 
recognizing invading organisms, and they also help killer 
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T lymphocytes to multiply. As the name suggests, killer 
T lymphocytes act to destroy the target organism. 


Defects can occur in any component of the immune 
system or in more than one component (combined 
immunodeficiency). Different immunodeficiency dis- 
eases involve different components of the immune sys- 
tem. The defects can be inherited and/or present at birth 
(congenital) or acquired. 


Congenital immunodeficiency disorders 


Congenital immunodeficiency is present at the time 
of birth, and is the result of genetic defects. Even though 
more than 70 different types of congenital immunodefi- 
ciency disorders have been identified, they rarely occur. 
Congenital immunodeficiencies may occur as a result of 
defects in B lymphocytes, T lymphocytes, or both. They 
can also occur in the innate immune system. 


B LYMPHOCYTE DEFICIENCIES. If there is an abnor- 
mality in either the development or function of B lympho- 
cytes, the ability to make antibodies will be impaired. This 
allows the body to be susceptible to recurrent infections. 


Bruton’s agammaglobulinemia, also known as X- 
linked agammaglobulinemia, is one of the most com- 
mon congenital immunodeficiency disorders. The defect 
results in a decrease or absence of B lymphocytes, and 
therefore a decreased ability to make antibodies. People 
with this disorder are particularly susceptible to infec- 
tions of the throat, skin, middle ear, and lungs. It is seen 
only in males because it is caused by a genetic defect on 
the X chromosome. Since males have only one X chro- 
mosome, they always have the defect if the gene is pre- 
sent. Females can have the defective gene, but since they 
have two X chromosomes, there will be a normal gene on 
the other X chromosome to counter it. Women may pass 
the defective gene on to their male children. 


Another type of B lymphocyte deficiency involves a 
group of disorders called selective immunoglobulin defi- 
ciency syndomes. Immunoglobulin is another name for 
antibody, and there are five different types of 
immunoglobulins (called IgA, IgG, IgM, IgD, and IgE). 
The most common type of immunoglobulin deficiency is 
selective IgA deficiency. The amounts of the other anti- 
body types are normal. Some patients with selective IgA 
deficiency experience no symptoms, while others have 
occasional lung infections and diarrhea. In another 
immunoglobulin disorder, IgG and IgA antibodies are 
deficient and there is increased IgM. People with this 
disorder tend to get severe bacterial infections. 


Common variable immunodeficiency is another 
type of B lymphocyte deficiency. In this disorder, the 
production of one or more of the immunoglobulin types 
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is decreased and the antibody response to infections is 
impaired. It generally develops around the age of 10-20. 
The symptoms vary among affected people. Most people 
with this disorder have frequent infections, and some will 
also experience anemia and rheumatoid arthritis. Many 
people with common variable immunodeficiency devel- 
op cancer. 


T LYMPHOCYTE DEFICIENCIES. Severe defects in the 
ability of T lymphocytes to mature results in impaired 
immune responses to infections with viruses, fungi, and 
certain types of bacteria. These infections are usually 
severe and can be fatal. 


DiGeorge syndrome is a T lymphocyte deficiency 
that starts during fetal development, but it isn’t inherited. 
Children with DiGeorge syndrome either do not have a 
thymus or have an underdeveloped thymus. Since the 
thymus is a major organ that directs the production of T- 
lymphocytes, these patients have very low numbers of T- 
lymphocytes. They are susceptible to recurrent infec- 
tions, and usually have physical abnormalities as well. 
For example, they may have low-set ears, a small reced- 
ing jawbone, and wide-spaced eyes. 


In some cases, no treatment is required for DiGeorge 
syndrome because T lymphocyte production improves. 
Either an underdeveloped thymus begins to produce 
more T lymphocytes or organ sites other than the thymus 
compensate by producing more T lymphocytes. 


COMBINED IMMUNODEFICIENCIES. Some types of 
immunodeficiency disorders affect both B lymphocytes 
and T lymphocytes. For example, severe combined 
immunodeficiency disease (SCID) is caused by the 
defective development or function of these two types of 
lymphocytes. It results in impaired humoral and cellular 
immune responses. SCID is usually recognized during 
the first year of life. It tends to cause a fungal infection of 
the mouth (thrush), diarrhea, failure to thrive, and seri- 
ous infections. If not treated with a bone marrow trans- 
plant, a person with SCID will generally die from infec- 
tions before age two. 


DISORDERS OF INNATE IMMUNITY. Disorders of 
innate immunity affect phagocytes or the complement 
system. These disorders also result in recurrent infections. 


Acquired immunodeficiency disorders 


Acquired immunodeficiency is more common than 
congenital immunodeficiency. It is the result of an infec- 
tious process or other disease. For example, the human 
immunodeficiency virus (HIV) is the virus that causes 
acquired immunodeficiency syndrome (AIDS). Howev- 
er, this is not the most common cause of acquired 
immunodeficiency. 
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Immunodeficiency 


Acquired immunodeficiency often occurs as a com- 
plication of other conditions and diseases. For example, 
the most common causes of acquired immunodeficiency 
are malnutrition, some types of cancer, and infections. 
People who weigh less than 70% of the average weight 
of persons of the same age and gender are considered to 
be malnourished. Examples of types of infections that 
can lead to immunodeficiency are chickenpox, 
cytomegalovirus, German measles, measles, tuberculo- 
sis, infectious mononucleosis (Epstein-Barr virus), 
chronic hepatitis, lupus, and bacterial and fungal infec- 
tions. 


Sometimes, acquired immunodeficiency is brought 
on by drugs used to treat another condition. For example, 
patients who have an organ transplant are given drugs to 
suppress the immune system so the body will not reject 
the organ. Also, some chemotherapy drugs, which are 
given to treat cancer, have the side effect of killing cells 
of the immune system. During the period of time that 
these drugs are being taken, the risk of infection increas- 
es. It usually returns to normal after the person stops tak- 
ing the drugs. 


Causes and symptoms 


Congenital immunodeficiency is caused by genetic 
defects, and they generally occur while the fetus is devel- 
oping in the womb. These defects affect the development 
and/or function of one or more of the components of the 
immune system. Acquired immunodeficiency is the 
result of a disease process, and it occurs later in life. The 
causes, as described above, can be diseases, infections, 
or the side effects of drugs given to treat other condi- 
tions. 


People with an immunodeficiency disorder tend to 
become infected by organisms that don’t usually cause 
disease in healthy persons. The major symptoms of most 
immunodeficiency disorders are repeated infections that 
heal slowly. These chronic infections cause symptoms 
that persist for long periods of time. People with chronic 
infection tend to be pale and thin. They may have skin 
rashes. Their lymph nodes tend to be larger than normal 
and their liver and spleen may also be enlarged. The 
lymph nodes are small organs that house antibodies and 
lymphocytes. Broken blood vessels, especially near the 
surface of the skin, may be seen. This can result in black- 
and-blue marks in the skin. The person may lose hair 
from their head. Sometimes, a red inflammation of the 
lining of the eye (conjunctivitis) is present. They may 
have a crusty appearance in and on the nose from chronic 
nasal dripping. 
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Diagnosis 


Usually, the first sign that a person might have an 
immunodeficiency disorder is that they don’t improve 
rapidly when given antibiotics to treat an infection. 
Strong indicators that an immunodeficiency disorder 
may be present is when rare diseases occur or the patient 
gets ill from organisms that don’t normally cause dis- 
eases, especially if the patient gets repeatedly infected. If 
this happens in very young children it is an indication 
that a genetic defect may be causing an immunodeficien- 
cy disorder. When this situation occurs in older children 
or young adults, their medical history will be reviewed to 
determine if childhood diseases may have caused an 
immunodeficiency disorder. Other possibilities will then 
be considered, such as recently acquired infections—for 
example, HIV, hepatitis, tuberculosis, etc. 


Laboratory tests are used to determine the exact 
nature of the immunodeficiency. Most tests are per- 
formed on blood samples. Blood contains antibodies, 
lymphocytes, phagocytes, and complement compo- 
nents— all of the major immune components that might 
cause immunodeficiency. A blood cell count will deter- 
mine if the number of phagocytic cells or lymphocytes is 
below normal. Lower than normal counts of either of 
these two cell types correlates with immunodeficiencies. 
The blood cells are also checked for their appearance. 
Sometimes a person may have normal cell counts, but the 
cells are structurally defective. If the lymphocyte cell 
count is low, further testing is usually done to determine 
whether any particular type of lymphocyte is lower than 
normal. A lymphocyte proliferation test is done to deter- 
mine if the lymphocytes can respond to stimuli. The fail- 
ure to respond to stimulants correlates with immunodefi- 
ciency. Antibody levels can be measured by a process 
called electrophoresis. Complement levels can be deter- 
mined by immunodiagnostic tests. 


Treatment 


There is no cure for immunodeficiency disorders. 
Therapy is aimed at controlling infections and, for some 
disorders, replacing defective or absent components. 


Patients with Bruton’s agammaglobulinemia must be 
given periodic injections of a substance called gamma 
globulin throughout their lives to make up for their 
decreased ability to make antibodies. The gamma globulin 
preparation contains antibodies against common invading 
bacteria. If left untreated, the disease is usually fatal. 


Common variable immunodeficiency also is treated 
with periodic injections of gamma globulin throughout 
life. Additionally, antibiotics are given when necessary to 
treat infections. 
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Patients with selective IgA deficiency usually do not 
require any treatment. Antibiotics can be given for fre- 
quent infections. 


In some cases, no treatment is required for DiGeorge 
syndrome because T lymphocyte production improves on 
its own. Either an underdeveloped thymus begins to pro- 
duce more T lymphocytes or organ sites other than the 
thymus compensate by producing more T lymphocytes. 
In some severe cases, a bone marrow transplant or thy- 
mus transplant can be done to correct the problem. 


For patients with SCID, bone marrow transplan- 
tation is necessary. In this procedure, healthy bone mar- 
row from a donor who has a similar type of tissue (usu- 
ally a relative, like a brother or sister) is removed. The 
bone marrow is a substance that resides in the cavity of 
bones. It is the factory that produces blood, including 
some of the white blood cells that make up the immune 
system. The bone marrow of the person receiving the 
transplant is destroyed, and is then replaced with mar- 
row from the donor. 


Treatment of the HIV infection that causes AIDS 
consists of drugs called antivirals. These drugs attempt to 
inhibit the process that the virus goes through to kill T 
lymphocytes. Several of these drugs used in various com- 
binations with one another can prolong the period of time 
before the disease becomes apparent. However, this is 
not a cure. Other treatments for people with AIDS are 
aimed at the particular infections that arise as a result of 
the impaired immune system. 


In most cases, immunodeficiency caused by malnu- 
trition is reversible. The health of the immune system is 
directly linked to the nutritional health of the patient. 
Among the essential nutrients required by the immune 
system are proteins, vitamins, iron, and zinc. 


For people being treated for cancer, periodic relief 
from chemotherapy drugs can restore the function of the 
immune system. 


In general, people with immunodeficiency disorders 
should maintain a healthy diet. This is because malnutri- 
tion can aggravate immunodeficiencies. They should also 
avoid being near people who have colds or are sick 
because they can easily acquire new infections. For the 
same reason, they should practice good personal 
hygiene, especially dental care. People with immunode- 
ficiency disorders should also avoid eating undercooked 
food because it might contain bacteria that could cause 
infection. This food would not cause infection in normal 
persons, but in someone with an immunodeficiency, food 
is a potential source of infectious organisms. People with 
immunodeficiency should be given antibiotics at the first 
indication of an infection. 
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KEY TERMS 


Agammaglobulinemia—tThe lack of gamma glob- 
ulins in the blood. Antibodies are the main gamma 
globulins of interest, so this term means a lack of 
antibodies. 


Prognosis 


The prognosis depends on the type of immunodefi- 
ciency disorder. People with Bruton’s agammaglobuline- 
mia who are given injections of gamma globulin general- 
ly live into their 30s or 40s. They often die from chronic 
infections, usually of the lung. People with selective IgA 
deficiency generally live normal lives. They may experi- 
ence problems if given a blood transfusion, and there- 
fore they should wear a Medic Alert bracelet or have 
some other way of alerting any physician who treats 
them that they have this disorder. 


SCID is the most serious of the immunodeficiency dis- 
orders. If a bone marrow transplant is not successfully per- 
formed, the child usually will not live beyond two years old. 


People with HIV/AIDS are living longer than in the 
past because of the antiviral drugs that became avail- 
able in the mid 1990s. However, AIDS is still a fatal dis- 
ease. People with AIDS usually die of opportunistic 
infections, which are infections that occur because the 
impaired immune system is unable to fight them. 


Prevention 


There is no way to prevent a congenital immunode- 
ficiency disorder. However, someone with a congenital 
immunodeficiency disorder might want to consider get- 
ting genetic counseling before having children to find 
out if there is a chance they will pass the defect on to 
their children. 


Some of the infections associated with acquired 
immunodeficiency can be prevented or treated before they 
cause problems. For example, there are effective treat- 
ments for tuberculosis and most bacterial and fungal infec- 
tions. HIV infection can be prevented by practicing “safe 
sex” and not using illegal intravenous drugs. These are the 
primary routes of transmitting the virus. For people who 
don’t know the HIV status of the person with whom they 
are having sex, safe sex involves using a condom. 


Malnutrition can be prevented by getting adequate 
nutrition. Malnutrition tends to be more of a problem in 
developing countries. 
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Immunoelectrophoresis 
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i Immunoelectrophoresis 


Definition 


Immunoelectrophoresis, also called gamma globulin 
electrophoresis, or immunoglobulin electrophoresis, is a 
method of determining the blood levels of three major 
immunoglobulins: immunoglobulin M (IgM), 
immunoglobulin G (IgG), and immunoglobulin A (IgA). 


Purpose 


Immunoelectrophoresis is a powerful analytical 
technique with high resolving power as it combines sepa- 
ration of antigens by electrophoresis with immunodiffu- 
sion against an antiserum. The increased resolution is of 
benefit in the immunological examination of serum pro- 
teins. Immunoelectrophoresis aids in the diagnosis and 
evaluation of the therapeutic response in many disease 
states affecting the immune system. It is usually request- 
ed when a different type of electrophoresis, called a 
serum protein electrophoresis, has indicated a rise at 
the immunoglobulin level. Immunoelectrophoresis is 
also used frequently to diagnose multiple myeloma, a 
disease affecting the bone marrow. 


Precautions 


Drugs that may cause increased immunoglobulin 
levels include therapeutic gamma globulin, hydralazine, 
isoniazid, phenytoin (Dilantin), procainamide, oral con- 
traceptives, methadone, steroids, and tetanus toxoid 
and antitoxin. The laboratory should be notified if the 
patient has received any vaccinations or immunizations 
in the six months before the test. This is mainly because 
prior immunizations lead to the increased immunoglobu- 
lin levels resulting in false positive results. 


It should be noted that, because immunoelec- 
trophoresis is not quantitative, it is being replaced by a 


1788 


procedure called immunofixation, which is more sensi- 
tive and easier to interpret. 


Description 


Serum proteins separate in agar gels under the influ- 
ence of an electric field into albumin, alpha 1, alpha 2, and 
beta and gamma globulins. Immunoelectrophoresis is per- 
formed by placing serum on a slide containing a gel 
designed specifically for the test. An electric current is 
then passed through the gel, and immunoglobulins, which 
contain an electric charge, migrate through the gel accord- 
ing to the difference in their individual electric charges. 
Antiserum is placed alongside the slide to identify the spe- 
cific type of immunoglobulin present. The results are used 
to identify different disease entities, and to aid in monitor- 
ing the course of the disease and the therapeutic response 
of the patient to such conditions as immune deficiencies, 
autoimmune disease, chronic infections, chronic viral 
infections, and intrauterine fetal infections. 


There are five classes of antibodies: IgM, IgG, IgA, 
IgE, and IgD. 


IgM is produced upon initial exposure to an antigen. 
For example, when a person receives the first tetanus 
vaccination, antitetanus antibodies of the IgM class are 
produced 10-14 days later. IgM is abundant in the blood 
but is not normally present in organs or tissues. IgM is 
primarily responsible for ABO blood grouping and 
rheumatoid factor, yet is involved in the immunologic 
reaction to other infections, such as hepatitis. Since IgM 
does not cross the placenta, an elevation of this 
immunoglobulin in the newborn indicates intrauterine 
infection such as rubella, cytomegalovirus (CMV) ora 
sexually transmitted disease (STD). 


IgG is the most prevalent type of antibody, compris- 
ing approximately 75% of the serum immunoglobulins. 
IgG is produced upon subsequent exposure to an antigen. 
As an example, after receiving a second tetanus shot, or 
booster, a person produces IgG antibodies in five to 
seven days. IgG is present in both the blood and tissues, 
and is the only antibody to cross the placenta from the 
mother to the fetus. Maternal IgG protects the newborn 
for the first months of life, until the infant’s immune sys- 
tem produces its own antibodies. 


IgA constitutes approximately 15% of the immuno- 
globulins within the body. Although it is found to some 
degree in the blood, it is present primarily in the secre- 
tions of the respiratory and gastrointestinal tract, in sali- 
va, colostrum (the yellowish fluid produced by the 
breasts during late pregnancy and the first few days after 
childbirth), and in tears. IgA plays an important role in 
defending the body against invasion of germs through the 
mucous membrane-lined organs. 
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IgE is the antibody that causes acute allergic reac- 
tions; it is measured to detect allergic conditions. IgD, 
which constitutes the smallest portion of the immuno- 
globulins, is rarely evaluated or detected, and its function 
is not well understood. 


Preparation 


This test requires a blood sample. 


Aftercare 


Because this test is ordered when either very low or 
very high levels of immunoglobulins are suspected, the 
patient should be alert for any signs of infection after the 
test, including fever, chills, rash, or skin ulcers. Any 
bone pain or tenderness should also be immediately 
reported to the physician. 


Risks 


Risks for this test are minimal, but may include 
slight bleeding from the blood-drawing site, fainting or 
feeling lightheaded after venipuncture, or bruising. 


Normal results 


Reference ranges vary from laboratory to laboratory 
and depend upon the method used. For adults, normal 
values are usually found within the following ranges (1 
mg = approximately.000035 oz. and 1 dL = approximate- 
ly. 33 02.): 


+ IgM: 60-290 mg/dL 
e IgG: 700-1,800 mg/dL 
e IgA: 70-440 mg/dL 


Abnormal results 


Increased IgM levels can indicate Waldenstrém’s 
macroglobulinemia, a malignancy caused by secretion of 
IgM at high levels by malignant lymphoplasma cells. 
Increased IgM levels can also indicate chronic infections, 
such as hepatitis or mononucleosis and autoimmune dis- 
eases, like rheumatoid arthritis. 


Decreased IgM levels can be indicative of AIDS, 
immunosuppression caused by certain drugs like steroids 
or dextran, or leukemia. 


Increased levels of IgG can indicate chronic liver 
disease, autoimmune diseases, hyperimmunization reac- 
tions, or certain chronic infections, such as tuberculosis 
or sarcoidosis. 


Decreased levels of IgG can indicate Wiskott- 
Aldrich syndrome, a genetic deficiency caused by inade- 
quate synthesis of IgG and other immunoglobulins. 
Decreased IgG can also be seen with AIDS and leukemia. 
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KEY TERMS 


Antibody—A protein manufactured by the white 
blood cells to neutralize an antigen in the body. In 
some cases, excessive formation of antibodies 
leads to illness, allergy, or autoimmune disorders. 


Antigen—A substance that can cause an immune 
response, resulting in production of an antibody, 
as part of the body’s defense against infection and 
disease. Many antigens are foreign proteins not 
found naturally in the body, and include germs, 
toxins, and tissues from another person used in 
organ transplantation. 


Autoimmune disorder—A condition in which 
antibodies are formed against the body’s own tis- 
sues; for example, in some forms of arthritis. 


Increased levels of IgA can indicate chronic liver dis- 
ease, chronic infections, or inflammatory bowel disease. 


Decreased levels of IgA can be found in ataxia, a 
condition affecting balance and gait, limb or eye move- 
ments, speech, and telangiectasia, an increase in the size 
and number of the small blood vessels in an area of skin, 
causing redness. Decreased IgA levels are also seen in 
conditions of low blood protein (hypoproteinemia), and 
drug immunosuppression. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Fischbach, Frances T. A Manual of Laboratory Diagnostic 
Tests. Philadelphia: Lippincott Williams & Wilkins, 1999. 

Pagana, Kathleen D., and Timothy J. Pagana. Mosby’s Manual 
of Diagnostic and Laboratory Tests. St. Louis, MO: 
Mosby, Inc., 1999. 


Janis O. Flores 


Immunoglobulin see Gammaglobulin 


1 Immunoglobulin deficiency 


syndromes 
Definition 


Immunoglobulin deficiency syndromes are a group 
of immunodeficiency disorders in which the patient has 
a reduced number of or lack of antibodies. 
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Immunoglobulin deficiency syndromes 


Description 


Immunoglobulins (Ig) are antibodies. There are five 
major classes of antibodies: IgG, IgM, IgA, IgD, and IgE. 


e IgG is the most abundant of the classes of immunoglob- 
ulins. It is the antibody for viruses, bacteria, and anti- 
toxins. It is found in most tissues and plasma. 


e IgM is the first antibody present in an immune response. 


e IgA is an early antibody for bacteria and viruses. It is 
found in saliva, tears, and all other mucous secretions. 


e IgD activity is not well understood. 


e IgE is present in the respiratory secretions. It is an anti- 
body for parasitic diseases, Hodgkin’s disease, hay 
fever, atopic dermatitis, and allergic asthma). 


All antibodies are made by B-lymphocytes (B-cells). 
Any disease that harms the development or function of B- 
cells will cause a decrease in the amount of antibodies pro- 
duced. Since antibodies are essential in fighting infectious 
diseases, people with immunoglobulin deficiency syn- 
dromes become ill more often. However, the cellular 
immune system is still functional, so these patients are 
more prone to infection caused by organisms usually con- 
trolled by antibodies. Most of these invading germs 
(microbes) make capsules, a mechanism used to confuse 
the immune system. In a healthy body, antibodies can bind 
to the capsule and overcome the bacteria’s defenses. The 
bacteria that make capsules include the streptococci, 
meningococci, and Haemophilus influenzae. These organ- 
isms cause such diseases as otitis, sinusitis, pneumonia, 
meningitis, osteomyelitis, septic arthritis, and sepsis. 
Patients with immunoglobulin deficiencies are also prone 
to some viral infections, including echovirus, enterovirus, 
and hepatitis B. They may also have a bad reaction to the 
attenuated version of the polio virus vaccine. 


There are two types of immunodeficiency diseases: 
primary and secondary. Secondary disorders occur in 
normally healthy bodies that are suffering from an under- 
lying disease. Once the disease is treated, the immunode- 
ficiency is reversed. Immunoglobulin deficiency syn- 
dromes are primary immunodeficiency diseases, occur- 
ring because of defective B-cells or antibodies. They 
account for 50% of all primary immunodeficiencies, and 
they are, therefore, the most prevalent type of immunod- 
eficiency disorders. 


e X-linked agammaglobulinemia is an inherited disease. 
The defect is on the X chromosome and, consequently, 
this disease is seen more frequently in males than 
females. The defect results in a failure of B-cells to 
mature. Mature B-cells are capable of making antibod- 
ies and developing “memory,” a feature in which the B- 
cell will rapidly recognize and respond to an infectious 
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agent the next time it is encountered. All classes of anti- 
bodies are decreased in agammaglobulinemia. 


Selective IgA deficiency is an inherited disease, result- 
ing from a failure of B-cells to switch from making 
IgM, the early antibody, to IgA. Although the B-cell 
numbers are normal, and the B-cells are otherwise nor- 
mal (they can still make all other classes of antibodies), 
the amount of IgA produced is limited. This results in 
more infections of mucosal surfaces, such as the nose, 
throat, lungs, and intestines. 


Transient hypogammaglobulinemia of infancy is a tem- 
porary disease of unknown cause. It is believed to be 
caused by a defect in the development of T-helper cells 
(cells that recognize foreign antigens and activate T- 
and B-cells in an immune response). As the child ages, 
the number and condition of T-helper cells improves 
and this situation corrects itself. Hypogammaglobuline- 
mia is characterized by low levels of gammaglobulin 
(antibodies) in the blood. During the disease period, 
patients have decreased levels of IgG and IgA antibod- 
ies. In lab tests, the antibodies that are present do not 
react well with infectious bacteria. 


e Common variable immunodeficiency is a defect in both 
B cells and T-lymphocytes. It results in a near complete 
lack of antibodies in the blood. 


e Ig heavy chain deletions is a genetic disease in which 
part of the antibody molecule isn’t produced. It results 
in the loss of several antibody classes and subclasses 
including most IgG antibodies and all IgA and IgE anti- 
bodies. The disease occurs because part of the gene for 
the heavy chain has been lost. 


e Selective IgG subclass deficiencies is a group of genetic 
diseases in which some of the subclasses of IgG are not 
made. There are four subclasses in the IgG class of anti- 
bodies. As the B-cell matures, it can switch from one sub- 
class to another. In these diseases there is a defect in the 
maturation of the B-cells that results in a lack of switching. 


e IgG deficiency with hyper-IgM is a disease that results 
when the B-cell fails to switch from making IgM to IgG. 
This produces an increase in the amount of IgM anti- 
bodies present and a decrease in the amount of IgGanti- 
bodies. This disease is the result of a genetic mutation. 


Causes and symptoms 


Immunoglobulin deficiencies are the result of con- 
genital defects affecting the development and function of 
B lymphocytes (B-cells). There are two main points in 
the development of B-cells when defects can occur. First, 
B-cells can fail to develop into antibody-producing cells. 
X-linked agammaglobulinemia is an example of this dis- 
ease. Secondly, B-cells can fail to make a particular type 
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KEY TERMS 


Antibody—Another term for immunoglobulin. A 
protein molecule that specifically recognizes and 
attaches to infectious agents. 


T-helper cell—A type of cell that recognizes for- 
eign antigens and activates T- and B-cells in an 
immune response. 


of antibody or fail to switch classes during maturation. 
Initially, when B-cells start making antibodies for the 
first time, they make IgM. As they mature and develop 
memory, they switch to one of the other four classes of 
antibodies. Failures in switching or failure to make a sub- 
class of antibody leads to immunoglobulin deficiency 
diseases. Another mechanism that results in decreased 
antibody production is a defect in T-helper cells. Gener- 
ally, defects in T-helper cells are listed as severe com- 
bined immunodeficiencies. 


Symptoms are persistent and frequent infections, diar- 
rhea, failure to thrive, and malabsorption (of nutrients). 


Diagnosis 

An immunodeficiency disease is suspected when 
children become ill frequently, especially from the same 
organisms. The profile of organisms that cause infection 
in patients with immunoglobulin deficiency syndrome is 
unique and is preliminary evidence for this disease. Lab- 
oratory tests are performed to verify the diagnosis. Anti- 
bodies can be found in the blood. Blood is collected and 
analyzed for the content and types of antibodies present. 
Depending on the type of immunoglobulin deficiency the 
laboratory tests will show a decrease or absence of anti- 
bodies or specific antibody subclasses. 


Treatment 


Immunodeficiency diseases cannot be cured. 
Patients are treated with antibiotics and immune serum. 
Immune serum is a source of antibodies. Antibiotics are 
useful for fighting bacteria infections. There are some 
drugs that are effective against fungi, but very few drugs 
that are effective against viral diseases. 


Bone marrow transplantation can, in most cases, 
completely correct the immunodefiency. 


Prognosis 


Patients with immunoglobulin defiency syndromes 
must practice impeccable health maintenance and care, 
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paying particular attention to optimal dental care, in 
order to stay in good health. 


Resources 


BOOKS 

Abbas, A. K., A. H. Lichtman, and J. S. Pober. Cellular and 
Molecular Immunology. Philadelphia: W. B. Saunders 
Co., 1997. 

Berkow, Robert, ed. Merck Manual of Medical Information. 
Whitehouse Station, NJ: Merck Research Laboratories, 
1997. 

Roitt, I. M. Roitt’s Essential Immunology. Oxford, UK: Black- 
well Science Ltd., 1997. 


Jacqueline L. Longe 


Immunoglobulin electrophoresis see 
Immunoelectrophoresis 


Immunoglobulins G, A, and M test see 
Immunoelectrophoresis 


f Immunologic therapies 


Definition 


Immunologic therapy is the treatment of disease 
using medicines that boost the body’s natural immune 
response. 


Purpose 


Immunologic therapy is used to improve the 
immune system’s natural ability to fight such diseases as 
cancer, hepatitis and AIDS. These drugs may also be 
used to help the body recover from immunosuppression 
resulting from such treatments as chemotherapy or 
radiation therapy. 


Description 


Most drugs in this category are synthetic versions of 
substances produced naturally in the body. In their natur- 
al forms, these substances help defend the body against 
disease. For example, aldesleukin (Proleukin) is an artifi- 
cially made form of interleukin-2, which helps white 
blood cells work. Aldesleukin is administered to patients 
with kidney cancers and skin cancers that have spread to 
other parts of the body. Filgrastim (Neupogen) and sar- 
gramostim (Leukine) are versions of natural substances 
called colony stimulating factors, which drive the bone 
marrow to make new white blood cells. Another type of 
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Immunologic therapies 


drug, epoetin (Epogen, Procrit), is a synthetic version of 
human erythropoietin that stimulates the bone marrow to 
make new red blood cells. Thrombopoietin stimulates the 
production of platelets, disk-shaped bodies in the blood 
that are important in clotting. Interferons are substances 
the body produces naturally using immune cells to fight 
infections and tumors. The synthetic interferons carry 
such brand names as Alferon, Roferon or Intron A. Some 
of the interferons that are currently in use as drugs are 
Recombinant Interferon Alfa-2a, Recombinant Interferon 
Alfa-2b, interferon alfa-n1 and Interferon Alfa-n3. Alfa 
interferons are used to treat hairy cell leukemia, malig- 
nant melanoma and AIDS-related Kaposi’s sarcoma, 
which is a form of cancer. In addition interferons are also 
used for such other conditions as laryngeal papillomato- 
sis, genital warts and certain types of hepatitis. 


Recommended dosage 


The recommended dosage depends on the type of 
immunologic therapy. For some medicines, the physician 
will decide the dosage for each patient, taking into account a 
patient’s weight and whether he/she is taking other medi- 
cines. Some drugs used in immunologic therapy are given 
only in a hospital, under a physician’s supervision. For those 
that patients may give themselves, one should check with 
the physician who prescribed the medicine or the pharma- 
cist who filled the prescription for the correct dosage. 


Most of these drugs come in injectable form. These 
drugs are generally administered by the cancer care 
provider. 


Precautions 
Aldesleukin 


This medicine may temporarily increase the chance 
of getting infections. It may also lower the number of 
platelets in the blood, and thus possibly interfering with 
the blood’s ability to clot. Taking these precautions may 
reduce the chance of such problems: 


e Avoid people with infections, if possible. 


e Be alert to signs of infection, such as fever, chills, sore 
throat, pain in the lower back or side, cough, hoarse- 
ness, or painful or difficulty with urination. If any of 
these symptoms occur, get in touch with a physician 
immediately. 


¢ Be alert to signs of bleeding problems, such as black, 
tarry stools, iny red spots on the skin, blood in the urine 
or stools, or any other unusual bleeding or bruising. 


e Take care to avoid cuts or other injuries. Be especially 
careful when using knives, razors, nail clippers and 
other sharp objects. Check with a dentist for the best 
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ways to clean the teeth and mouth without injuring the 
gums. Do not have dental work done without checking 
with a physician. 


e Wash hands frequently, and avoid touching the eyes or 
inside of the nose unless the hands have just been 
washed. 


Aldesleukin may make some medical conditions 
worse, such as chickenpox, shingles (herpes zoster), 
liver disease, lung disease, heart disease, underactive thy- 
roid, psoriasis, immune system problems and mental 
problems. The medicine may increase the chance of 
seizures (convulsions) in people who are prone to having 
them. Also, the drug’s effects may be greater in people 
with kidney disease, because their kidneys are slow to 
clear the medicine from their bodies. 


Colony stimulating factors 


Certain drugs used in treating cancer reduce the 
body’s ability to fight infections. Although colony stimu- 
lating factors help restore the body’s natural defenses, 
the process takes time. Getting prompt treatment for 
infections is important, even while taking this medicine. 
Call the physician at the first sign of illness or infection, 
such as a sore throat, fever or chills. 


People with certain medical conditions could have 
problems if they take colony stimulating factors. People 
who have kidney disease, liver disease or conditions 
caused by inflammation or immune system problems can 
worsen these problems with colony stimulating factors. 
Those who have heart disease may be more likely to 
experience such side effects as water retention and heart 
rhythm problems while taking these drugs. Finally, 
patients who have lung disease might increase their 
chances of suffering from shortness of breath. Those 
who have any of these medical conditions should check 
with their personal physicians before using colony stimu- 
lating factors. 


Epoetin 


Epoetin is a medicine that may cause seizures (con- 
vulsions), especially in people who are prone to having 
them. No one who takes these drugs should drive, use 
machines, or do anything considered dangerous in case 
of a seizure. 


Epoetin helps the body make new red blood cells, but 
it is not effective unless there is adequate iron in the body. 
The physician may recommend taking iron supplements 
or certain vitamins that help supply the body with iron. It 
is necessary to follow the physician’s advice in this 
instance —recommendations for iron in this case, as with 
any supplements, should come only from a physician. 
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KEY TERMS 


AIDS—Acquired immunodeficiency syndrome. A 
disease caused by infection with the human immun- 
odeficiency virus (HIV). In people with this disease, 
the immune system breaks down, increasing vulner- 
ability to other infections and some types of cancer. 


Bone marrow—Soft tissue that fills the hollow cen- 
ters of bones. Blood cells and platelets (disk-shaped 
bodies in the blood that are important in clotting) 
are produced in the bone marrow. 


Chemotherapy—Treatment of an illness with chem- 
ical agents. The term is usually used to describe the 
treatment of cancer with drugs. 


Clot—A hard mass that forms when blood coagulates. 
Fetus—A developing baby inside the womb. 


Hepatitis—Inflammation of the liver caused by a 
virus, chemical, or drug. 


Immune response—The body’s natural protective 
reaction to disease and infection. 


Immune system—The system that protects the body 
against disease and infection through immune 
responses. 


In studies of laboratory animals, epoetin taken dur- 
ing pregnancy caused birth defects, including damage 
to the bones and spine. However, the drug has not been 
reported to cause problems in human babies whose 
mothers take it. Women who are pregnant or who may 
become pregnant should check with their physicians for 
the most up-to-date information on the safety of taking 
this medicine during pregnancy. 


People with certain medical conditions may have 
problems if they take this medicine. For example, the 
chance of side effects may be greater in people with high 
blood pressure, heart or blood vessel disease or a history 
of blood clots. Epoetin may not work properly in people 
who have bone problems or sickle cell anemia. 


Interferons 


Interferons can add to the effects of alcohol and 
other drugs that slow down the central nervous system, 
such as antihistamines, cold medicine, allergy medicine, 
sleep aids, medicine for seizures, tranquilizers, some 
pain relievers, and muscle relaxants. They may also add 
to the effects of anesthetics, including those used for den- 
tal procedures. Those taking interferons should check 
with their physicians before taking any of the above. 
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Inflammation—Pain, redness, swelling, and heat 
that usually develop in response to injury or illness. 


Psoriasis—A skin disease that manifests itself with 
itchy, scaly, red patches on the skin. 


Seizure—A sudden attack, spasm, or convulsion. 


Shingles—A disease caused by an infection with the 
Herpes zoster virus—the same virus that causes 
chickenpox. Symptoms of shingles include pain and 
blisters along one nerve, usually on the face, chest, 
stomach, or back. 


Sickle cell anemia—An inherited disorder in which 
red blood cells contain an abnormal form of hemo- 
globin, a protein that carries oxygen. The abnormal 
form of hemoglobin causes the red cells to become 
sickle-shaped. The misshapen cells may clog blood 
vessels, preventing oxygen from reaching tissues 
and leading to pain, blood clots and other prob- 
lems. Sickle cell anemia is most common in people 
of African descent and in people from Italy, Greece, 
India, and the Middle East. 


Some people experience dizziness, unusual tired- 
ness, or become less alert than usual while being treated 
with these drugs. Because of these possible problems, 
anyone who takes these drugs should not drive, use 
machines or do anything else considered dangerous until 
they have determined how the drugs affect them. 


Interferons often cause flu-like symptoms, including 
fever and chills. The physician who prescribes this medi- 
cine may recommend taking acetaminophen (Tylenol) 
before—and sometimes after—each dose to keep the 
fever from getting too high. If the physician recommends 
this, follow instructions carefully. 


Like aldesleukin, interferons may temporarily 
increase the chance of getting infections and lower the 
number of platelets in the blood, leading to clotting prob- 
lems. To help prevent these problems, follow the precau- 
tions for reducing the risk of infection and bleeding listed 
for aldesleukin. 


People who have certain medical conditions may 
have problems if they take interferons. For example, the 
drugs may worsen some medical conditions, including 
heart disease, kidney disease, liver disease, lung disease, 
diabetes, bleeding problems and mental problems. In peo- 
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ple who have overactive immune systems, these drugs can 
even increase the activity of the immune system. People 
who have shingles or chickenpox, or who have recently 
been exposed to chickenpox, may increase their risk of 
developing severe problems in other parts of the body if 
they take interferons. People with a history of seizures or 
mental problems could be at risk if taking interferon? 


In teenage women, interferons may cause changes in 
the menstrual cycle. Young women should discuss this 
possibility with their physicians. Older people may be 
more sensitive to the effects of interferons. This sensitivi- 
ty may increase the chance of side effects. 


These drugs are not known to cause fetal death, 
birth defects or other problems in humans when taken 
during pregnancy. Women who are pregnant or who may 
become pregnant should ask their physicians for the lat- 
est information on the safety of taking these drugs during 
pregnancy. 


Women who are breastfeeding their babies may need 
to stop while taking this medicine. Whether interferons 
pass into breast milk is not known. Because of the 
chance of serious side effects to the baby, breastfeeding 
while taking interferon is discouraged. Check with a 
physician for advice. 


General precautions for all types of immunologic 
therapy 


Regular physician visits are necessary during 
immunologic therapy treatment. This gives the physician 
a chance to make sure the medicine is working and to 
check for unwanted side effects. 


Anyone who has had unusual reactions to drugs used 
in immunologic therapy should let the physician know 
before resuming the drugs. Any allergies to foods, dyes, 
preservatives, or other substances should also be reported. 


Side effects 
Aldesleukin 


In addition to its helpful effects, this medicine may 
cause serious side effects. Generally, it is given only ina 
hospital, where medical professionals can watch for 
early signs of problems. Medical tests might be per- 
formed to check for unwanted effects. 


Anyone who has breathing problems, fever or chills 
while being given aldesleukin should check with a physi- 
cian immediately. 


Other side effects should be brought to a physician’s 
attention as soon as possible: 


e dizziness 
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e drowsiness 

e confusion 

e agitation 

e depression 

e nausea and vomiting 

e diarrhea 

* sores in the mouth and on the lips 

e tingling of hands or feet 

e decrease in urination 

* unexplained weight gain of five or more pounds 


Some side effects are usually temporary and do not 
need medical attention unless they are bothersome. 
These include dry skin; itchy or burning skin rash or red- 
ness followed by peeling; loss of appetite; and a general 
feeling of illness or discomfort. 


Colony stimulating factors 


As this medicine starts to work, the patient might 
experience mild pain in the lower back or hips. This is 
nothing to cause undue concern, and will usually go 
away within a few days. If the pain is intense or causes 
discomfort, the physician may prescribe a painkiller. 


Other possible side effects include headache, joint or 
muscle pain and skin rash or itching. These side effects 
tend to disappear as the body adjusts to the medicine, and 
do not need medical treatment. If they continue, or they 
interfere with normal activities, check with a physician. 


Epoetin 


This medicine may cause flu-like symptoms, such as 
muscle aches, bone pain, fever, chills, shivering, and 
sweating, within a few hours after it is taken. These symp- 
toms usually go away within 12 hours. If they do not, or if 
they are troubling, check with a physician. Other possible 
side effects that do not need medical attention are diar- 
rhea, nausea or vomiting, and tiredness or weakness. 


Certain side effects should be brought to a physi- 
cian’s attention as soon as possible. These include 
headache, vision problems, increased blood pressure, 
fast heartbeat, weight gain, and swelling of the face, fin- 
gers, lower legs, ankles or feet. 


Anyone who has chest pain or seizures after taking 
epoetin should seek professional emergency medical 
attention immediately. 


Interferons 


This medicine may cause temporary hair loss. While 
upsetting, it is not a sign that something is seriously 
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wrong. The hair should grow back normally after treat- 
ment ends. 


As the body adjusts to the medicine, many other side 
effects usually go away during treatment. These include 
flu-like symptoms, changes in taste, loss of appetite, nau- 
sea and vomiting, skin rash, and unusual tiredness. If 
these problems persist, or if they interfere with normal 
life, check with a physician. 


A few more serious side effects should be brought to 
a physician’s attention as soon as possible: 


e confusion 

e difficulty thinking or concentrating 
* nervousness 

e depression 

e sleep problems 


e numbness or tingling in the fingers, toes and face 


General caution regarding side effects for all types 
of immunologic therapy 


Other side effects are possible with any type of 
immunologic therapy. Anyone who has unusual symp- 
toms during or after treatment with these drugs should 
contact the physician immediately. 


Interactions 


Anyone who has immunologic therapy should let the 
physician know all other medicines being taken. Some 
combinations of drugs may interact, which may increase 
or decrease the effects of one or both drugs or may 
increase the likelihood of side effects. Consultation with 
a physician is highly recommended to get the insight on 
whether the possible interactions can interfere with drug 
therapy or cause harmful effects. 


Resources 


PERIODICALS 

Dale, David C. “Where Now for Colony-stimulating Factors?” 
Lancet 346 (July 15, 1995): 135. 

Haynes, Barton F. “New Frontiers of Immunotherapy for HIV.” 
Lancet 347 (December 7, 1996): 1531. 

“Immunoprevention of Cancer: Is the Time Ripe?” Cancer 
Research 60:, May 15, 2000. (2571-2575) 

MEDLINE plus Drug information Aldesleukin (Systemic) 
<http://www.nlm.nih.gov/ medlineplus/druginfo/aldes 
leukinsystemic202669.html>. June 1998. 29 June 2001. 

MEDLINE plus Drug information. Interferons, Alpha (Sys- 
temic) <http://www.nlm.nih.gov/medlineplus/druginfo/ 
interferonsalphasystemic202299 html>. July 1998; 29 
June 2001. 
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National Cancer Institute Treating Cancer with Vaccine thera- 
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html/page05.htm>. 2000. 29 June 2001. 

Old, Lloyd J. “Immunotherapy for Cancer.” (Therapies of the 
Future) Scientific American 275 (September 1996): 136. 

Ward, Darrell E. “Taking Advantage of the Body’s Healing 
Power.” USA Today Magazine 123 (May 1995): 68. 
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f Immunosuppressant drugs 


Definition 


Immunosuppressant drugs, also called anti-rejection 
drugs, are used to prevent the body from rejecting a 
transplanted organ. 


Purpose 


When an organ, such as a liver, a heart or a kidney, is 
transplanted from one person (the donor) into another 
(the recipient), the immune system of the recipient trig- 
gers the same response against the new organ it would 
have to any foreign material, setting off a chain of events 
that can damage the transplanted organ. This process is 
called rejection and it can occur rapidly (acute rejection), 
or over a long period of time (chronic rejection). Rejec- 
tion can occur despite close matching of the donated 
organ and the transplant patient. Immunosuppressant 
drugs greatly decrease the risks of rejection, protecting 
the new organ and preserving its function. These drugs 
act by blocking the immune system so that it is less likely 
to react against the transplanted organ. A wide variety of 
drugs are available to achieve this aim but work in differ- 
ent ways to reduce the risk of rejection. 


In addition to being used to prevent organ rejection, 
immunosuppressant drugs are also used to treat such 
severe skin disorders as psoriasis and such other dis- 
eases as rheumatoid arthritis, Crohn’s disease (chron- 
ic inflammation of the digestive tract) and patchy hair 
loss (alopecia areata). Some of these conditions are 
termed “autoimmune” diseases, indicating that the 
immune system is acting against the body itself. 


Description 


Immunosuppressant drugs can be classified accord- 
ing to their specific molecular mode of action. The three 
main immunosuppressant drugs currently used in organ 
transplantations are the following: 
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Immunosuppressant drugs 


e Cyclosporins (Neoral, Sandimmune, SangCya). These 
drugs act by inhibiting T-cell activation, thus preventing 
T-cells from attacking the transplanted organ. 


e Azathioprines (Imuran). These drugs disrupt the syn- 
thesis of DNA and RNA and cell division. 


e Corticosteroids such as prednisolone (Deltasone, Ora- 
sone). These drugs suppress the inflammation associat- 
ed with transplant rejection. 


Most patients are prescribed a combination of drugs 
after their transplant, one from each of the above main 
groups; for example cyclosporin, azathioprine and pred- 
nisolone. Over a period of time, the doses of each drug 
and the number of drugs taken may be reduced as the 
risks of rejection decrease. However, most patients need 
to take at least one immunosuppressive for the rest of 
their lives. 


Immunosuppressants can also be classified depend- 
ing on the specific transplant: 


e basiliximab (Simulect) is also used, in combination 
with other drugs such as cyclosporin and corticos- 
teroids, in kidney transplants 


e daclizumab (Zenapax)is also used, in combination with 
other drugs such as cyclosporin and corticosteroids, in 
kidney transplants 


* muromonab CD3 (Orthoclone OKT3) is used, along 
with cyclosporin, in kidney, liver and heart transplants 


e tacrolimus (Prograf) is used in liver transplants. It is 
under study for kidney, bone marrow, cardiac, pancreas, 
pancreatic island cell, and small bowel transplantation 


Some immunosuppressants are also used to treat a 
variety of autoimmune diseases: 


e Azathioprine (Imuran) is used not only to prevent organ 
rejection in kidney transplants, but also in treatment of 
rheumatoid arthritis. It has been used to treat chronic 
ulcerative colitis, but it has been of limited value for 
this use. 


Cyclosporin (Sandimmune, Neoral) is used in heart, 
liver, kidney, pancreas, bone marrow and heart/lung 
transplantation. The Neoral form has been used to treat 
psoriasis and rheumatoid arthritis. The drug has also 
been used for many other conditions including multi- 
ple sclerosis, diabetes and myesthenia gravis. 


Glatiramer acetate (Copaxone) is used in treatment of 
relapsing-remitting multiple sclerosis. In one study, 
glatiramer reduced the frequency of multiple sclerosis 
attacks by 75% over a two-year period. 


Mycopehnolate (CellCept) is used, along with cyclo- 
sporin, in kidney, liver and heart transplants. It has also 
been used to prevent the kidney problems associated 
with Lupus Erythematosis. 
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e Sirolimus (Rapamune) is used in combination with 
other drugs including cyclosporin and corticosteroids, 
in kidney transplants. The drug is also used for the 
treatment of psoriasis. 


Recommended dosage 


Immunosuppressant drugs are available only with a 
physician’s prescription. They come in tablet, capsule, 
liquid and injectable forms. 


The recommended dosage depends on the type and 
form of immunosuppressant drug and the purpose for 
which it is being used. Doses may be different for differ- 
ent patients. The prescribing physician or the pharmacist 
who filled the prescription will advise on correct dosage. 


Taking immunosuppressant drugs exactly as direct- 
ed is very important. Smaller, larger or more frequent 
doses should never be taken, and the drugs should never 
be taken for longer than directed. The physician will 
decide exactly how much of the medicine each patient 
needs. Blood tests often are necessary to monitor the 
action of the drug. 


The prescribing physician should be consulted 
before stopping an immunosuppressant drug. 


Precautions 


Seeing a physician regularly while taking immuno- 
suppressant drugs is important. These regular check-ups 
will allow the physician to make sure the drug is working 
as it should and to watch for unwanted side effects. 
These drugs are very powerful and can cause serious side 
effects, such as high blood pressure, kidney problems 
and liver problems. Some side effects may not show up 
until years after the medicine is used. Anyone who has 
been advised to take immunosuppressant drugs should 
thoroughly discuss the risks and benefits with the pre- 
scribing physician 


Immunosuppressant drugs lower a person’s resis- 
tance to infection and can make infections harder to 
treat. The drugs can also increase the chance of uncon- 
trolled bleeding. Anyone who has a serious infection or 
injury while taking immunosuppressant drugs should 
get prompt medical attention and should make sure 
that the treating physician knows about the immuno- 
suppressant prescription. The prescribing physician 
should be immediately informed if signs of infection, 
such as fever or chills, cough or hoarseness, pain in 
the lower back or side, or painful or difficult urination, 
bruising or bleeding, blood in the urine, bloody or 
black, tarry stools occur. Other ways of preventing 
infection and injury include washing the hands fre- 
quently, avoiding sports in which injuries may occur, 
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KEY TERMS 


Antibody—Protein produced by the immune sys- 
tem in response to the presence in the body of an 
antigen. 


Antigen—Any substance or organism that is foreign 
to the body. Examples of antigens are: bacteria, bac- 
terial toxins, viruses, or other cells or proteins. 


Autoimmune disease—A disease in which the 
immune system is overactive and has lost the ability 
to distinguish between self and non-self. 


Chronic—A word used to describe a long-lasting 
condition. Chronic conditions often develop gradu- 
ally and involve slow changes. 


Corticosteroids—A class of drugs that are synthetic 
versions of the cortisone produced by the body. 
They rank among the most powerful anti-inflamma- 
tory agents. 


Cortisone—Glucocorticoid produced by the adren- 
al cortex in response to stress. Cortisone is a steroid 
with anti-inflammatory and immunosuppressive 
properties. 


Inflammation—A process occurring in body tissues, 
characterized by increased circulation and the 
accumulation of white blood cells. Inflammation 
also occurs in such disorders as arthritis and causes 
harmful effects. 


Inflammatory—Pertaining to inflammation. 


Immune response—Physiological response of the 
body controlled by the immune system that 
involves the production of antibodies to fight off 
specific foreign substances or agents (antigens). 


and being careful when using knives, razors, fingernail 
clippers or other sharp objects. Avoiding contact with 
people who have infections is also important. In addi- 
tion, people who are taking or have been taking 
immunosuppressant drugs should not have immuniza- 
tions, such as smallpox vaccinations, without checking 
with their physicians. Because of their low resistance 
to infection, people taking these drugs might get the 
disease that the vaccine is designed to prevent. People 
taking immunosuppressant drugs also should avoid 
contact with anyone who has taken the oral polio vac- 
cine, as there is a chance the virus could be passed on 
to them. Other people living in their home should not 
take the oral polio vaccine. 
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Immune system—The network of organs, cells, and 
molecules that work together to defend the body 
from foreign substances and organisms causing 
infection and disease such as: bacteria, viruses, 
fungi and parasites. 


Immunosuppressant—Any chemical substance that 
suppresses the immune response. 


Immunosuppressive—Any agent that suppresses the 
immune response of an individual. 


Immunosuppresive cytotoxic drugs—A class of 
drugs that function by destroying cells and sup- 
pressing the immune response. 


Lymphocyte—Lymphocytes are white blood cells 
that participate in the immune response. The two 
main groups are the B cells that have antibody mol- 
ecules on their surface and T cells that destroy anti- 
gens. 


Psoriasis—A skin disease characterized by itchy, 
scaly, red patches on the skin. 


Rejection—Rejection occurs when the body recog- 
nizes a new transplanted organ as ‘foreign’ and 
turns on the immune system of the body. 


T cells—Any of several lymphocytes that have spe- 
cific antigen receptors, and that are involved in cell- 
mediated immunity and destruction of antigen- 
bearing cells. 


Transplantation— The removal of tissue from one 
part of the body for implantation to another part of 
the body; or the removal of tissue or an organ from 
one individual and its implantation in another indi- 
vidual by surgery. 


Immunosuppressant drugs may cause the gums to 
become tender and swollen or to bleed. If this happens, a 
physician or dentist should be notified. Regular brushing, 
flossing, cleaning and gum massage may help prevent 
this problem. A dentist can provide advice on how to 
clean the teeth and mouth without causing injury. 


Special conditions 


People who have certain medical conditions or who 
are taking certain other medicines may have problems if 
they take immunosuppressant drugs. Before taking these 
drugs, the prescribing physician should be informed 
about any of these conditions: 
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Immunosuppressant drugs 


ALLERGIES. Anyone who has had unusual reactions 
to immunosuppressant drugs in the past should let his or 
her physician know before taking the drugs again. The 
physician should also be told about any allergies to 
foods, dyes, preservatives, or other substances. 


PREGNANCY. Azathioprine may cause birth defects 
if used during pregnancy, or if either the male or female 
is using it at time of conception. Anyone taking this med- 
icine should use a barrier method of birth control, such as 
a diaphragm or condoms. Birth control pills should not 
be used without a physician’s approval. Women who 
become pregnant while taking this medicine should 
check with their physicians immediately. 


The medicine’s effects have not been studied in 
humans during pregnancy. Women who are pregnant or 
who may become pregnant and who need to take this 
medicine should check with their physicians. 


BREASTFEEDING. Immunosuppressant drugs pass 
into breast milk and may cause problems in nursing 
babies whose mothers take it. Breastfeeding is not rec- 
ommended for women taking this medicine. 


OTHER MEDICAL CONDITIONS. People who have 
certain medical conditions may have problems if they 
take immunosuppressant drugs. For example: 


e People who have shingles (herpes zoster) or chicken- 
pox, or who have recently been exposed to chickenpox, 
may develop severe disease in other parts of their bod- 
ies when they take these medicines. 


e The medicine’s effects may be greater in people with 
kidney disease or liver disease, because their bodies are 
slow to get rid of the medicine. 


e The effects of oral forms of this medicine may be 
weakened in people with intestinal problems, because 
the medicine cannot be absorbed into the body. 


Before using immunosuppressant drugs, people with 
these or other medical problems should make sure their 
physicians are aware of their conditions. 


USE OF CERTAIN MEDICINES. Taking immunosup- 
pressant drugs with certain other drugs may affect the 
way the drugs work or may increase the chance of side 
effects. 


Side effects 


Increased risk of infection is a common side effect 
of all the immunosuppressant drugs. The immune system 
protects the body from infections and when the immune 
system is suppressed, infections are more likely. Taking 
antibiotics such as co-trimoxazole prevents some of 
these infections. Immunosuppressant drugs are also asso- 
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ciated with a slightly increased risk of cancer because 
the immune system also plays a role in protecting the 
body against some forms of cancer. For example, long- 
term use of immunosuppressant drugs carries an 
increased risk of developing skin cancer as a result of the 
combination of the drugs and exposure to sunlight. 


Other side effects of immunosuppressant drugs are 
minor and usually go away as the body adjusts to the 
medicine. These include loss of appetite, nausea or vom- 
iting, increased hair growth, and trembling or shaking of 
the hands. Medical attention is not necessary unless these 
side effects continue or cause problems. 


The treating physician should be notified immedi- 
ately if any of the following side effects occur: 


e unusual tiredness or weakness 
e fever or chills 


e frequent need to urinate 


Interactions 


Immunosuppressant drugs may interact with other 
medicines. When this happens, the effects of one or both 
drugs may change or the risk of side effects may be 
greater. Other drugs may also have an adverse effect on 
immunosuppressant therapy. This is particularly impor- 
tant for patients taking cyclosporin or tacrolimus. For 
example, some drugs can cause the blood levels to rise, 
while others can cause the blood levels to fall and it is 
important to avoid such contraindicated combinations. 
Other examples are: 


e The effects of azathioprine may be greater in people 
who take allopurinol, a medicine used to treat gout. 


¢ A number of drugs, including female hormones (estro- 
gens), male hormones (androgens), the antifungal drug 
ketoconazole (Nizoral), the ulcer drug cimetidine 
(Tagamet) and the erythromycins (used to treat infec- 
tions), may increase the effects of cyclosporine. 


e When sirolimus is taken at the same time as cyclo- 
sporin, the blood levels of sirolimus may be increased to 
a level where there are severe side effects. Although 
these two drugs are usually used together, the sirolimus 
should be taken four hours after the dose of cyclosporin. 


e Tacrolimus is eliminated through the kidneys. When the 
drug is used with other drugs that may harm the kid- 
neys, such as cyclosporin, the antibiotics gentamicin 
and amikacin, or the antifungal drug amphotericin B, 
blood levels of tacrolimus may be increased. Careful 
kidney monitoring is essential when tacrolimus is given 
with any drug that might cause kidney damage. 


e The risk of cancer or infection may be greater when 
immunosuppressant drugs are combined with certain 
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other drugs which also lower the body’s ability to fight 
disease and infection. These drugs include corticos- 
teroids such as prednisone; the anticancer drugs chlo- 
rambucil (Leukeran), cyclophosphamide (Cytoxan) and 
mercaptopurine (Purinethol); and the monoclonal anti- 
body muromonab-CD3 (Orthoclone), which also is 
used to prevent transplanted organ rejection. 


Not every drug that may interact with immunosup- 
pressant drugs is listed here. Anyone who takes immuno- 
suppressant drugs should let the physician know all other 
medicines he or she is taking and should ask whether the 
possible interactions can interfere with treatment. 


Resources 


BOOKS 

Abbas, A. K., Lichtman, A. H. Basic Immunology: Functions 
and Disorders of the Immune System. Philadelphia: W. B. 
Saunders Co., 2001. 

Sompayrac, L. M. How the Immune System Works. Boston: 
Blackwell Science, 1999. 

Travers, P. Immunobiology : The Immune System in Health and 
Disease., 5th edition. New York: Garland Publishers, 2001. 


Nancy Ross-Flanigan 


Immunotherapy see Immunologic therapies 


I Impacted tooth 


Definition 


An impacted tooth is any tooth that is prevented 
from reaching its normal position in the mouth by tissue, 
bone, or another tooth. 


Description 


The teeth that most commonly become impacted are 
the third molars, also called wisdom teeth. These large 
teeth are the last to develop, beginning to form when a 
person is about nine years old, but not breaking through 
the gum tissue until the late teens or early twenties. By 
this time, the jaws have stopped growing and may be too 
small to accommodate these four additional teeth. As the 
wisdom teeth continue to move, one or more may 
become impacted, either by running into the teeth next to 
them or becoming blocked within the jawbone or gum 
tissue. An impacted tooth can cause further dental prob- 
lems, including infection of the gums, displacement of 
other teeth, or decay. At least one wisdom tooth becomes 
impacted in nine of every ten people. 
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KEY TERMS 


Dry socket—A painful condition following tooth 
extraction in which a blood clot does not properly 
fill the empty socket, leaving the bone underneath 
exposed to air and food. 


Eruption—The process of a tooth breaking through 
the gum tissue to grow into place in the mouth. 


Extraction—The removal of a tooth from its socket 
in the bone. 


Pericoronitis—A gum condition in which irritation 
and inflammation are produced by the crown of 
an incompletely erupted tooth. 


Wisdom tooth—One of the four last teeth on the top 
and bottom rows of teeth. Also called a third molar. 


Causes and Symptoms 


The movement of an erupting wisdom tooth and any 
subsequent impaction may produce pain at the back of 
the jaw. Pain may also be the result of infection, either 
from decay in any exposed portion of the tooth or from 
trapped food and plaque in the surrounding gum tissue. 
Infection typically produces an unpleasant taste when 
biting down and bad breath. Another source of pain may 
be pericoronitis, a gum condition in which the crown of 
the incompletely erupted tooth produces inflammation, 
redness, and tenderness of the gums. Less common 
symptoms of an impacted tooth are swollen lymph nodes 
in the neck, difficulty opening the mouth, and prolonged 
headache. 


Diagnosis 


Upon visual examination, the dentist may find signs 
of infection or swelling in the area where the tooth is pre- 
sent or only partially erupted. Dental x rays are necessary 
to confirm tooth impaction. 


Treatment 


Because impacted teeth may cause dental problems 
with few if any symptoms to indicate damage, dentists 
commonly recommend the removal of all wisdom teeth, 
preferably while the patient is still a young adult. A den- 
tist may perform an extraction with forceps and local 
anesthetic if the tooth is exposed and appears to be easily 
removable in one piece. However, he or she may refer a 
difficult extraction to an oral surgeon, a specialist who 
administers either nitrous oxide-oxygen (commonly 
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Impedance phlebography 


called “laughing gas”), an intravenous sedative, or a gen- 
eral anesthetic to alleviate any pain or discomfort during 
the surgical procedure. Extracting an impacted tooth typ- 
ically requires cutting through gum tissue to expose the 
tooth, and may require removing portions of bone to free 
the tooth. The tooth may have to be removed in pieces to 
minimize destruction to the surrounding structures. The 
extraction site may or may not require one or more 
stitches to help the incision heal. 


Prognosis 


The prognosis is very good when impacted teeth are 
removed from young healthy adults without complica- 
tions. Potential complications include postoperative 
infection, temporary numbness from nerve irritation, jaw 
fracture, and jaw joint pain. An additional condition 
which may develop is called dry socket: when a blood 
clot does not properly form in the empty tooth socket, or 
is disturbed by an oral vacuum (such as from drinking 
through a straw or smoking), the bone beneath the socket 
is painfully exposed to air and food, and the extraction 
site heals more slowly. 


Resources 


ORGANIZATIONS 

American Association of Oral and Maxillofacial Surgeons. 
9700 West Bryn Mawr Ave., Rosemont, IL 60018-5701. 
(847) 678-6200. <http://www.aaoms.org>. 


Bethany Thivierge 


i Impedance phlebography 


Definition 


Impedance phlebography is a noninvasive test that 
uses electrical monitoring to measure blood flow in veins 
of the leg. Information from this test helps a doctor to 
detect deep vein thrombosis (blood clots or throm- 
bophlebitis). 


Purpose 
Impedance phlebography may be done in order to: 
e detect blood clots lodged in the deep veins of the leg 


* screen patients who are likely to have blood clots in the 
leg 


e detect the source of blood clots in the lungs (pulmonary 
emboli) 
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Blood clots in the legs can lead to more serious 
problems. If a clot breaks loose from a leg vein, it may 
travel to the lungs and lodge in a blood vessel in the 
lungs. Blood clots are more likely to occur in people who 
have recently had leg injuries, surgery, cancer, or a long 
period of bed rest. 


Precautions 


Because this test is not invasive, it can be done on all 
patients. However, the accuracy of the results will be 
affected if the patient does not breathe normally or keep 
the leg muscles relaxed. Compression of the veins 
because of pelvic tumors or decreased blood flow, due to 
shock or any condition that reduces the amount of blood 
the heart pumps, may also change the test results. 


Description 


Impedance phlebography works by measuring the 
resistance to the transmission of electrical energy 
(impedance). This resistance changes depending on the 
volume of blood flowing through the veins. By graphing 
the impedance, a doctor or technician can tell whether a 
clot is obstructing blood flow. 


Using conductive jelly, the examiner puts electrodes 
on the patient’s calf. These electrodes are connected to an 
instrument called a plethysmograph, which records the 
changes in electrical resistance that occur during the test. 


The patient lies down and raises one leg at a 30° 
angle, so that the calf is above the level of the heart. The 
examiner wraps a pressure cuff around the patient’s thigh 
and inflates it to a pressure of 45—60 cm of water for 45 
seconds. The plethysmograph records the electrical 
changes that correspond to changes in the volume of 
blood in the vein at the time the pressure is exerted and 
again three seconds after the cuff is deflated. This proce- 
dure is repeated several times in both legs. 


This test takes 30—45 minutes. Impedance phlebog- 
raphy is also called an impedance test of blood flow or 
impedance plethysmography. 


Preparation 


Patients undergoing this test do not need to alter 
their diet, change their normal activities, or stop taking 
any medications. They will wear a surgical gown during 
the test, and be asked to urinate before the test starts. If 
keeping the legs elevated causes discomfort, mild pain 
medication will be given. 


Aftercare 


The patient may resume normal or postoperative 
activities after the test. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Thrombophlebitis—Inflammation of a vein, asso- 
ciated with the formation of a blood clot. 


Risks 


Impedance phlebography is painless and safe. It pre- 
sents no risk to the patient. 


Normal results 


Normally, inflating the pressure cuff will cause a 
sharp rise in the pressure in the veins of the calf because 
blood flow is blocked. When the cuff is released, the 
pressure decreases rapidly as the blood flows away. 


Abnormal results 


If a clot is present, the pressure in the calf veins 
will already be high. It does not become sharply higher 
when the pressure cuff is tightened. When the pressure 
cuff is deflated, the clot blocks the flow of blood out of 
the calf vein. The decrease in pressure is not as rapid as 
when no clot is present, and the shape of the resulting 
graph is different. 


Resources 


BOOKS 

“Impedance Plethysmography.” In Ilustrated Guide to Diag- 
nostic Tests, ed. J. A. Lewis. Springhouse, PA: Spring- 
house Corp., 1994. 


OTHER 
Griffith, H. Winter. “Complete Guide to Medical Tests.” 
ThriveOnline. <http://thriveonline.oxygen.com>. 


Tish Davidson 
Impedance plethysmography see 
Impedance phlebography 


Impedance test of blood flow see 
Impedance phlebography 


I Impetigo 


Definition 


Impetigo refers to a very localized bacterial infection 
of the skin. There are two types, bullous and epidemic. 
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Impetigo is a contagious bacterial skin infection that mostly 
affects the area around the nose and mouth. Usually caused 
by staphylococci, this person’s impetigo was triggered by 
herpes simplex. (Photo Researchers, Inc. Reproduced by per- 
mission.) 


Description 


Impetigo is a skin infection thatwhich tends primari- 
ly to afflict children. Impetigo caused by the bacterium 
Staphylococcus aureus (also known as staph) affects 
children of all ages. Impetigo caused by the bacteria 
called group A streptococci (also know as strep) are most 
common in children ages two to five. 


The bacteria that cause impetigo are very conta- 
gious. They can be spread by a child from one part of his 
or her body to another by scratching, or contact with a 
towel, clothing, or stuffed animal. These same methods 
can pass the bacteria on from one person to another. 


Impetigo tends to develop in areas of the skin that 
have already been damaged through some other mecha- 
nism (a cut or scrape, burn, insect bite, or vesicle from 
chickenpox). 


Causes and symptoms 


The first sign of bullous impetigo is a large bump on 
the skin with a clear, fluid-filled top (called a vesicle). 
The bump develops a scab-like, honey-colored crust. 
There is usually no redness or pain, although the area 
may be quite itchy. Ultimately, the skin in this area will 
become dry and flake away. Bullous impetigo is usually 
caused by staph bacteria. 


Epidemic impetigo can be caused by staph or strep 
bacteria, and (as the name implies) is very easily 
passed among children. Certain factors, such as heat 
and humidity, crowded conditions, and poor hygiene 
increase the chance that this type of impetigo will 
spread rapidly among large groups of children. This 
type of impetigo involves the formation of a small 
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KEY TERMS 


Systemic—Involving the whole body; the opposite 
of localized. 


Ulcer—An irritated pit in the surface of a tissue. 
Vesicle—A bump on the skin filled with fluid. 


vesicle surrounded by a circle of reddened skin. The 
vesicles appear first on the face and legs. When a child 
has several of these vesicles close together, they may 
spread to one another. The skin surface may become 
eaten away (ulcerated), leaving irritated pits. When 
there are many of these deep, pitting ulcers, with pus in 
the center and brownish-black scabs, the condition is 
called ecthyma. If left untreated, the type of bacteria 
causing this type of impetigo has the potential to cause 
a serious kidney disease called glomerulonephritis. 
Even when impetigo is initially caused by strep bacte- 
ria, the vesicles are frequently secondarily infected 
with staph bacteria. 


Impetigo is usually an uncomplicated skin condi- 
tion. Left untreated, however, it may develop into a 
serious disease, including osteomyelitis (bone infec- 
tion), septic arthritis (joint infection), or pneumonia. If 
large quantities of bacteria are present and begin circu- 
lating in the bloodstream, the child is in danger of 
developing an overwhelming systemic infection known 
as sepsis. 


Diagnosis 


Characteristic appearance of the skin is the usual 
method of diagnosis, although fluid from the vesicles can 
be cultured and then examined in an attempt to identify 
the causative bacteria. 


Treatment 


Uncomplicated impetigo is usually treated with a 
topical antibiotic cream called mupirocin. In more seri- 
ous, widespread cases of impetigo, or when the child has 
a fever or swollen glands, antibiotics may be given by 
mouth or even through a needle placed in a vein (intra- 
venously). 


Prognosis 


Prognosis for a child with impetigo is excellent. The 
vast majority of children recover quickly, completely, 
and uneventfully. 
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Prevention 


Prevention involves good hygiene. Handwashing; 
never sharing towels, clothing, or stuffed animals; and keep- 
ing fingernails well-trimmed are easy precautions to take to 
avoid spreading the infection from one person to another. 


Resources 
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Darmstad, Gary L., and Al Lane. “The Skin.” In Nelson Text- 
book of Pediatrics, ed. Richard E. Behrman. Philadelphia: 
W. B. Saunders Co., 1996. 

Deresiewicz, Robert L., and Jeffrey Parsonnet. “Staphylococcal 
Infections.” In Harrison’s Principles of Internal Medicine, 
ed. Anthony S. Fauci, et al. New York: McGraw-Hill, 1997. 

Sherrill s Medical Microbiology: An Introduction to Infectious 
Diseases. 3rd ed. Ed. Kenneth J. Ryan. Norwalk, CT: 
Appleton & Lange, 1994. 

Stevens, Dennis L. “Infections of the Skin, Muscle, and Soft Tis- 
sues.” In Harrison’s Principles of Internal Medicine, ed. 
Anthony S. Fauci, et al. New York: McGraw-Hill, 1997. 

Stoffman, Phyllis. The Family Guide to Preventing and Treat- 
ing 100 Infectious Diseases. New York: John Wiley & 
Sons, 1995. 
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duction to Infectious Diseases. 3rd ed. Ed. Kenneth J. 
Ryan. Norwalk, CT: Appleton & Lange, 1994. 
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Medicine 151, no. 11 (Nov. 1997): 1168+. 
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es.” Patient Care 31, no. 8 (30 Apr. 1997): 9+. 
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Implant therapy see Radioactive implants 


j Implantable cardioverter- 


detibrillator 
Definition 


The implantable cardioverter-defibrillator is an elec- 
tronic device to treat life-threatening heartbeat irregulari- 
ties. It is surgically implanted. 


Purpose 
The implantable cardioverter-defibrillator is used to 


detect and stop serious ventricular arrhythmias and 
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restore a normal heartbeat in people who are at high risk 
of sudden death. The American Heart Association recom- 
mends that implantable cardioverter-defibrillators be con- 
sidered only for patients who have a life-threatening 
arrhythmia. A recent study by the National Heart, Lung, 
and Blood Institute demonstrated that implantable car- 
dioverter-defibrillators are the treatment of choice instead 
of drug therapy for patients who have had a cardiac arrest 
or heart attack; and are at risk for developing ventricu- 
lar tachycardia, which is a very rapid heartbeat; or ven- 
tricular fibrillation, which is an ineffective, irregular 
heart activity. Other studies suggest that 20% of these 
high-risk patients would die within two years without an 
implantable cardioverter-defibrillator. With the device, 
the five-year risk of sudden death drops to five percent. 


Precautions 


The implantable cardioverter-defibrillator should not 
be used on patients who faint from causes other than a 
known life-threatening ventricular arrhythmia; to treat 
slow heart rates; or during an emergency. 


Description 


According to the American College of Cardiology, 
more than 80,000 Americans currently have an implantable 
cardioverter-defibrillator; 17,000 of these were implanted 
in 1995 alone. The battery-powered device rescues the 
patient from a life-threatening arrhythmia by rapid pacing 
and/or delivering electrical shock(s) to suspend heart activ- 
ity and then allow the heart to initiate a normal rhythm. 
Before the development of the implantable cardioverter- 
defibrillator, most people who experienced ventricular fib- 
rillation and weren’t near a hospital with a well-equipped 
emergency team died within minutes. 


The implantable cardioverter-defibrillator is like a 
mini-computer connected to the patient’s heart. Newer 
models weigh less than 10 ounces and can be implanted 
beneath the skin of the chest in the pectoral region with- 
out major surgery. A lead from the device is then insert- 
ed into the heart through a vein. The procedure is per- 
formed in an operating room under general anesthesia. 
Earlier versions of implantable cardioverter-defibrilla- 
tors were implanted in the abdomen and required open- 
chest surgery to connect the electrodes to the left and 
right ventricles. 


The implantable cardioverter-defibrillator is set 
above the patient’s exercise heart rate. Once the device is 
in place, many tests will be conducted to ensure that the 
device is sensing and defibrillating properly. The newer 
implantable cardioverter-defibrillators last seven or eight 
years. Technology and procedures continue to evolve. 
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X ray of implanted cardioverter-dbfibrillator (Custom Medical 
Stock Photo. Reproduced by permission.) 


Preparation 


Before the procedure, a complete medical history 
and physical exam will be done. Electrocardiography, 
special electrophysiologic testing, chest x ray, urinaly- 
sis, and a blood test are usually also required. 


Aftercare 


The patient is monitored for arrhythmias and to 
ensure that the implantable cardioverter-defibrillator is 
working properly. The physician also watches for signs 
of infection. Before the patient leaves the hospital, the 
device is tested again. Anti-arrhythmia drug therapy is 
necessary in more than half of all patients with 
implantable cardioverter-defibrillators, but the number of 
drugs and the dosages are usually reduced. Any time a 
significant change in anti-arrhythmia medication is 
made, the device will be tested again. 


The patient is taught how the device works, and that 
the shock it delivers will feel like a punch or kick in the 
chest. The patient is told to notify his/her physician when 
the implantable cardioverter-defibrillator delivers a 
shock, and to go to the emergency room if multiple 
shocks are sent within a short period of time. 


Although most patients with implantable cardiovert- 
er-defibrillators are glad that they have the device and 
feel that it has extended their lives, they do experience 
fear and anxiety. This feeling stems from the sensation 
of the shock(s), the unpredictable circumstances under 
which shock(s) occurs, and unknown outcomes. 


Risks 


There can be serious complications to the implanta- 
tion of a cardioverter-defibrillator. These include inflam- 
mation of the pericardium, the sac that surrounds the heart; 
heart attack; congestive heart failure; and post-operative 
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Impotence 


KEY TERMS 


Arrhythmia—A variation of the normal rhythm of 
the heartbeat. 


Cardioverter—A device to apply electric shock to 
the chest to convert an abnormal heartbeat into a 
normal heartbeat. 


Defibrillation—An electronic process which helps 
re-establish a normal heart rhythm. 


Ventricles—The two large lower chambers of the 
heart which pump blood to the lungs and the rest 
of the human body. 


Ventricular fibrillation—An arrhythmia in which 
the heart beats very fast but blood is not pumped 
out to the body. Ventricular fibrillation can quickly 
become fatal if not corrected. 


Ventricular tachycardia—An arrhythmia in which 
the heart rate is more than 100 beats per minute. 


stroke. Serious infections can develop in the area around 
the device while the patient is initially hospitalized or up 
to several months later. Death due to the device’s failure 
while being tested during surgery is an uncommon risk. 
The risk of death from the implantation procedure is about 
the same as that for a pacemaker—less than one percent. 
There are also potentially serious risks associated with the 
device’s improper functioning once it is in place. 


Resources 


BOOKS 

DeBakey, M. E., and A. M. Gotto. “Arrhythmias.” In The New 
Living Heart. Holbrook, MA: Adams Media Corporation, 
1997. 

Texas Heart Institute. “Arrhythmias.” In Texas Heart Institute 
Heart Owners Handbook. New York: John Wiley & Sons, 
1996. 
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1998, 4. 

Daneala, Gallagher, et al. “The Impact of the Implantable Car- 
dioverter Defibrillator on Quality of Life.” American 
Journal of Critical Care 6, no. 1 (Jan. 1997): 16-23. 
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75231. (214) 373-6300. <http://www.americanheart.org>. 
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Lori De Milto 


Í Impotence 


Definition 


Impotence, often called erectile dysfunction, refers 
to the male’s inability to achieve or maintain an erection 
long enough to engage in sexual intercourse. 


Description 


Under normal circumstances, when a man is sexual- 
ly stimulated, his brain sends a message down the spinal 
cord and into the nerves of the penis. The nerve endings 
in the penis release chemical messengers called neuro- 
transmitters that signal the corpora cavernosa (the two 
spongy rods of tissue that span the length of the penis) to 
relax and fill with blood. As they expand, the corpora 
cavernosa close off other veins that would normally drain 
blood from the penis. As the penis becomes engorged 
with blood, it enlarges and stiffens, causing an erection. 
Problems with blood vessels, nerves, or tissues of the 
penis can interfere with an erection. 


Causes and symptoms 


It is estimated that up to 30 million American men 
frequently suffer from impotence and that it strikes up to 
half of all men between the ages of 40 and 70. Doctors 
used to think that most cases of impotence were psycho- 
logical in origin, but they now recognize that, at least in 
older men, physical causes may play a primary role in 
60% or more of all cases. In men over the age of 60, the 
leading cause is atherosclerosis, or narrowing of the arter- 
ies, which can restrict the flow of blood to the penis. Injury 
to or disease of the connective tissue, such as Peyronie’s 
disease, may prevent the corpora cavernosa from com- 
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pletely expanding. Damage to the nerves of the penis from 
certain types of surgery or neurological conditions, such as 
Parkinson’s disease or multiple sclerosis, may also 
cause impotence. Men with diabetes are especially at risk 
for impotence because of their high risk of both athero- 
sclerosis and a nerve disease called diabetic neuropathy. 


Certain types of blood pressure medications, anti- 
ulcer drugs, antihistamines, tranquilizers (especially 
before intercourse), antifungals (ketoconazole), antipsy- 
chotics, antianxiety drugs, and antidepressants, known 
as selective serotonin reuptake inhibitors (SSRIs, 
including Prozac and Paxil), can interfere with erectile 
function. Smoking, excessive alcohol consumption, and 
illicit drug use may also contribute. In rare cases, low 
levels of the male hormone testosterone may contribute 
to erectile failure. Finally, such psychological factors as 
stress, guilt, or anxiety may also play a role, even when 
the impotence is primarily due to organic causes. 


Diagnosis 

The doctor also obtains a thorough medical history 
to find out about past pelvic surgery, diabetes, cardiovas- 
cular disease, kidney disease, and any medications the 
man may be taking. The physical examination should 
include a genital examination, a measurement of blood 
flow through the penis, hormone tests, and a glucose test 
for diabetes. 


In some cases, nocturnal penile tumescence testing is 
performed to find out whether the man has erections while 
asleep. Healthy men usually have about four or five erec- 
tions throughout the night. The man applies a device to the 
penis called a Rigiscan before going to bed at night, and 
the device can determine whether he has had erections. (If 
aman is able to have normal erections at night, this finding 
suggests a psychological cause for his impotence.) 


Treatment 


Years ago, the standard treatment for impotence was 
an implantable penile prosthesis or long-term psychother- 
apy. Although physical causes are now more readily diag- 
nosed and treated, individual or marital counseling is still 
an effective treatment for impotence when emotional fac- 
tors play a role. Fortunately, other approaches are now 
available to treat the physical causes of impotence. 


The first line and by far the most common treatment 
today is the prescription drug sildenafil citrate, sold 
under the brand name Viagra. An estimated 20 million 
prescriptions for the pill have been filled since it was 
approved by the FDA in March 1998. It is also the most 
effective treatment, with a success rate of more than 
60%. The drug boosts levels of a substance called cyclic 
GMP, which is responsible for widening the blood ves- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Alprostadil—A smooth muscle relaxant some- 
times injected into the penis or applied to the ure- 
thral opening to treat impotence. 


Atherosclerosis—A disorder in which plaques of 
cholesterol, lipids, and other debris build up on 
the inner walls of arteries, narrowing them. 


Corpora cavernosa—Rods of spongy tissue found 
within the penis, which become engorged with 
blood in order to produce an erection. (The singu- 
lar form of this term is corpus cavernosum.) 


Neurotransmitters—Chemicals that modify or 
help transmit impulses between nerve synapses. 


Papaverine—A smooth muscle relaxant some- 
times injected into the penis as a treatment for 
impotence. 


Peyronie’s disease—A disease resulting from scar- 
ring of the corpora cavernosa, causing painful 
erections. 


Urethra—The small tube that drains urine from 
the bladder, as well as serving as a conduit for 
semen during ejaculation. 


Viagra—An orally administered drug for erectile 
failure first cleared for marketing in the United 
States in March 1998. 


sels of the penis. In clinical studies, Viagra produced 
headaches in 16% of men who took it, and other side 
effects included flushing, indigestion, and stuffy nose. 


The primary drawback to Viagra, which works about 
an hour after it is taken, is that the FDA cautions men 
with heart disease or low blood pressure to be thoroughly 
examined by a physician before obtaining a prescription. 


A second impotence drug, apomorphine, failed to 
receive FDA approval in 2000 after tests showed it was 
associated with an unacceptable risk of heart disease. At 
least four other impotence drugs are in development and 
could be on the market by 2002. 


Another approach is vacuum therapy. The man 
inserts his penis into a clear plastic cylinder and uses a 
pump to force air out of the cylinder. This forms a partial 
vacuum around the penis, which helps to draw blood into 
the corpora cavernosa. The man then places a special 
ring over the base of the penis to trap the blood inside it. 
The only side effect with this type of treatment is occa- 
sional bruising if the vacuum is left on too long. 
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Impotence 


Injection therapy involves injecting a substance into 
the penis to enhance blood flow and cause an erection. 
The Food and Drug Administration (FDA) approved a 
drug called alprostadil (Caverject) for this purpose in 
July of 1995. Alprostadil relaxes smooth muscle tissue to 
enhance blood flow into the penis. It must be injected 
shortly before intercourse. Another, similar drug that is 
sometimes used is papaverine—not yet approved by the 
FDA for this use. Either drug may sometimes cause 
painful erections or priapism (uncomfortable, prolonged 
erections) that must be treated with a shot of epinephrine. 


Alprostadil may also be administered into the ure- 
thral opening of the penis. In MUSE (medical urethral 
system for erection), the man inserts a thin tube the width 
of a vermicelli noodle into his urethral opening and 
presses down on a plunger to deliver a tiny pellet con- 
taining alprostadil into his penis. The drug takes about 10 
minutes to work and the erection lasts about an hour. The 
main side effect is a sensation of pain and burning in the 
urethra, which can last about five to 15 minutes. 


Implantable penile prostheses are usually considered 
a last resort for treating impotence. They are implanted in 
the corpora cavernosa to make the penis rigid without the 
need for blood flow. The semirigid type of prosthesis con- 
sists of a pair of flexible silicone rods that can be bent up 
or down. This type of device has a low failure rate but, 
unfortunately, it causes the penis to always be erect, which 
can be difficult to conceal under clothing. 


The inflatable type of device consists of cylinders 
that are implanted in the corpora cavernosa, a fluid reser- 
voir implanted in the abdomen, and a pump placed in the 
scrotum. The man squeezes the pump to move fluid into 
the cylinders and cause them to become rigid. (He revers- 
es the process by squeezing the pump again.) While these 
devices allow for intermittent erections, they have a 
slightly higher malfunction rate than the silicon rods. 


Men can return to sexual activity six to eight weeks 
after implantation surgery. Since implants affect the cor- 
pora cavernosa, they permanently take away a man’s 
ability to have a natural erection. 


In rare cases, if narrowed or diseased veins are 
responsible for impotence, surgeons may reroute the blood 
flow into the corpus cavernosa or remove leaking vessels. 
However, the success rate with these procedures has been 
very low, and they are still considered experimental. 


Alternative treatment 


A number of herbs have been promoted for treating 
impotence. The most widely touted herbs for this pur- 
pose are Coryanthe yohimbe (available by prescription 
as yohimbine, with the trade name Yocon) and gingko 
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(Gingko biloba), although neither has been conclusively 
shown to help the condition in controlled studies. In 
addition, gingko carries some risk of abnormal blood 
clotting and should be avoided by men taking such 
blood thinners as coumadin. Other herbs promoted for 
treating impotence include true unicorn root (Aletrius 
farinosa), saw palmetto (Serenoa repens), ginseng 
(Panax ginseng), and Siberian ginseng (Eleuthrococcus 
senticosus). Strychnos Nux vomica has been recom- 
mended, especially when impotence is caused by exces- 
sive alcohol, cigarettes, or dietary indiscretions, but it 
can be very toxic if taken improperly, so it should be 
used only under the strict supervision of a physician 
trained in its use. 


Prognosis 


With proper diagnosis, impotence can nearly always 
be treated or managed successfully. Unfortunately, fewer 
than 10% of impotent men seek treatment. 


Prevention 


There is no specific treatment to prevent impotence. 
Perhaps the most important measure is to maintain gen- 
eral good health and avoid atherosclerosis by exercising 
regularly, controlling weight, controlling hypertension 
and high cholesterol levels, and avoiding smoking. 
Avoiding excessive alcohol intake may also help. 


Resources 


BOOKS 

Ryan, George. Reclaiming Male Sexuality: A Guide to Potency, 
Vitality, and Prowess. New York: M. Evans and Company, 
1997. 
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for Erectile Failure.” American Family Physician (April 
1997): 1967-69. 
Burnett, Arthur L. “Erectile Dysfunction: A Practical Approach 
to Primary Care.” Geriatrics (February 1998): 36-42. 
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24, 2000): 77. 

Leland, John and Andrew Murr. “A Pill for Impotence?” 
Newsweek (November 17, 1997): 62-67. 
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ORGANIZATIONS 

American Foundation for Urologic Disease. 1128 North 
Charles Street, Baltimore, MD 21201. (410) 468-1800. 

Impotence Institute of America, Impotents Anonymous. 10400 
Little Patuxent Parkway, Suite 485, Columbia, MD 
21044-3502. (800) 669-1603. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


National Kidney and Urologic Diseases Information Clearing- 
house. 3 Information Way, Bethesda, MD 20892-3580. 
(800) 891-5390. 


Ken R. Wells 


i Impulse control disorders 


Definition 


Impulse control disorders are characterized by an 
inability to resist the impulse to perform an action that is 
harmful to one’s self or others. This is a relatively new 
class of personality disorders. The most common of 
these are intermittent explosive disorder, kleptomania, 
pyromania, compulsive gambling disorder, and trichotil- 
lomania. 


Description 


All of these impulse control disorders involve the 
loss or lack of control in certain specific situations. The 
hallmark of these disorders is the individual’s inability to 
control impulses that may cause harm to themselves or 
others. Affected individuals often feel anxiety or tension 
in considering these behaviors. This anxiety or tension is 
relieved or diminished once the action is performed. 


Intermittent explosive disorder is more common 
among men, and involves aggressive outbursts that lead 
to assaults on others or destruction of property. These 
outburst are unprovoked, or seem to be out of proportion 
to the event that precedes them. 


Kleptomania is more common among women, and 
involves the theft of objects that are seemingly worthless. 
The act of stealing relieves tension and is seen by the 
individually to be rewarding. The actual stealing is not 
preplanned, and the concept of punishment for the crime 
doesn’t occur to these individuals—although they are 
aware that what they are doing is wrong. 


Pyromania is more common among men, and 
involves setting fires in order to feel pleasure and 
relieve tension. 


Pathological gambling occurs in roughly 1-3% of 
the population, and involves excessive gambling despite 
heavy monetary losses. These losses actually act as a 
motivating factor in continuing gambling in order to 
recoup some of what was lost. 


Trichotillomania involves pulling hair from one’s 
own scalp, face, or body, and is more common in 
women. 
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KEY TERMS 


Compulsive gambling disorder—An impulse con- 
trol disorder in which an individual cannot resist 
gambling despite repeated losses. 


Intermittent explosive disorder—A personality 
disorder in which an individual is prone to inter- 
mittent explosive episodes of aggression, during 
which he or she causes bodily harm or destroys 


property. 

Kleptomania—An impulse control disorder in 
which one steals objects that are of little or no 
value. 


Pyromania—An impulse control disorder in which 
one sets fires. 


Trichotillomania—An impulse or compulsion to 
tug or pull on one’s own hair. 


Causes and symptoms 


The exact causes of impulse control disorders are 
still unknown. Individuals who have had serious head 
injuries, however, can be at a higher risk for developing 
impulse control disorders, as are persons with epilepsy. 


Diagnosis 


A diagnosis of any of these impulse control disor- 
ders can be made only after all other medical and psychi- 
atric disorders that may cause the same symptoms have 
been ruled out. 


Intermittent explosive disorder involves severe acts 
of assault or destruction of property. The aggression seen 
during these acts is vastly out of proportion to events that 
may seem to have precipitated the acts. 


Kleptomania involves stealing objects that are 
unnecessary and of little monetary value. The act of 
stealing is not an expression of anger or vengeance. 
Again, there is an increased tension before the act is 
committed, and this is resolved or relieved once the 
object is stolen. 


Pyromania is classified by the deliberate and 
repeated setting of fires. The individual will exhibit a 
fascination and attraction to fire and any objects asso- 
ciated with it. Before the fire is set, there is tension, 
with a resolving relief once the fire is set. Acts of true 
pyromania are not done for monetary gain, to express 
anger, to conceal criminal behavior, or in response to 
hallucination. 


1807 


SAIPAOSIP [01}UOD asjnduy| 


In vitro fertilization 


Pathological gambling is a disorder to gamble 
despite continuing losses and monetary insufficiency. 
This disorder typically begins in youth. Affected individ- 
uals are often competitive, easily bored, restless, and 
generous. 


For a diagnosis of pathological gambling, five or 
more of the following symptoms must be present: 


e a preoccupation with gambling 


ea need to gamble with more money to achieve the 
“thrill” of winning 


e repeated attempts to control or stop gambling 


e irritability or restlessness due to repeated attempts at 
control 


e gambling as an escape from stress 
* lying to cover up gambling 


e conducting illegal activities, such as embezzling or 
fraud, to finance gambling 


e losing a job or personal relationship due to gambling 
e borrowing money to fund gambling 


Trichotillomania is the continuous pulling or tug- 
ging on one’s own hair. Again, there is an increased sense 
of tension before pulling the hair, which is relieved once 
it is pulled out. Recurrent pulling out of one’s hair result- 
ing in noticeable hair loss. Affected individuals can 
undergo significant distress and impaired social, occupa- 
tional, and functional behavior. 


Treatment 


A combination of psychological counseling and 
medication are the preferred treatments for impulse con- 
trol disorders. For kleptomania, pyromania, and trichotil- 
lomania, behavior modification is usually the treatment 
of choice. For pathological gambling, treatment usually 
involves an adaptation of the model set forth by Alco- 
holics Anonymous. Individuals are counseled with the 
goal of eventual response to appropriate social limits. In 
the case of intermittent explosive disorder, anger man- 
agement and medication may be used in extreme cases of 
aggression. 


Prognosis 


These disorders can usually be controlled with med- 
ication, although it may need to be continued long-term 
to help prevent further aggressive outbursts. Long-term 
counseling is usually necessary as well. Support groups 
and meetings may also help these individuals. 


The prognosis for intermittent explosive disorder, 
kleptomania, and pyromania is fair. Little is known about 
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the prognosis for trichotillomania, and studies have 
shown that the condition can disappear for long periods 
(months to years) without any psychological counseling. 
For pathological gambling, the prognosis varies greatly 
from person to person. While total cure for this condition 
is unlikely, much like alcoholism, long periods of absti- 
nence or continuous abstinence are possible. 


Prevention 


There are no known preventive treatments or mea- 
sures for impulse control disorders. 


Resources 


PERIODICALS 

Hollander, E., A. J. Buchalter, C. M. DeCaria. “Pathological 
Gambling.” Psychiatric Clinics of North America (Sep- 
tember 2000): 629-42. 

Jackson, E. A. “Hair Disorders.” Primary Care (June 2000): 
319-32. 

Van Es, R. “Identifying Problem and Compulsive Gamblers.” 
Canadian Family Physician (June 2000): 1323-31. 


ORGANIZATIONS 

Gamblers Anonymous International Service Office. PO Box 
17173, Los Angeles, CA 90017. (213) 386-8789., Fax: 
(213) 386-0030. <http://www.gamblersanonymous.org/>. 

Trichotillomania Learning Center, Inc. 1215 Mission Street, 
Suite 2, Santa Cruz, CA 95060. (831) 457-1004., Fax: 
(831) 426-4383. <http://www.trich.org>. 


Liz Meszaros 


i In vitro fertilization 


Definition 


In vitro fertilization (IVF) is a procedure in which eggs 
(ova) from a woman’s ovary are removed. They are fertil- 
ized with sperm in a laboratory procedure, and then the fer- 
tilized egg (embryo) is returned to the woman’s uterus. 


Purpose 


IVF is one of several assisted reproductive tech- 
niques (ART) used to help infertile couples to conceive a 
child. If after one year of having sexual intercourse with- 
out the use of birth control a woman is unable to get 
pregnant, infertility is suspected. Some of the reasons 
for infertility include damaged or blocked fallopian 
tubes, hormonal imbalance, or endometriosis in the 
woman. In the man, low sperm count or poor quality 
sperm can cause infertility. 
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IVF is one of several possible methods to increase 
the chance for an infertile couple to become pregnant. Its 
use depends on the reason for infertility. [VF may be an 
option if there is a blockage in the fallopian tubes or 
endometriosis in the woman or low sperm count or poor 
quality sperm in the man. There are other possible treat- 
ments for these conditions, such as surgery for blocked 
tubes or endometriosis, which may be tried before IVF. 


IVF will not work for a woman who is not capable 
of ovulating or a man who is not able to produce at least 
a few healthy sperm. 


Precautions 


The screening procedures and treatments for infertili- 
ty can become a long, expensive, and sometimes disap- 
pointing process. Each IVF attempt takes at least an entire 
menstrual cycle and can cost $5000-$10,000, which may 
or may not be covered by health insurance. The anxiety 
of dealing with infertility can challenge both individuals 
and their relationship. The added stress and expense of 
multiple clinic visits, testing, treatments, and surgical pro- 
cedures can become overwhelming. Couples may want to 
receive counseling and support through the process. 


Description 


In vitro fertilization is a procedure in which the join- 
ing of egg and sperm takes place outside the woman’s 
body. A woman may be given fertility drugs before this 
procedure so that several eggs mature in the ovaries at 
the same time. Eggs (ova) are removed from a woman’s 
ovaries using a long, thin needle. The physician gets 
access to the ovaries using one of two possible proce- 
dures. One procedure involves inserting the needle 
through the vagina (transvaginally). The physician 
guides the needle to the location of the ovaries with the 
help of an ultrasound machine. In the other procedure, 
called laparoscopy, a small thin tube with a viewing lens 
is inserted through an incision in the navel. This allows 
the physician to see inside the patient and locate the 
ovaries on a video monitor. 


Once the eggs are removed, they are mixed with 
sperm in a laboratory dish or test tube. (This is the origin 
of the term fest tube baby.) The eggs are monitored for 
several days. Once there is evidence that fertilization has 
occurred and the cells begin to divide, they are then 
returned to the woman’s uterus. 


In the procedure to remove eggs, enough may be 
gathered to be frozen and saved (either fertilized or 
unfertilized) for additional IVF attempts. 


IVF has been used successfully since 1978, when the 
first child to be conceived by this method was born in Eng- 
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KEY TERMS 


Fallopian tubes—In a woman’s reproductive sys- 
tem, a pair of narrow tubes that carry the egg from 
the ovary to the uterus. 


GIFT—Stands for gamete intrafallopian tube trans- 
fer. This is a process in which eggs are taken from 
a woman’s ovaries, mixed with sperm, and then 
deposited into the woman’s fallopian tube. 


ICSI—Stands for intracytoplasmic sperm injection. 
This process is used to inject a single sperm into 
each egg before the fertilized eggs are put back 
into the woman’s body. The procedure may be 
used if the male has a low sperm count. 


ZIFT—Stands for zygote intrafallopian tube trans- 
fer. In this form of in vitro fertilization, the eggs are 
fertilized in a laboratory dish and then placed in 
the woman’s fallopian tube. 


land. Over the past 20 years, thousands of couples have 
used this method of ART or similar procedures to conceive. 


Other types of assisted reproductive technologies 
might be used to achieve pregnancy. A procedure called 
intracytoplasmic sperm injection (ICSI) uses a manipula- 
tion technique that must be performed using a micro- 
scope to inject a single sperm into each egg. The fertil- 
ized eggs can then be returned to the uterus as in IVF. In 
gamete intrafallopian tube transfer (GIFT) the eggs and 
sperm are mixed in a narrow tube and then deposited in 
the fallopian tube, where fertilization normally takes 
place. Another variation on IVF is zygote intrafallopian 
tube transfer (ZIFT). As in IVF, the fertilization of the 
eggs occurs in a laboratory dish. And, similar to GIFT, 
the embryos are placed in the fallopian tube (rather than 
the uterus as with IVF). 


Preparation 


Once a woman is determined to be a good candidate 
for in vitro fertilization, she will generally be given “fer- 
tility drugs” to stimulate ovulation and the development 
of multiple eggs. These drugs may include gonadotropin 
releasing hormone agonists (GnRHa), Pergonal, Clomid, 
or human chorionic gonadotropin (hcg). The maturation 
of the eggs is then monitored with ultrasound tests and 
frequent blood tests. If enough eggs mature, the physi- 
cian will perform the procedure to remove them. The 
woman may be given a sedative prior to the procedure. A 
local anesthetic may also be used to reduce discomfort 
during the procedure. 
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Inclusion conjunctivitis 


Aftercare 


After the IVF procedure is performed the woman 
can resume normal activities. A pregnancy test can be 
done approximately 12—14 days later to determine if the 
procedure was successful. 


Risks 


The risks associated with in vitro fertilization 
include the possibility of multiple pregnancy (since 
several embryos may be implanted) and ectopic preg- 
nancy (an embryo that implants in the fallopian tube or 
in the abdominal cavity outside the uterus). There is a 
slight risk of ovarian rupture, bleeding, infections, and 
complications of anesthesia. If the procedure is success- 
ful and pregnancy is achieved, the pregnancy would 
carry the same risks as any pregnancy achieved without 
assisted technology. 


Normal results 


Success rates vary widely between clinics and 
between physicians performing the procedure. A couple 
has about a 10% chance of becoming pregnant each 
time the procedure is performed. Therefore, the proce- 
dure may have to be repeated more than once to achieve 
pregnancy. 


Abnormal results 


An ectopic or multiple pregnancy may abort sponta- 
neously or may require termination if the health of the 
mother is at risk. 


Resources 


BOOKS 

“Assisted Reproductive Technologies.” In The Merck Manual. 
16th ed. Ed. Robert Berkow. Rahway, NJ: Merck & Co., 
Inc., 1992. 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
The Harvard Guide to Women’s Health. Cambridge, MA: 
Harvard University Press, 1996. 

Sher, Geoffrey, V. M. Davis, and J. Stoess. In Vitro Fertiliza- 
tion: The A.R.T. of Making Babies. 1st ed. New York: 
Facts On File, Inc., 1995. 


PERIODICALS 

Blackwell, R. E. “Clinical Treatment of Infertility: A Practica- 
ble Algorithm.” Drug Benefit Trends 8, no. 1 (1996): 17, 
21-22, 38. 


ORGANIZATIONS 

American Society for Reproductive Medicine. 1209 Mont- 
gomery Highway, Birmingham, AL 35216-2809. (205) 
978-5000. <asrm@asrm.com>. <http://www.asrm.com>. 
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Center for Fertility and In Vitro Fertilization, Loma Linda Uni- 
versity. 11370 Anderson St., Loma Linda, CA 92354. 
(909) 796-4851. <http://www.llu.edu/llumc/fertility>. 

Resolve. 1310 Broadway, Somerville, MA 02144-1731. (617) 
623-0744. <http://www.resolve.org>. 


OTHER 

“In vitro Fertilization: A Teacher’s Guide from Newton’s 
Apple.” PBS Page. <http://www.pbs.org/ktca/newtons/11/ 
invitro.html>. 

“Infertility.” HealthWorld Online Page. <http://www.healthy.net>. 


Altha Roberts Edgren 


Inclusion blennorrhea see Inclusion 
conjunctivitis 


Inclusion conjunctivitis 


Definition 


Inclusion conjunctivitis is an inflammation of the 
conjunctiva (the membrane that lines the eyelids and 
covers the white part, or sclera, of the eyeball) by 
Chlamydia trachomatis. Chlamydia is a sexually trans- 
mitted organism. 


Description 


Inclusion conjunctivitis, known as neonatal inclu- 
sion conjunctivitis in the newborn and adult inclusion 
conjunctivitis in the adult, is also called inclusion blenn- 
orrhea, chlamydial conjunctivitis, or swimming pool 
conjunctivitis. This disease affects four of 1,000 (0.4%) 
live births. Approximately half of the infants born to 
untreated infected mothers will develop the disease. 


Causes and symptoms 


Inclusion conjunctivitis in the newborn results from 
passage through an infected birth canal and develops five 
to 14 days after birth. Both eyelids and conjunctivae are 
swollen. There may be a discharge of pus from the eyes. 


Most instances of adult inclusion conjunctivitis 
result from exposure to infected genital secretions. It is 
transmitted to the eye by fingers and occasionally by the 
water in swimming pools, poorly chlorinated hot tubs, or 
by sharing makeup. In adult inclusion conjunctivitis, one 
eye is usually involved, with a stringy discharge of 
mucus and pus. There may be little bumps called follicles 
inside the lower eyelid and the eye is red. Occasionally, 
the condition damages the cornea, causing cloudy areas 
and a growth of new blood vessels (neovascularization). 
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Diagnosis 


Inclusion conjunctivitis is usually considered when 
the patient has a follicular conjunctivitis that will not go 
away, even after using topical antibiotics. Diagnosis 
depends upon tests performed on the discharge from the 
eye. Gram stains determine the type of microorganism, 
while culture and sensitivity tests determine which 
antibiotic will kill the harmful microorganism. Conjunc- 
tival scraping determines whether chlamydia is present in 
cells taken from the conjunctiva. 


Treatment 


Treatment in the newborn consists of administration 
of tetracycline ointment to the conjunctiva and ery- 
thromycin orally or through intravenous therapy for four- 
teen days. The mother should be treated for cervicitis 
and the father for urethritis, even if they do not have 
symptoms of these diseases. 


In adults, tetracycline ointment or drops should be 
applied to the conjunctiva and oral tetracycline, amox- 
acillin, or erythromycin should be taken for three weeks, 
or doxycycline for one week. 


Patients should have weekly checkups so that the 
doctor can monitor the healing. 


Oral tetracycline should not be administered to chil- 
dren whose permanent teeth have not erupted. It should 
also not be given to nursing or pregnant women. 


Prognosis 


Untreated inclusion conjunctivitis in the newborn per- 
sists for three to 12 months and usually heals; however, there 
may be scarring or neovascularization. In the adult, if left 
untreated, the disease may continue for months and cause 
corneal neovascularization. Even if the disease is treated, 
antibiotics usually do not reverse damage that may have 
occurred, but they may help prevent it if given early enough. 


Prevention 


The neonatal infection may be prevented by instill- 
ing erythromycin ointment in the conjunctival cul-de-sac 
at birth. It is not prevented by silver nitrate. 

Chlamydia is a contagious, sexually transmitted dis- 
ease. Some systemic symptoms include a history of 
vaginitis, pelvic inflammatory disease, or urethritis. 
Patients with symptoms of these diseases should be treat- 
ed by a physician. 


Resources 


BOOKS 
Newell, Frank W. Ophthalmology: Principles and Concepts. 
8th ed. St. Louis: Mosby, 1996. 
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KEY TERMS 


Cervicitis—Cervicitis is an inflammation of the 
cervix or neck of the uterus. 


Conjunctiva—The conjunctiva is the membrane 
that lines the eyelids and covers the white part of 
the eyeball (sclera). 


Cornea—The clear dome-shaped structure that 
covers the colored part of the eye (iris). 


Neovascularization—Neovascularization is the 
growth of new blood vessels. 


Urethritis—Urethritis is an inflammation of the ure- 
thra, the canal for the discharge of urine that 
extends from the bladder to the outside of the body. 


ORGANIZATIONS 

American Academy of Ophthalmology. 655 Beach Street, PO 
Box 7424, San Francisco, CA 94120-7424. <http:// 
www.eyenet.org>. 

American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 
aoanet.org>. 


Lorraine Steefel, RN 


I Incompetent cervix 


Definition 


A cervix (the structure at the bottom of the uterus) 
that is incompetent is abnormally weak, and therefore it 
can gradually widen during pregnancy. Left untreated, 
this can result in repeated pregnancy losses or premature 
delivery. 


Description 


Incompetent cervix is the result of an anatomical 
abnormality. Normally, the cervix remains closed 
throughout pregnancy until labor begins. An incompetent 
cervix gradually opens due to the pressure from the 
developing fetus after about the 13th week of pregnancy. 
The cervix begins to thin out and widen without any con- 
tractions or labor. The membranes surrounding the fetus 
bulge down into the opening of the cervix until they 
break, resulting in the loss of the baby or a very prema- 
ture delivery. 
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Indigestion 


KEY TERMS 


Diethylstilbestrol (DES)—DES is a drug given to 
women a generation ago to prevent miscarriage. At 
that time it was not known that female children 
born of women who had been given DES would 
show a higher rate for cervical and other reproduc- 
tive abnormalities, as well as a rare form of vaginal 
cancer, when they reached reproductive age. 


Effacement—The thinning out of the cervix that 
normally occurs along with dilation shortly before 
delivery. 


Preterm labor—Labor before the thirty-seventh 
week of pregnancy. 


Causes and symptoms 


Some factors that can contribute to the chance of a 
woman having an incompetent cervix include trauma to 
the cervix, physical abnormality of the cervix, or having 
been exposed to the drug diethylstilbestrol (DES) in the 
mother’s womb. Some women have cervical incompe- 
tence for no obvious reason. 


Diagnosis 

Incompetent cervix is suspected when a woman has 
three consecutive spontaneous pregnancy losses during 
the second trimester (the fourth, fifth and sixth months of 
the pregnancy). The likelihood of this happening by ran- 
dom chance is less than 1%. Spontaneous losses due to 
incompetent cervix account for 20-25% of all second 
trimester losses. A spontaneous second trimester preg- 
nancy loss is different from a miscarriage, which usual- 
ly happens during the first three months of pregnancy. 


The physician can check for abnormalities in the 
cervix by performing a manual examination or by an 
ultrasound test. The physician can also check to see if the 
cervix is prematurely widened (dilated). Because incom- 
petent cervix is only one of several potential causes for 
this, the patient’s past history of pregnancy losses must 
also be considered when making the diagnosis. 


Treatment 


Treatment for incompetent cervix is a surgical pro- 
cedure called cervical cerclage. A stitch (suture) is used 
to tie the cervix shut to give it more support. It is most 
effective if it is performed somewhere between 14 and 16 
weeks into the pregnancy. The stitch is removed near the 
end of pregnancy to allow for a normal birth. 
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Cervical cerclage can be performed under spinal, 
epidural, or general anesthesia. The patient will need to 
stay in the hospital for one or more days. The procedure 
to remove the suture is done without the need for anes- 
thesia. The vagina is held open with an instrument called 
a speculum and the stitch is cut and removed. This may 
be slightly uncomfortable, but should not be painful. 


Some possible risks of cerclage are premature rup- 
ture of the amniotic membranes, infection of the amniot- 
ic sac, and preterm labor. The risk of infection of the 
amniotic sac increases as the pregnancy progresses. For a 
cervix that is dilated 3 centimeters (cm), the risk is 30%. 


After cerclage, a woman will be monitored for any 
preterm labor. The woman needs to consult her obstetri- 
cian immediately if there are any signs of contractions. 


Cervical cerclage can not be performed if a woman 
is more than 4 cm dilated, if the fetus has already died in 
her uterus, or if her amniotic membranes are torn and her 
water has broken. 


Prognosis 


The success rate for cerclage correction of incompe- 
tent cervix is good. About 80-90% of the time women 
deliver healthy infants. The success rate is higher for cer- 
clage done early in pregnancy. 


Resources 


BOOKS 

Barber, Hugh R. K., David H. Fields, and Sherwin A. Kauf- 
man. “Infertility.” In Quick Reference to OB-GYN Proce- 
dures. Philadelphia: Lippincott, 1990. 


OTHER 

Weiss, Robin. “Incompetent Cervix.” The Mining Co. Guide to 
Pregnancy/Childbirth Page. Mar. 1998 <http://www. 
pregnancy.miningco.com/library/weekly/aa011298.htm>. 


Tish Davidson 


Incontinence see Urinary incontinence 


I Indigestion 


Definition 


Indigestion, which is sometimes called dyspepsia, is 
a general term covering a group of nonspecific symptoms 
in the digestive tract. It is often described as a feeling of 
fullness, bloating, nausea, heartburn, or gassy discom- 
fort in the chest or abdomen. The symptoms develop dur- 
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ing meals or shortly afterward. In most cases, indigestion 
is a minor problem that often clears up without profes- 
sional treatment. 


Description 


Indigestion or dyspepsia is a widespread condition, 
estimated to occur in 25% of the adult population of the 
United States. Most people with indigestion do not feel 
sick enough to see a doctor; nonetheless, it is a common 
reason for office visits. About 3% of visits to primary 
care doctors are for indigestion. 


Causes and symptoms 
Physical causes 


The symptoms associated with indigestion have a 
variety of possible physical causes, ranging from com- 
monplace food items to serious systemic disorders: 


e Diet. Milk, milk products, alcoholic beverages, tea, and 
coffee cause indigestion in some people because they 
stimulate the stomach’s production of acid. 


e Medications. Certain prescription drugs as well as over- 
the- counter medications can irritate the stomach lining. 
These medications include aspirin, NSAIDs, some 
antibiotics, digoxin, theophylline, corticosteroids, 
iron (ferrous sulfate), oral contraceptives, and tricyclic 
antidepressants. 


e Disorders of the pancreas and gallbladder. These 
include inflammation of the gallbladder or pancreas, 
cancer of the pancreas, and gallstones. 


e Intestinal parasites. Parasitic infections that cause indi- 
gestion include amebiasis, fluke and tapeworm infec- 
tions, giardiasis, and strongyloidiasis. 


e Systemic disorders, including diabetes, thyroid disease, 
collagen vascular disease. 


e Cancers of the digestive tract. 


e Conditions associated with women’s reproductive 
organs. These conditions include menstrual cramps, 
pregnancy, and pelvic inflammatory disease. 


Psychologic and emotional causes 


Indigestion often accompanies an emotional upset, 
because the part of the nervous system involved in the 
so-called “fight-or-flight’” response also affects the diges- 
tive tract. People diagnosed with anxiety or somatoform 
disorders frequently have problems with indigestion. 
Many people in the general population, however, will 
also experience heartburn, “butterflies in the stomach,” 
or stomach cramps when they are in upsetting situa- 
tions—such as school examinations, arguments with 
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family members, crises in their workplace, and so on. 
Some people’s digestive systems appear to react more 
intensely to emotional stress due to hypersensitive nerve 
endings in their intestinal tract. 


Specific gastrointestinal disorders 


In some cases, the patient’s description of the symp- 
toms suggests a specific digestive disorder as the cause 
of the indigestion. Some doctors classify these cases into 
three groups: 


ESOPHAGITIS TYPE. Esophagitis is an inflammation 
of the tube that carries food from the throat to the stom- 
ach (the esophagus). The tissues of the esophagus can 
become irritated by the flow (reflux) of stomach acid 
backward into the lower part of the esophagus. If the 
patient describes the indigestion in terms of frequent or 
intense heartburn, the doctor will consider gastroe- 
sophageal reflux disease (GERD) as a possible cause. 
GERD is a common disorder in the general population, 
affecting about 30% of adults. 


PEPTIC ULCER TYPE. Patients who smoke and are 
over 45 are more likely to have indigestion of the peptic 
ulcer type. This group also includes people who find that 
their indigestion is relieved by taking antacids or eating 
a small amount of food. Patients in this category are 
often found to have Helicobacter pylori infections. H. 
pylori is a rod-shaped bacterium that lives in the tissues 
of the stomach and causes irritation of the mucous lining 
of the stomach walls. Most people with H. pylori infec- 
tions do not develop chronic indigestion, but the organ- 
ism appears to cause peptic ulcer disease (PUD) in a vul- 
nerable segment of the population. 


NONULCERTYPE. Most cases of chronic indigestion— 
as many as 65%—fall into this third category. Nonulcer 
dyspepsia is sometimes called functional dyspepsia 
because it appears to be related to abnormalities in the way 
that the stomach empties its contents into the intestine. In 
some people, the stomach empties either too slowly or too 
rapidly. In others, the stomach’s muscular contractions are 
irregular and uncoordinated. These disorders of stomach 
movement (motility) may be caused by hypersensitive 
nerve endings in the stomach tissues. Patients in this group 
are likely to be younger than 45 and have a history of tak- 
ing medications for anxiety or depression. 


Diagnosis 
Patient history 


Because indigestion is a nonspecific set of symp- 
toms, patients who feel sick enough to seek medical 
attention are likely to go to their primary care doctor. The 
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Indigestion 


history does not always point to an obvious diagnosis. 
The doctor can, however, use the process of history-tak- 
ing to evaluate the patient’s mood or emotional state in 
order to assess the possibility of a psychiatric distur- 
bance. In addition, asking about the location, intensity, 
timing, and recurrence of the indigestion can help the 
doctor weigh the different diagnostic possibilities. 


An important part of the history-taking is asking 
about symptoms that may indicate a serious illness. 
These warning symptoms include: 


e weight loss 

* persistent vomiting 

e difficulty or pain in swallowing 

* vomiting blood or passing blood in the stools 


e anemia 


Imaging studies 


If the doctor thinks that the indigestion should be 
investigated further, he or she will order an endoscopic 
examination of the stomach. An endoscope is a slender 
tube-shaped instrument that allows the doctor to look at 
the lining of the patient’s stomach. If the patient has indi- 
gestion of the esophagitis type or nonulcer type, the 
stomach lining will appear normal. If the patient has 
PUD, the doctor will be able to see breaks or ulcerated 
areas in the tissue. He or she may also order ultrasound 
imaging of the abdomen, or a radionuclide scan to evalu- 
ate the motility of the stomach. 


Laboratory tests 


BLOOD TESTS. If the patient is over 45, the doctor will 
have the patient’s blood analyzed for a complete blood cell 
count, measurements of liver enzyme levels, electrolyte 
and serum calcium levels, and thyroid function. 


TESTS FOR HELICOBACTER PYLORI. Doctors can now 
test patients for the presence of H. pylori without having to 
take a tissue sample from the stomach. One of these non- 
invasive tests is a blood test and the other is a breath test. 


Treatment 


Since most cases of indigestion are not caused by seri- 
ous disorders, many doctors prefer to try medications and 
other treatment measures before ordering an endoscopy. 


Diet and stress management 


Many patients benefit from the doctor’s reassurance 
that they do not have a serious or fatal disorder. Cutting 
out alcoholic beverages and drinks containing caffeine 
often helps. The patient may also be asked to keep a 
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record of food intake, daily schedule, and symptom 
severity. Food diaries sometimes reveal psychologic or 
dietary factors that influence indigestion. 


Medications 


Patients with the esophagitis type of indigestion are 
often treated with H, antagonists. H, antagonists are 
drugs that block the secretion of stomach acid. They 
include ranitidine (Zantac) and famotidine (Pepcid). 


Patients with motility disorders may be given proki- 
netic drugs. Prokinetic medications speed up the empty- 
ing of the stomach and increase intestinal motility. They 
include metoclopramide (Reglan) and cisapride (Propul- 
sid). These drugs relieve symptoms in 60-80% of patients. 


Removal of H. pylori 


It is not clear that patients with H. pylori infections 
who have not developed gastric ulcers need to have the 
bacterium removed. Some studies indicate, however, that 
these patients may benefit from antibiotic therapy. 


Alternative treatment 
Herbal medicine 


Practitioners of Chinese traditional herbal medicine 
might recommend medicines derived from peony (Paeo- 
nia lactiflora), hibiscus (Hibiscus sabdariffa), or hare’s ear 
(Bupleurum chinense) to treat indigestion. Western herbal- 
ists are likely to prescribe fennel (Foeniculum vulgare), 
lemon balm (Melissa officinalis), or peppermint (Mentha 
piperita) to relieve stomach cramps and heartburn. 


Homeopathy 


Homeopaths tailor their remedies to the patient’s 
overall personality profile as well as the specific symp- 
toms. Depending on the patient’s reaction to the indiges- 
tion and some of its likely causes, the homeopath might 
choose Gelsemium (Gelsemium sempervirens), Carbo 
vegetalis, Nux vomica, or Pulsatilla (Pulsatilla nigricans). 


Other treatments 


Some alternative treatments are aimed at lowering 
the patient’s stress level or changing attitudes and beliefs 
that contribute to indigestion. These therapies and prac- 
tices include Reiki, reflexology, hydrotherapy, thera- 
peutic massage, yoga, and meditation. 


Prognosis 


Most cases of mild indigestion do not need medical 
treatment. For patients who consult a doctor and are 
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KEY TERMS 


Dyspepsia—Another name for indigestion. 


Endoscope—A slender tubular instrument used to 
examine the inside of the stomach. 


Gastroesophageal reflux disease (GERD)—A dis- 
order of the lower end of the esophagus, caused 
by stomach acid flowing backward into the esoph- 
agus and irritating the tissues. 


H, antagonist—A type of drug that relieves indiges- 
tion by reducing the production of stomach acid. 


Heartburn—A popular term for an uncomfortable 
burning sensation in the stomach and lower 
esophagus, sometimes caused by the reflux of 
small amounts of stomach acid. 


Helicobacter pylori—A gram-negative rod-shaped 
bacterium that lives in the tissues of the stomach 
and causes inflammation of the stomach lining. 


Motility—The movement or capacity for move- 
ment of an organism or body organ. Indigestion is 
sometimes caused by abnormal patterns in the 
motility of the stomach. 


Peptic ulcer disease (PUD)—A stomach disorder 
marked by corrosion of the stomach lining due to 
the acid in the digestive juices. 

Prokinetic—A drug that works to speed up the 
emptying of the stomach and the motility of the 
intestines. 

Reflux—The backward flow of a body fluid or 


secretion. Indigestion is sometimes caused by the 
reflux of stomach acid into the esophagus. 


given an endoscopic examination, 5—15% are diagnosed 
with GERD and 15-25% with PUD. About 1% of 
patients who are endoscoped have stomach cancer. 
Most patients with functional dyspepsia do well on either 
H, antagonists or prokinetic drugs, depending on the 
cause of their indigestion. 


Prevention 


Indigestion can often be prevented by attention to 
one’s diet, general stress level, and ways of managing 
stress. Specific preventive measures include: 


e stop smoking 
* cutting down on or eliminating alcohol, tea, or coffee 


e avoiding foods that are highly spiced or loaded with fat 
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e eating slowly and keeping mealtimes relaxed 
* practicing yoga or meditation 


e not taking aspirin or other medications on an empty 
stomach 


e keeping one’s weight within normal limits 


Resources 


OTHER 
“Indigestion.” ThriveOnline. 6 Apr. 1998 <http://thriveonline. 
oxygen.com>. 


Rebecca J. Frey, PhD 


Indinavir see Protease inhibitors 


i Indium scan of the body 


Definition 


A scanning procedure in which a patient’s white 
blood cells are first labeled with the radioactive sub- 
stance indium, and then the patient’s body is scanned as a 
way of tracking the white blood cells at the site of possi- 
ble infection. 


Purpose 


The procedure is used to detect inflammatory 
processes in the body such as infections. By labelling the 
leukocytes (white blood cells), radiologists or nuclear 
medicine specialists can then watch their migration 
toward an abscess or other infection. 


Description 


A nuclear medicine technologist withdraws about 50 
ml. of blood. White blood cells are collected, exposed to 
indium, and reinjected by IV back into the patient. 


The scan is scheduled for between 18 and 24 hours 
after the white blood cells have been labelled with indi- 
um. (In some cases, more scanning may be scheduled 48 
hours after labelling). 


For the scan, the patient lies on a special scanning 
table, as either a single camera passing underneath the 
table or two cameras (one above the table and one under- 
neath) are placed as close as possible to the body, slowly 
scanning the person’s body. 


The radiologist may need extra pictures, but these 
take only a few minutes each. 
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Induction of labor 


KEY TERMS 


Indium—A silvery metallic element with some 
nonmetallic chemical properties used to label 
white blood cells prior to scanning. 


Leukocyte—A white blood cell that protects the 
body against infection and fights infection when it 
occurs. They are bigger than red blood cells. 


While the patient must remain perfectly still during 
the scan, there should be no discomfort. 


Aftercare 


After the scan, the patient should be able to continue 
with normal daily activities with no problems. 


Risks 


The only risk during this scanning procedure could be 
to a patient who is pregnant, as with any type of injectable 
radioactive substance. If the woman is pregnant, the radi- 
ologist must be notified; if the scan is cleared, the radiolo- 
gist may use a lower dosage of indium. 


Normal results 


The scan should reveal no infection or pathology. 


Abnormal results 


The scan will reveal such details as location about an 
infection in the patient’s body. 


Carol A. Turkington 


Indirect Coombs’ test see Coombs’ tests 


| Induction of labor 


Definition 


Induction of labor involves using artificial means to 
assist the mother in delivering her baby. 


Purpose 


Labor is brought on, or induced, when the pregnancy 
has extended significantly beyond the expected delivery 
date and the mother shows no signs of going into labor. 
Generally, if the unborn baby is more than two weeks past 
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due, labor will be induced. In most cases, a mother deliv- 
ers her baby between 38 and 42 weeks of pregnancy. This 
usually means that labor is induced if the pregnancy has 
lasted more than 42 weeks. Labor is also induced if the 
mother is suffering from diseases (preeclampsia, chronic 
hypertension); if there is an Rh blood incompatibility 
between the baby and the mother; or if the mother or baby 
has a medical problem that requires delivery of the baby 
(like a premature rupture of the membranes). 


Description 


The uterus is the hollow female organ that supports 
the development and nourishment of the unborn baby 
during pregnancy. Sometimes labor is induced by the 
rupturing the amniotic membrane to release amniotic 
fluid. This is an attempt to mimic the normal process of 
“breaking water” that occurs early in the normal birth 
process. This method is sometimes enough stimulation to 
induce contractions in the mother’s uterus. If labor fails 
to start, drugs are used. 


Most labor is induced by using the drug Pitocin, a 
synthetic form of oxytocin. Oxytocin is a natural hor- 
mone produced in the body by the pituitary gland. During 
normal labor, oxytocin causes contractions. When labor 
does not occur naturally, the doctor may give the mother 
Pitocin to start the contractions. Pitocin makes the uterus 
contract with strength and force almost immediately. This 
drug is given through a vein in a steady flow that allows 
the doctor to control the amount the mother is given. 


Sometimes vaginal gels are used to induce labor. 
Normally, the baby will pass through the opening of the 
uterus (the cervix) into the birth canal during delivery. 
Because of this, the cervix softens and begins to enlarge 
(dilate) during the early part of labor to make room for the 
baby to pass through. The cervix will continue to dilate, 
and the contractions will eventually push the baby out of 
the mother’s body. When labor needs to be induced, the 
cervix is often small, hard, and not ready for the process. 
The doctor may need to prepare or “ripen” the cervix to 
induce labor. The hormone prostaglandin in a gel form 
may be applied high in the vagina to soften and dilate the 
cervix, making the area ready for labor. This may be 
enough to stimulate contractions on its own. More often, 
prostaglandin gel is used in conjunction with Pitrocin. 


If all attempts to induce labor fail, a cesarean sec- 
tion is performed. 


Risks 


Once labor has been induced, the unborn baby is mon- 
itored to guard against a reduction in its oxygen supply, or 
hypoxia. The drugs used to induce labor cause vasocon- 
striction, which can decrease blood supply to the unborn 
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KEY TERMS 


Cesarean section—Delivery of a baby through an 
incision in the mother’s abdomen instead of 
through the vagina; also called a C-section. 


Preeclampsia—Hypertension (high blood pres- 
sure) experienced during pregnancy. 


Rh blood incompatibility—A blood type problem 
between mother (who is Rh negative) and baby 
(who is Rh positive), making the immune system 
of the mother attack her unborn baby. During 
delivery of the first pregnancy, the mother’s 
immune system becomes sensitive to the Rh posi- 
tive blood of the baby. The mother’s system may 
then attack later pregnancies and cause severe ill- 
ness or death to those babies. 


Vasoconstriction—Constriction of a blood vessel. 


baby. Throughout the process, the baby’s heart rate is mon- 
itored by an electronic device placed on top of the mother’s 
abdomen. The heart rate is one sign that the unborn baby is 
getting enough oxygen and remains healthy. Once the 
membranes are broken, prolonged labor may result in 
infection for either the newborn or the mother. 


Normal results 


Once labor is induced and the cervix has dilated, labor 
usually proceeds normally. When performed properly, 
induced labor is a safe procedure for both mother and baby. 


Resources 


BOOKS 

Berkow, Robert, ed., et al. The Merck Manual of Medical Infor- 
mation. Whitehouse Station, NJ: Merck Research Labora- 
tories, 1997. 

“Induction of Labor.” In The American Medical Association 
Encylopedia of Medicine. New York: Random House, 1989. 

“Induction of Labor.” In Columbia University College of 
Physicians and Surgeons Complete Home Medical Guide. 
New York: Random House, 1985. 


John T. Lohr, PhD 


f Infant massage 


Definition 


Infant massage refers to massage therapy as 
specifically applied to infants. In most cases, oil or 
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lotion is used as it would be on an adult subject by a 
trained and licensed massage therapist. Medical profes- 
sionals caring for infants might also use massage tech- 
niques on infants born prematurely, on those with motor 
or gastrointestinal problems, or on those who have been 
exposed to cocaine in utero. 


Purpose 


Research from experiments conducted at the Touch 
Research Institutes at the University of Miami School 
of Medicine and Nova Southeastern University has 
been cited for the clinical benefits massage has on 
infants and children. Tiffany Field, Ph. D., director, 
noted that the research “... suggests that touch is as 
important to infants and children as eating and sleeping. 
Touch therapy triggers many physiological changes that 
help infants and children grow and develop. For exam- 
ple, massage can stimulate nerves in the brain which 
facilitate food absorption, resulting in faster weight 
gain. It also lowers level of stress hormones, resulting 
in improved immune function.” 


The benefits of infant massage include: 
e relaxation 
¢ relief from stress 
e interaction with adults 
e stimulation of the nervous system 


The results of several studies showed that infant mas- 
sage alleviates the stress that newborns experience as a 
result of the enormous change that birth brings about in their 
lives after the six to nine months they have spent in the 
womb. Both premature infants and full-term babies need the 
relaxation that comes from massaging and moving their 
limbs and muscles. In infants with colic, massage provides 
the relief necessary to disperse gas, ease muscle spasm, tone 
the digestive system and help it work efficiently. Some tech- 
niques even help bring relief from teething and emotional 
stress. The stimulation an infant receives from massage can 
aid circulation, strengthen muscles, help digestion, and 
relieve constipation. The bonding that occurs with massage 
between a parent and child enhances the entire process of 
bonding that comes with contact through all of the senses, 
including touch, voice, and sight. It affords a physical expe- 
rience of quality time between the parents and the child as 
well as with any significant others in a baby’s life. 


Description 
Origins 


The practice of massaging infants dates back to 
ancient times, particularly in Asian and Pacific Island 
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Infant massage 


cultures; that is, massage was a component of the baby’s 
regular bath routine among the Maoris and Hawaiians. 
Touch in these cultures is considered healthful both 
physically and spiritually. In the West, however, infant 
massage has received more attention in recent years in 
conjunction with the popularity of natural childbirth and 
midwife-assisted births. Dr. Frédéric Leboyer, a French 
physician who was one of the leaders of the natural 
childbirth movement, helped to popularize infant mas- 
sage through his photojournalistic book on the Indian art 
of baby massage. 


Infant massage was introduced formally into the 
United States in 1978 when Vimala Schneider McClure, 
a yoga practitioner who served in an orphanage in North- 
ern India, developed a training program for instructors at 
the request of childbirth educators. An early research 
study by R. Rice in 1976 had showed that premature 
babies who were massaged surged ahead in weight gain 
and neurological development over those who were not 
massaged. From McClure’s training in India, her knowl- 
edge of Swedish massage and reflexology, along with 
her knowledge of yoga postures that she had already 
adapted for babies, she became the foremost authority on 
infant massage. In 1986 she founded the International 
Association of Infant Massage (IAIM), which has 27 
chapters worldwide as of 2000. 


Various techniques are used in infant massage, with 
the different strokes specific to a particular therapy. Spe- 
cial handling is used for treating a baby with gas and 
colic. Some of the strokes are known as “Indian milk- 
ing,” which is a gentle stroking of the child’s legs; and 
the “twist and squeeze” stroke, a gentle squeeze of the 
muscles in the thigh and calf. The light “feather” strokes 
often employed in regular Swedish massage are applied 
at the end of a massage. The procedure is not unlike cer- 
tain forms of adult massage, but with extra care taken for 
the fragility of the infant. 


There are also specific Chinese techniques of pedi- 
atric massage, including massage of children with spe- 
cial needs. In China, these forms of massage can be 
given by medical professionals, but parents are often 
taught how to do the simpler forms for home treatment of 
their children. 


Preparations 


If lotions or oils are used, care is taken to ensure 
their safety on a baby’s delicate skin. The most impor- 
tant consideration is to use vegetable oils rather than 
mineral oils, which can clog the pores in the skin. The 
oil that is used should be warmed in the caregiver’s 
hands before applying it to the baby’s skin. The envi- 
ronment in which the massage is given to an infant 
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should be comfortably warm, and as calm and non- 
threatening as possible. 


Precautions 


Extreme caution is necessary when performing 
infant massage. Strokes are made with the greatest deli- 
cacy in order not to harm the infant in any way. Proper 
techniques are taught by licensed massage therapists 
ensuring that the infant is treated with appropriate physi- 
cal touch. Anyone who is unfamiliar with handling a 
baby should receive appropriate instruction before begin- 
ning infant massage. 


Side effects 


No adverse side effects have been reported when 
infant massage is done properly after careful instruction, 
or by a licensed massage therapist who specializes in 
infant care. 


Research and general acceptance 


In addition to the study already noted regarding 
touch therapy, a website devoted to infant massage lists 
research published as early as 1969, and cites hundreds of 
individual projects that have been conducted throughout 
the world focusing on infant massage. Many of the stud- 
ies are related to the benefits of massage and touch for 
premature infants and others born with such risk factors 
as drug dependence. Conclusions regarding the benefits 
are overwhelmingly positive. The proliferation of thera- 
pists licensed in infant massage across the United States 
and worldwide indicates that infant massage is increas- 
ingly recognized as a legitimate health care treatment. 


Resources 


BOOKS 

Auckett, Amelia. Baby Massage: Parent-Child Bonding 
through Touching. Newmarket Press, 1982. 

Cline, Kyle. Chinese Massage for Infants and Children: Tradi- 
tional Techniques for Alleviating Colic, Teething Pain, 
Earache, and Other Common Childhood Conditions. 
Inner Traditions International, Limited, 1999. 

Fan, Ya-Li. Chinese Pediatric Massage Therapy: Traditional 
Techniques for Alleviating Colic, Colds, Earaches, and 
Other Common Childhood Conditions, ed. Bob Flaws. 
Blue Poppy Enterprises, 1999. 

Gordon, Jay, and Brenda Adderly. Brighter Baby: Boosting 
Your Child’s Intelligence, Health and Happiness through 
Infant Therapeutic Massage. New York: Regnery Publish- 
ing, Inc. 1999. 

Heinl, Tina. The Baby Massage Book: Shared Growth through 
the Hands. Sigo Press, 1991. 

Leboyer, Frédéric. Loving Hands: The Traditional Indian Art of 
Baby Massage. New York: Knopf, 1976. 
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McClure, Vimala Schneider. Infant Massage: A Handbook for 
Loving Parents. New York: Bantam Books, 1989. 

Walker, Peter. Baby Massage: A Practical Guide to Massage 
and Movement for Babies and Infants. New York: St. Mar- 
tin’s Press, 1996. 


ORGANIZATIONS 

International Association of Infant Massage. P.O. Box 1045. 
Oak View, CA 93022. 

International Institute of Infant Massage. 605 Bledsoe Rd. NW. 
Albuquerque, NM 87107. (505) 341-9381. Fax: (505) 
341-9386. <http://www.infantmassage.com>. 


OTHER 
Gentle Touch. Gentle Touch Infant Massage Video. Gentle 
Touch, Inc. 1996. 


Jane Spehar 


Infant respiratory distress syndrome see 
Respiratory distress syndrome 


Infantile paralysis see Polio 


Infarct avid imaging see Technetium heart 
scan 


Infarction see Stroke 


i Infectious arthritis 


Definition 


Infectious arthritis, which is sometimes called septic 
arthritis or pyogenic arthritis, is a serious infection of the 
joints characterized by pain, fever, occasional chills, 
inflammation and swelling in one or more joints, and 
loss of function in the affected joints. It is considered a 
medical emergency. 


Description 


Infectious arthritis can occur in any age group, 
including newborns and children. In adults, it usually 
affects the wrists or one of the patient’s weight-bearing 
joints—most often the knee—although about 20% of 
adult patients have symptoms in more than one joint. 
Multiple joint infection is common in children and typi- 
cally involves the shoulders, knees, and hips. 


Some groups of patients are at greater risk for devel- 
oping infectious arthritis. These high-risk groups include: 


* patients with chronic rheumatoid arthritis 


e patients with certain systemic infections, including 
gonorrhea and HIV infection. Women and male homo- 
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sexuals are at greater risk for gonorrheal arthritis than 
are male heterosexuals 


* patients with certain types of cancer 
e IV drug abusers and alcoholics 
e patients with artificial (prosthetic) joints 


* patients with diabetes, sickle cell anemia, or systemic 
lupus erythematosus (SLE) 


* patients with recent joint injuries or surgery, or patients 
receiving medications injected directly into a joint 


Causes and symptoms 


In general, infectious arthritis is caused by the spread 
of a bacterial, viral, or fungal infection through the blood- 
stream to the joint. The disease agents may enter the joint 
directly from the outside as a result of an injury or a surgi- 
cal procedure, or they may be carried to the joint by the 
blood from infections elsewhere in the body. The specific 
organisms vary somewhat according to age group. New- 
borns are most likely to acquire gonococcal infections of 
the joints from a mother with gonorrhea. Children may 
also acquire infectious arthritis from a hospital environ- 
ment, often as a result of catheter placement. The organ- 
isms involved are usually either Haemophilus influenzae 
(in children under two years of age) or Staphylococcus 
aureus. In older children or adults, the infectious organ- 
isms include Streptococcus pyogenes and Streptococcus 
viridans as well as Staphylococcus aureus. Staphylococ- 
cus epidermidis is usually involved in joint infections 
related to surgery. Sexually active teenagers and adults 
frequently develop infectious arthritis from Neisseria 
gonorrhoeae infections. Older adults are often vulnerable 
to joint infections caused by gram-negative bacilli, 
including Salmonella and Pseudomonas. 


Infectious arthritis often has a sudden onset, but 
symptoms sometimes develop over a period of three to 
14 days. The symptoms include swelling in the infected 
joint and pain when the joint is moved. Infectious arthri- 
tis in the hip may be experienced as pain in the groin area 
that becomes much worse if the patient tries to walk. In 
90% of cases, there is some leakage of tissue fluid into 
the affected joint. The joint is sore to the touch; it may or 
may not be warm to the touch, depending on how deep 
the infection lies within the joint. In most cases the 
patient will have fever and chills, although the fever may 
be only low-grade. Children sometimes develop nausea 
and vomiting. 


Septic arthritis is considered a medical emergency 
because of the damage it causes to bone as well as carti- 
lage, and its potential for creating septic shock, which is 
a potentially fatal condition. Staphylococcus aureus is 
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Infectious arthritis 


KEY TERMS 


Arthrocentesis—A procedure in which the doctor 
inserts a needle into the patient's joint to withdraw 
fluid for diagnostic testing or to drain infected 
fluid from the joint. 


Pyogenic arthritis—Another name for infectious 
arthritis. Pyogenic means that pus is formed during 
the disease process. 


Sepsis—Invasion of the body by disease organisms 
or their toxins. Generalized sepsis can lead to 
shock and eventual death. 


Septic arthritis—Another name for infectious 
arthritis. 


Synovial fluid (SF)—A fluid secreted by tissues 
surrounding the joints that lubricates the joints. 


capable of destroying cartilage in one or two days. 
Destruction of cartilage and bone in turn leads to disloca- 
tions of the joints and bones. If the infection is caused by 
bacteria, it can spread to the blood and surrounding tis- 
sues, causing abscesses or even blood poisoning. The 
most common complication of infectious arthritis is 
osteoarthritis. 


Diagnosis 


The diagnosis of infectious arthritis depends on a 
combination of laboratory testing with careful history- 
taking and physical examination of the affected joint. It 
is important to keep in mind that infectious arthritis can 
coexist with other forms of arthritis, gout, rheumatic 
fever, Lyme disease, or other disorders that can cause a 
combination of joint pain and fever. In some cases, the 
doctor may consult a specialist in orthopedics or rheuma- 
tology to avoid misdiagnosis. 


Patient history 


The patient’s history will tell the doctor whether he 
or she belongs to a high-risk group for infectious arthritis. 
Sudden onset of joint pain is also important information. 


Physical examination 


The doctor will examine the affected joint for swelling, 
soreness, warmth, and other signs of infection. Location is 
sometimes a clue to diagnosis; infection of an unusual joint, 
such as the joints between the breastbone and collarbone, or 
the pelvic joints, often occurs in drug abusers. 
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Laboratory tests 


Laboratory testing is necessary to confirm the diag- 
nosis of infectious arthritis. The doctor will perform an 
arthrocentesis, which is a procedure that involves with- 
drawing a sample of synovial fluid (SF) from the joint 
with a needle and syringe. SF is a lubricating fluid 
secreted by tissues surrounding the joints. Patients 
should be warned that arthrocentesis is a painful proce- 
dure. The fluid sample is sent for culture in the sealed 
syringe. SF from infected joints is usually streaked with 
pus or looks cloudy and watery. Cell counts usually indi- 
cate a high level of white cells; a level higher than 
100,000 cells/mm3 or a neutrophil proportion greater 
than 90% suggests septic arthritis. A Gram’s stain of the 
culture obtained from the SF is usually positive for the 
specific disease organism. 


Doctors sometimes order a biopsy of the synovial 
tissue near the joint if the fluid sample is negative. Cul- 
tures of other body fluids, such as urine, blood, or cervi- 
cal mucus, may be taken in addition to the SF culture. 


Diagnostic imaging 


Diagnostic imaging is not helpful in the early stages 
of infectious arthritis. Destruction of bone or cartilage 
does not appear on x rays until 10—14 days after the onset 
of symptoms. Imaging studies are sometimes useful if 
the infection is in a deep-seated joint. 


Treatment 


Infectious arthritis requires usually requires several 
days of treatment in a hospital, with follow-up medication 
and physical therapy lasting several weeks or months. 


Medications 


Because of the possibility of serious damage to the 
joint or other complications if treatment is delayed, the 
patient will be started on intravenous antibiotics before 
the specific organism is identified. After the disease 
organism has been identified, the doctor may give the 
patient a drug that targets the specific bacterium or virus. 
Nonsteroidal anti-inflammatory drugs are usually 
given for viral infections. 


Intravenous antibiotics are given for about two 
weeks, or until the inflammation has disappeared. The 
patient may then be given a two- to four-week course of 
oral antibiotics. 


Surgery 


In some cases, surgery is necessary to drain fluid 
from the infected joint. Patients who need surgical 
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drainage include those who have not responded to antibi- 
otic treatment, those with infections of the hip or other 
joints that are difficult to reach with arthrocentesis, and 
those with joint infections related to gunshot or other 
penetrating wounds. 


Patients with severe damage to bone or cartilage 
may need reconstructive surgery, but it cannot be per- 
formed until the infection is completely gone. 


Monitoring and supportive treatment 


Infectious arthritis requires careful monitoring while 
the patient is in the hospital. The doctor will drain the joint 
on a daily basis and remove a small sample of fluid for 
culture to check the patient’s response to the antibiotic. 


Infectious arthritis often causes intense pain. Patients 
are given medications to relieve pain, together with hot 
compresses or ice packs on the affected joint. In some 
cases the patient’s arm or leg is put in a splint to protect 
the sore joint from accidental movement. Recovery can 
be speeded up, however, if the patient practices range-of- 
motion exercises to the extent that the pain allows. 


Prognosis 


The prognosis depends on prompt treatment with 
antibiotics and drainage of the infected joint. About 70% 
of patients will recover without permanent joint damage. 
However, many patients will develop osteoarthritis or 
deformed joints. Children with infected hip joints some- 
times suffer damage to the growth plate. If treatment is 
delayed, infectious arthritis has a mortality rate between 
5% and 30% due to septic shock and respiratory failure. 


Prevention 


Some cases of infectious arthritis are preventable by 
lifestyle choices. These include avoidance of self-inject- 
ed drugs; sexual abstinence or monogamous relation- 
ships; and prompt testing and treatment for suspected 
cases of gonorrhea. Patients receiving corticosteroid 
injections into the joints for osteoarthritis may want to 
weigh this treatment method against the increased risk of 
infectious arthritis. 


Resources 


BOOKS 

“Bedside Procedures: Joint Aspiration (Arthrocentesis).” In 
Surgery On Call, ed. Leonard G. Gomella and Alan T. 
Lefor. Stamford: Appleton & Lange, 1996. 

Bradford, David S., et al. “Orthopedics.” In Current Surgical 
Diagnosis and Treatment. 10th ed. Ed. Lawrence W. Way. 
Stamford: Appleton & Lange, 1994. 
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ed. Gerald B. Merenstein, et al. Norwalk, CT: Appleton & 
Lange, 1994. 

Gilliland, Bruce C., and Robert G. Petersdorf. “Infectious 
Arthritis.” In Harrison’s Principles of Internal Medicine, 
ed. Eugene Braunwald, et al. New York: McGraw-Hill 
Book Co., 1987. 

Hellman, David B., “Arthritis & Musculoskeletal Disorders.” 
In Current Medical Diagnosis and Treatment, 1998. 37th 
ed. Ed. Stephen McPhee, et al. Stamford: Appleton & 
Lange, 1997. 

“Musculoskeletal and Connective Tissue Disorders: Infectious 
Arthritis.” In The Merck Manual of Diagnosis and Thera- 
py. 16th ed. Ed. Robert Berkow. Rahway, NJ: Merck 
Research Laboratories, 1992. 

Nanagara, Ratanavadee, et al. “Septic Arthritis.” In Current 
Diagnosis. Vol. 9. Ed. Rex B. Conn, et al. Philadelphia: W. 
B. Saunders Co., 1997. 

“On-Call Problems: Joint Swelling.” In Internal Medicine On 
Call, ed. Steven A. Haist, et al. Stamford: Appleton & 
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“Septic Arthritis.” In Professional Guide to Diseases, ed. Stan- 
ley Loeb, et al. Springhouse, PA: Springhouse Corpora- 
tion, 1991. 

Theodosakis, Jason, et al. The Arthritis Cure. New York: St. 
Martin’s Paperbacks, 1997. 


Rebecca J. Frey, PhD 


f Infection control 


Definition 


Infection control refers to policies and procedures 
used to minimize the risk of spreading infections, espe- 
cially in hospitals and health care facilities. 


Purpose 


The purpose of infection control is to reduce the 
occurrence of infectious diseases. These diseases are 
usually caused by bacteria or viruses and can be spread 
by human-to-human contact, animal-to-human contact, 
human contact with an infected surface, airborne trans- 
mission through tiny droplets of infectious agents sus- 
pended in the air, and, finally, by a common vehicle such 
as food or water. 


Infection control in hospitals 


Infections obtained in hospitals are also called noso- 
comial infections. They occur in approximately 5% of all 
hospital patients. This results in increased time spent in 
the hospital and, in some cases, death. There are many 
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Infection control 


Selected Infectious Diseases And Corresponding Treatments 


Disease 


Symptoms 


Transmittal 


Treatment 


Chicken pox 
Common cold/ Influenza 


Hepatitis 


Legionnaire’s Disease 


Rash, low-grade fever 

Runny nose, sore throat, cough, 
fever, headache, muscle aches 
Jaundice, flu-like symptoms 


Flu-like symptoms, pneumonia, 


Person to person 
Person to person 


Sexual contact with an infected 
person, contaminated blood, 
food, or water 

Air conditioning or water systems 


None 
None 


None 


Antibiotics 


diarrhea, vomiting, kidney failure, 
respiratory failure 

Skin rash, runny nose and eyes, 
fever, cough 

Neck pain, headache, pain caused 
by exposure to light, fever, nausea, 
drowsiness 

Swelling of salivary glands 

Skin rash 


Measles 


Meningitis 


Mumps 
Ringworm 


Person to person 


Person to person 
Contact with infected 


Person to person None 


Antibiotics for bacterial 
meningitis, hospital care for viral meningitis 


Anti-inflammatory drugs 
Antifungal drugs applied topically 


animal or person 


Tetanus Lockjaw, other spasms 


reasons nosocomial infections are common, one of 
which is that many hospital patients have a weakened 
immune system which makes them more susceptible to 
infections. This weakened immune system can be caused 
either by the patient’s diseases or by treatments given to 
the patient. Second, many medical procedures can 
increase the risk of infection by introducing infectious 
agents into the patient. Thirdly, many patients are admit- 
ted to hospitals because of infectious disease. These 
infectious agents can then be transferred from patient to 
patient by hospital workers or visitors. 


Infection control has become a formal discipline in 
the United States since the 1950s, due to the spread of 
staphylococcal infections in hospitals. Because there is 
both the risk of health care providers acquiring infections 
themselves, and of their passing infections on to patients, 
the Centers for Disease Control and Prevention have 
established guidelines for infection control procedures. 
In addition to hospitals, infection control is important in 
nursing homes, clinics, child care centers, and restau- 
rants, as well as in the home. 


Threat of emerging infectious diseases 


Due to constant changes in our lifestyles and envi- 
ronments, there are constantly new diseases that people 
are susceptible to, making protection from the threat of 
infectious disease urgent. Many new contagious dis- 
eases have been identified in the past 30 years, such as 
AIDS, Ebola, and hantavirus. Increased travel between 
continents makes the worldwide spread of disease a big- 
ger concern than it once was. Additionally, many com- 
mon infectious diseases have become resistant to known 
treatments. 
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Soil infection of wounds 


Antibiotics, antitoxins, muscle relaxers 


Problems of antibiotic resistance 


Because of the overuse of antibiotics, many bacteria 
have developed a resistance to common antibiotics. This 
means that newer antibiotics must continually be devel- 
oped in order to treat an infection. However, further 
resistance seems to come about almost simultaneously. 
This indicates to many scientists that it might become 
more and more difficult to treat infectious diseases. The 
use of antibiotics outside of medicine also contributes to 
increased antibiotic resistance. One example of this is the 
use of antibiotics in animal husbandry. These negative 
trends can only be reversed by establishing a more ratio- 
nal use of antibiotics through treatment guidelines. 


Description 


The goals of infection control programs are: immu- 
nizing against preventable diseases, defining precautions 
that can prevent exposure to infectious agents, and 
restricting the exposure of health care workers to an 
infectious agent. An infection control practitioner is a 
specially trained professional, oftentimes a nurse, who 
oversees infection control programs. 


Commonly recommended precautions to avoid and 
control the spread of infections include: 


* vaccinate against diseases for which a vaccine is avail- 
able 


e wash hands often 

e cook food thoroughly 

e use antibiotics only as directed 

e see a doctor for infections that do not heal 


e avoid areas with a lot of insects 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Acquired immunodeficiency syndrome (AIDS) — 
A disease that weakens the body’s immune sys- 
tem. It is thought to be caused by the virus known 
as HIV. 


Antibiotic—A substance, such as a drug, that can stop 
a bacterium from growing or destroy the bacterium. 


Antibiotic resistance—tThe ability of infectious 
agents to change their biochemistry in such a way 
as to make an antibiotic no longer effective. 


Ebola—the disease caused by the newly described 
and very deadly Ebola virus found in Africa. 


Hantavirus—A group of arboviruses that cause 
hemorrhagic fever (characterized by sudden onset, 
fever, aching and bleeding in the internal organs). 


Immunization—Immunity refers to the body’s 
ability to protect itself from a certain disease after 
it has been exposed to that disease. Through 
immunization, also known as vaccination, a small 
amount of an infectious agent is injected into the 
body to stimulate the body to develop immunity. 


Immunocompromised—Refers to the condition of 
having a weakened immune system. This can hap- 
pen due to genetic factors, drugs, or disease. 


Nosocomial infection—An infection that was 
acquired in a hospital setting. 


Staphylococcal infection—An infection caused by 
the organism Staphylococcus. Infection by this 
agent is common and is often resistant to antibi- 


e be cautious around unfamiliar animals 


e do not engage in unprotected sex or in intravenous drug 
use 


e inquire about infectious diseases when you travel 


Because of the higher risk of spreading infectious 
disease in a hospital setting, higher levels of precautions 
are taken there. Typically, health care workers wear 
gloves with all patients, since it is difficult to know 
whether a transmittable disease is present or not. Patients 
who have a known transmittable infectious disease are 
isolated to decrease the risk of transmitting the infectious 
agent to another person. Hospital workers who come in 
contact with infected patients must wear gloves and 
gowns to decrease the risk of carrying the infectious agent 
to other patients. All articles of equipment that are used in 
an isolation room are decontaminated before reuse. 
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Patients who are immunocompromised may be put in pro- 
tective isolation to decrease the risk of infectious agents 
being brought into their room. Any hospital worker with 
infections, including colds, are restricted from that room. 


Hospital infections can also be transmitted through 
the air. Thus care must be taken when handling infected 
materials so as to decrease the numbers of infectious 
agents that become airborne. Special care should also 
taken with hospital ventilation systems to prevent recir- 
culation of contaminated air. 
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Cindy L. A. Jones, PhD 


Infectious hepatitis see Hepatitis A 


i Infectious mononucleosis 


Definition 


Infectious mononucleosis is a contagious illness 
caused by the Epstein-Barr virus, which can affect the 
liver, lymph nodes, and oral cavity. While mononucleosis 
is not usually a serious disease, its primary symptoms of 
fatigue and lack of energy can linger for several months. 


Description 


Infectious mononucleosis, frequently called “mono” 
or the “kissing disease,” is caused by the Epstein-Barr 
virus (EBV) found in saliva and mucus. The virus affects 
a type of white blood cell called the B lymphocyte, pro- 
ducing characteristic atypical lymphocytes that may be 
useful in the diagnosis of the disease. 
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Infectious mononucleosis 


While anyone, even young children, can develop 
mononucleosis, it occurs most often in young adults 
between the ages of 15 and 35, and is especially common 
in teenagers. The mononucleosis infection rate among 
college students who have not previously been exposed 
to EBV has been estimated to be about 15%. In younger 
children, the illness may not be recognized. 


The disease typically runs its course in four to six 
weeks in people with normally functioning immune sys- 
tems. People with weakened or suppressed immune sys- 
tems, such as AIDS patients or those who have had organ 
transplants, are particularly vulnerable to the potentially 
serious complications of infectious mononucleosis. 


Causes and symptoms 


The EBV that causes mononucleosis is related to a 
group of herpesviruses, including those that cause cold 
sores, chicken pox, and shingles. Most people are 
exposed to EBV at some point during their lives. 
Mononucleosis is most commonly spread by contact 
with virus-infected saliva through coughing, sneezing, 
kissing, or sharing drinking glasses or eating utensils. 


In addition to general weakness and fatigue, symp- 
toms of mononucleosis may include any or all of the fol- 
lowing: 


e sore throat and/or swollen tonsils 

e fever and chills 

* nausea and vomiting, or decreased appetite 

e swollen lymph nodes in the neck and armpits 
e headaches or joint pain 

e enlarged spleen 

e jaundice 

e skin rash 


Complications that can occur with mononucleosis 
include a temporarily enlarged spleen or inflamed liver. 
In rare instances, the spleen may rupture, producing 
sharp pain on the left side of the abdomen, a symptom 
that warrants immediate medical attention. Additional 
symptoms of a ruptured spleen include lightheadedness, 
rapidly beating heart, and difficulty breathing. Other 
rare, but potentially life-threatening, complications may 
involve the heart or brain. The infection may also cause 
significant destruction of the body’s red blood cells or 
platelets. 


Symptoms do not usually appear until four to seven 
weeks after exposure to EBV. An infected person can be 
contagious during this incubation time period and for as 
many as five months after the disappearance of symp- 
toms. Also, the virus will be excreted in the saliva inter- 
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mittently for the rest of their lives, although the individ- 
ual will experience no symptoms. Contrary to popular 
belief, the EBV is not highly contagious. As a result, 
individuals living in a household or college dormitory 
with someone who has mononucleosis have a very small 
risk of being infected unless they have direct contact with 
the person’s saliva. 


Diagnosis 


If symptoms associated with a cold persist longer 
than two weeks, mononucleosis is a possibility; however, 
a variety of other conditions can produce similar symp- 
toms. If mononucleosis is suspected, a physician will 
typically conduct a physical examination, including a 
“Monospot” antibody blood test that can indicate the 
presence of proteins or antibodies produced in response 
to infection with the EBV. These antibodies may not be 
detectable, however, until the second or third weeks of 
the illness. Occasionally, when this test is inconclusive, 
other blood tests may be conducted. 


Treatment 


The most effective treatment for infectious mononu- 
cleosis is rest and a gradual return to regular activities. 
Individuals with mild cases may not require bed rest but 
should limit their activities. Any strenuous activity, ath- 
letic endeavors, or heavy lifting should be avoided until 
the symptoms completely subside, since excessive activi- 
ty may cause the spleen to rupture. 


The sore throat and dehydration that usually 
accompany mononucleosis may be relieved by drinking 
water and fruit juices. Gargling salt water or taking 
throat lozenges may also relieve discomfort. In addition, 
taking over-the-counter medications, such as aceta- 
minophen or ibuprofen, may relieve symptoms, but 
aspirin should be avoided because mononucleosis has 
been associated with Reye’s syndrome, a serious illness 
aggravated by aspirin. 


While antibiotics do not affect EBV, the sore throat 
accompanying mononucleosis can be complicated by a 
streptococcal infection, which can be treated with antibi- 
otics. Cortisone anti-inflammatory medications are also 
occasionally prescribed for the treatment of severely 
swollen tonsils or throat tissues. 


Prognosis 


While the severity and length of illness varies, most 
people diagnosed with mononucleosis will be able to 
return to their normal daily routines within two to three 
weeks, particularly if they rest during this time period. It 
may take two to three months before a person’s usual 
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KEY TERMS 


Antibody—A specific protein produced by the 
immune system in response to a specific foreign 
protein or particle called an antigen. 


Herpesviruses—A group of viruses that can cause 
cold sores, shingles, chicken pox, and congenital 
abnormalities. The Epstein-Barr virus which causes 
mononucleosis belongs to this group of viruses. 


Reye’s syndrome—A very serious, rare disease, 
most common in children, which involves an 
upper respiratory tract infection followed by brain 
and liver damage. 


energy levels return. One of the most common problems 
in treating mononucleosis, particularly in teenagers, is 
that people return to their usual activities too quickly 
and then experience a relapse of symptoms. Once the 
disease has completely run its course, the person cannot 
be reinfected. 


Prevention 


Although there is no way to avoid becoming infect- 
ed with EBV, paying general attention to good hygiene 
and avoiding sharing beverage glasses or having close 
contact with people who have mononucleosis or cold 
symptoms can help prevent infection. 
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i Infertility 


Definition 


Infertility is the failure of a couple to conceive a 
pregnancy after trying to do so for at least one full year. 
In primary infertility, pregnancy has never occurred. In 
secondary infertility, one or both members of the couple 
have previously conceived, but are unable to conceive 
again after a full year of trying. 


Description 


Currently, in the United States, about 20% of cou- 
ples struggle with infertility at any given time. Infertility 
has increased as a problem over the last 30 years. Some 
studies pin the blame for this increase on social phenom- 
ena, including the tendency for marriage to occur at a 
later age, which means that couples are trying to start 
families at a later age. It is well known that fertility in 
women decreases with increasing age, as illustrated by 
the following statistics: 


e infertility in married women ages 16-20 = 4.5% 
e infertility in married women ages 35—40 = 31.8% 
e infertility in married women over the age of 40 = 70%. 


Nowadays, individuals often have multiple sexual 
partners before they marry and try to have children. This 
increase in numbers of sexual partners has led to an 
increase in sexually transmitted diseases. Scarring 
from these infections, especially from pelvic inflamma- 
tory disease (a serious infection of the female reproduc- 
tive organs, most commonly caused by gonorrhea) 
seems to be in part responsible for the increase in infertil- 
ity noted. Furthermore, the use of some forms of the con- 
traceptive called the intrauterine device (IUD) con- 
tributed to an increased rate of pelvic inflammatory dis- 
ease, with subsequent scarring. However, newer IUDs do 
not lead to this increased rate of infection. 


To understand issues of infertility, it is first neces- 
sary to understand the basics of human reproduction. 
Fertilization occurs when a sperm from the male merges 
with an egg (ovum) from the female, creating a zygote 
that contains genetic material (DNA) from both the 
father and the mother. If pregnancy is then established, 
the zygote will develop into an embryo, then a fetus, and 
ultimately a baby will be born. 


The male contribution to fertilization and the estab- 
lishment of pregnancy is the sperm. Sperm are small 
cells that carry the father’s genetic material. This genetic 
material is contained within the oval head of the sperm. 
The sperm are mixed into a fluid called semen, which is 
discharged from the penis during sexual intercourse. The 
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Infertility 


A microscopic image of a needle (left) injecting sperm cells 
directly into a human egg (center). The broad object at right 
is a pipette used to hold the ovum steady. (Phototake NYC. 
Reproduced by permission.) 


whip-like tail of the sperm allows the sperm to swim up 
the female reproductive tract, in search of the egg it will 
try to fertilize. 


The female makes many contributions to fertiliza- 
tion and the establishment of pregnancy. The ovum is the 
cell that carries the mother’s genetic material. These ova 
develop within the ovaries. Once a month, a single 
mature ovum is produced, and leaves the ovary in a 
process called ovulation. This ovum enters a tube leading 
to the uterus (the fallopian tube). The ovum needs to 
meet up with the sperm in the fallopian tube if fertiliza- 
tion is to occur. 


When fertilization occurs, the resulting cell (which 
now contains genetic material from both the mother and 
the father) is called the zygote. This single cell will 
divide into many other cells within the fallopian tube, 
and the resulting cluster of cells (called a blastocyst) will 
then move into the womb (uterus). The uterine lining 
(endometrium) has been preparing itself to receive a 
pregnancy by growing thicker. If the blastocyst success- 
fully reaches the inside of the uterus and attaches itself to 
the wall of the uterus, then implantation and pregnancy 
have been achieved. 


Causes and symptoms 


Unlike most medical problems, infertility is an issue 
requiring the careful evaluation of two separate individu- 
als, as well as an evaluation of their interactions with 
each other. In about 3—4% of couples, no cause for their 
infertility will be discovered. About 40% of the time, the 
root of the couple’s infertility is due to a problem with 
the male partner; about 40% of the time, the root of the 
infertility is due to the female partner; and about 20% of 
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the time, there are fertility problems with both the man 
and the woman. 


The main factors involved in causing infertility, list- 
ing from the most to the least common, include: 


e male problems: 35% 
* ovulation problems: 20% 
* tubal problems: 20% 
e endometriosis: 10% 


e cervical factors: 5% 


Male factors 


Male infertility can be caused by a number of differ- 
ent characteristics of the sperm. To check for these char- 
acteristics, a sample of semen is obtained and examined 
under the microscope (semen analysis). Four basic char- 
acteristics are usually evaluated: 


e Sperm count refers to the number of sperm present in a 
semen sample. The normal number of sperm present in 
just one milliliter (ml) of semen is over 20 million. An 
individual with only 5-20 million sperm per ml of 
semen is considered subfertile; an individual with less 
than 5 million sperm per ml of semen is considered 
infertile. 


e Sperm are also examined to see how well they swim 
(sperm motility) and to be sure that most have normal 
structure. 


e Not all sperm within a specimen of semen will be per- 
fectly normal. Some may be immature, and some may 
have abnormalities of the head or tail. A normal semen 
sample will contain no more than 25% abnormal forms 
of sperm. 


e Volume of the semen sample is important. An abnormal 
amount of semen could affect the ability of the sperm to 
successfully fertilize an ovum. 


Another test can be performed to evaluate the ability 
of the sperm to penetrate the outer coat of the ovum. This 
is done by observing whether sperm in a semen sample 
can penetrate the outer coat of a guinea pig ovum; fertil- 
ization cannot occur, of course, but this test is useful in 
predicting the ability of the individual’s sperm to pene- 
trate a human ovum. 


Any number of conditions result in abnormal find- 
ings in the semen analysis. Men can be born with testi- 
cles that have not descended properly from the abdomi- 
nal cavity (where testicles develop originally) into the 
scrotal sac, or may be born with only one instead of the 
normal two testicles. Testicle size can be smaller than 
normal. Past infection (including mumps) can affect tes- 
ticular function, as can a past injury. The presence of 
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A. An egg and sperm are injected into the fallopian tube to encourage natural fertilization in a procedure called gamete 
intrafallopian transfer (GIFT). B. An alternative to GIFT is the injection of sperm directly into an egg using microscopic nee- 


dles. (Illustration by Argosy Inc.) 


abnormally large veins (varicocele) in the testicles can 
increase testicular temperature, which decreases sperm 
count. History of having been exposed to various toxins, 
drug use, excess alcohol use, use of anabolic steroids, 
certain medications, diabetes, thyroid problems, or other 
endocrine disturbances can have direct effects on the for- 
mation of sperm (spermatogenesis). Problems with the 
male anatomy can cause sperm to be ejaculated not out 
of the penis, but into the bladder; and scarring from past 
infections can interfere with ejaculation. 


Treatment of male infertility includes addressing 
known reversible factors first; for example, discontinuing 
any medication known to have an effect on spermatogen- 
esis or ejaculation, as well as decreasing alcohol intake, 
and treating thyroid or other endocrine disease. Varicoce- 
les can be treated surgically. Testosterone in low doses 
can improve sperm motility. 


Other treatments of male infertility include collect- 
ing semen samples from multiple ejaculations, after 
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which the semen is put through a process that allows the 
most motile sperm to be sorted out. These motile sperm 
are pooled together to create a concentrate that can 
deposited into the female partner’s uterus at a time that 
coincides with ovulation. In cases in which the male 
partner’s sperm is proven to be absolutely unable to 
cause pregnancy in the female partner, and with the con- 
sent of both partners, donor sperm may be used for this 
process. Depositing the male partner’s sperm or donor 
sperm by mechanical means into the female partner are 
both forms of artificial insemination. 


Ovulatory problems 


The first step in diagnosing ovulatory problems is to 
make sure that an ovum is being produced each month. A 
woman’s morning body temperature is slightly higher 
around the time of ovulation. A woman can measure and 
record her temperatures daily, and a chart can be drawn 
to show whether or not ovulation has occurred. Luteiniz- 
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Infertility 


KEY TERMS 


Blastocyst—A cluster of cells representing multiple 
cell divisions that have occurred in the fallopian 
tube after successful fertilization of an ovum by a 
sperm. This is the developmental form which must 
leave the fallopian tube, enter the uterus, and 
implant itself in the uterus to achieve actual preg- 
nancy. 


Cervix—tThe opening from the vagina, which leads 
into the uterus. 


Embryo—The stage of development of a baby 
between the second and eighth weeks after concep- 
tion. 


Endometrium—The lining of the uterus. 


Fallopian tube—The tube leading from the ovary 
into the uterus. Just as there are two ovaries, there 
are two fallopian tubes. 


Fetus—A baby developing in the uterus from the 
third month to birth. 


ing hormone (LH) is released just before ovulation. A 
simple urine test can be done to check if LH has been 
released around the time that ovulation is expected. 


Treatment of ovulatory problems depends on the 
cause. If a thyroid or pituitary problem is responsible, 
simply treating that problem can restore fertility. (The 
thyroid and pituitary glands release hormones that also 
are involved in regulating a woman’s menstrual cycle.) 
Medication can also be used to stimulate fertility. The 
most commonly used of these are called Clomid and 
Pergonal. These drugs increase the risk of multiple births 
(twins, triplets, etc.). 


Pelvic adhesions and endometriosis 


Pelvic adhesions and endometriosis can cause infer- 
tility by preventing the sperm from reaching the egg or 
interfering with fertilization. 


Pelvic adhesions are fibrous scars. These scars can 
be the result of past infections, such as pelvic inflamma- 
tory disease, or infections following abortions or prior 
births. Previous surgeries can also leave behind scarring. 


Endometriosis may lead to pelvic adhesions. 
Endometriosis is the abnormal location of uterine tissue 
outside of the uterus. When uterine tissue is planted else- 
where in the pelvis, it still bleeds on a monthly basis with 
the start of the normal menstrual period. This leads to 
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Ovary—The female organ in which eggs (ova) are 
stored and mature. 


Ovum (plural: ova)—The reproductive cell of the 
female, which contains genetic information and 
participates in the act of fertilization. Also popularly 
called the egg. 


Semen—The fluid that contains sperm, which is 
ejaculated by the male. 


Sperm—The reproductive cell of the male, which 
contains genetic information and participates in the 
act of fertilization of an ovum. 


Spermatogenesis—The process by which sperm 
develop to become mature sperm, capable of fertil- 
izing an ovum. 


Zygote—The result of the sperm successfully fertil- 
izing the ovum. The zygote is a single cell that con- 
tains the genetic material of both the mother and 
the father. 


irritation within the pelvis around the site of this abnor- 
mal tissue and bleeding, and may cause scarring. 


Pelvic adhesions cause infertility by blocking the 
fallopian tubes. The ovum may be prevented from travel- 
ing down the fallopian tube from the ovary or the sperm 
may be prevented from traveling up the fallopian tube 
from the uterus. 


A hysterosalpingogram (HSG) can show if the fallopi- 
an tubes are blocked. This is an x-ray exam that tests 
whether dye material can travel through the patient’s fal- 
lopian tubes. A few women become pregnant following 
this x-ray exam. It is thought that the dye material in some 
way helps flush out the tubes, decreasing any existing 
obstruction. Scarring also can be diagnosed by examining 
the pelvic area through the use of a scope that can be insert- 
ed into the abdomen through a tiny incision made near the 
naval. This scoping technique is called laparoscopy. 


Pelvic adhesions can be treated during laparoscopy. 
The adhesions are cut using special instruments. 
Endometriosis can be treated with certain medications, 
but may also require surgery to repair any obstruction 
caused by adhesions. 


Cervical factors 
The cervix is the opening from the vagina into the 


uterus through which the sperm must pass. Mucus pro- 
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duced by the cervix helps to transport the sperm into the 
uterus. Injury to the cervix or scarring of the cervix after 
surgery or infection can result in a smaller than normal 
cervical opening, making it difficult for the sperm to 
enter. Injury or infection can also decrease the number of 
glands in the cervix, leading to a smaller amount of cer- 
vical mucus. In other situations, the mucus produced is 
the wrong consistency (perhaps too thick) to allow sperm 
to travel through. In addition, some women produce anti- 
bodies (immune cells) that are specifically directed to 
identify sperm as foreign invaders and to kill them. 


Cervical mucus can be examined under a micro- 
scope to diagnose whether cervical factors are contribut- 
ing to infertility. The interaction of a live sperm sample 
from the male partner and a sample of cervical mucus 
from the female partner can also be examined. This pro- 
cedure is called a postcoital test. 


Treatment of cervical factors includes antibiotics in 
the case of an infection, steroids to decrease production 
of anti-sperm antibodies, and artificial insemination tech- 
niques to completely bypass the cervical mucus. 


Treatment 


Assisted reproductive techniques include in vitro 
fertilization (IVF), gamete intrafallopian transfer 
(GIFT), and zygote intrafallopian tube transfer (ZIFT). 
These are usually used after other techniques to treat 
infertility have failed. 


In vitro fertilization involves the use of a drug to induce 
the simultaneous release of many eggs from the female’s 
ovaries, which are retrieved surgically. Meanwhile, several 
semen samples are obtained from the male partner, and a 
sperm concentrate is prepared. The ova and sperm are then 
combined in a laboratory, where several of the ova may be 
fertilized. Cell division is allowed to take place up to the 
embryo stage. While this takes place, the female may be 
given drugs to ensure that her uterus is ready to receive an 
embryo. Three or four of the embryos are transferred to the 
female’s uterus, and the wait begins to see if any or all of 
them implant and result in an actual pregnancy. 


Success rates of IVF are still rather low. Most cen- 
ters report pregnancy rates between 10-20%. Since most 
IVF procedures put more than one embryo into the 
uterus, the chance for a multiple birth (twins or more) is 
greatly increased in couples undergoing IVF. 


GIFT involves retrieval of both multiple ova and 
semen, and the mechanical placement of both within the 
female partner’s fallopian tubes, where one hopes that 
fertilization will occur. ZIFT involves the same retrieval 
of ova and semen, and fertilization and growth in the lab- 
oratory up to the zygote stage, at which point the zygotes 
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are placed in the fallopian tubes. Both GIFT and ZIFT 
seem to have higher success rates than IVF. 


Prognosis 


It is very hard to obtain statistics regarding the prog- 
nosis of infertility because many different problems may 
exist within an individual or couple trying to conceive. In 
general, it is believed that of all couples who undergo a 
complete evaluation of infertility followed by treatment, 
about half will ultimately have a successful pregnancy. 
Of those couples who do not choose to undergo evalua- 
tion or treatment, about 5% will go on to conceive after a 
year or more of infertility. 
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f Infertility drugs 


Definition 

Infertility drugs are medicines that help bring about 
pregnancy. 

Purpose 


Infertility is the inability of a man and woman to 
achieve pregnancy after at least a year of having regular 
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Infertility drugs 


KEY TERMS 


Endometriosis—A condition in which tissue like 
that normally found in the lining of the uterus is 
present outside the uterus. The condition often 
causes pain and bleeding. 


Fetus—A developing baby inside the womb. 


Fibroid tumor—A noncancerous tumor formed of 
fibrous tissue. 


Ovary—A reproductive organ in females that pro- 
duces eggs and hormones. 


sexual intercourse without any type of birth control. 
There are many possible reasons for infertility, and find- 
ing the most effective treatment for a couple may involve 
many tests to find the problem. For pregnancy to occur, 
the woman’s reproductive system must release eggs reg- 
ularly—a process called ovulation. The man must pro- 
duce healthy sperm that are able to reach and unite with 
an egg. And once an egg is fertilized, it must travel to the 
woman’s uterus (womb), become implanted and remain 
there to be nourished. 


If a couple is infertile because the woman is not ovu- 
lating, infertility drugs may be prescribed to stimulate 
ovulation. The first step usually is to try a drug such as 
clomiphene. If that doesn’t work, human chorionic 
gonadotropin (HCG) may be tried, usually in combina- 
tion with other infertility drugs. 


Clomiphene and HCG may also be used to treat 
other conditions in both males and females. 


Description 


Clomiphene (Clomid, Serophene) comes in tablet 
form and is available only with a physician’s prescrip- 
tion. Human chorionic gonadotropin is given as an injec- 
tion, only under a physician’s supervision. 


Clomiphene citrate is used to increase the natural 
production of the hormones that stimulate ovulation in 
otherwise healthy women. When clomiphene is adminis- 
tered, the body produces higher levels of luteinizing hor- 
mone (LH), follicle stimulating hormone (FSH), and 
gonadotropins. These hormones induce ovulation. 


Human chorionic gonadotropin (HCG) is sold 
under man brand names including Gonic, Pregnyl and 
Profasi. This hormone stimulates the gonads in both 
men and women. In men, HCG increases androgen pro- 
duction. In women, it increases the levels of proges- 
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terone. Human chorionic gonadotropin can help stimu- 
late ovulation in women. 


Although some people believe that HCG can help 
lose weight, there is no evidence that this hormone offers 
any benefit in weight loss programs. It should not be 
used for this purpose. 


A number of other natural and synthetic hormones 
are used to induce ovulation. Urofollotropins (Fertinex) 
is a concentrated preparation of human hormones, 
while follitropin alfa (Gonal-F) and follitropin beta 
(Follistim) are human FSH preparations of recombinant 
DNA origin. 


Menotropins (Pergonal, Humegon, Repronex) are 
given with human chorionic gonadotropin to stimulate 
ovulation in women and sperm production in men 


Recommended dosage 


The dosage may be different for different patients. 
Check with the physician who prescribed the drug or the 
pharmacist who filled the prescription for the correct 
dosage. 


Clomiphene must be taken at certain times during 
the menstrual cycle. Be sure to follow directions exactly. 


Precautions 


Seeing a physician regularly while taking infertility 
drugs is important. 


Treatment with infertility drugs increases the chance 
of multiple births. Although this may seem like a good 
thing to couples who want children very badly, multiple 
fetuses can cause problems during pregnancy and deliv- 
ery and can even threaten the babies’ survival. 


Having intercourse at the proper time in the 
woman’s menstrual cycle helps increase the chance of 
pregnancy. The physician may recommend using an ovu- 
lation prediction test kit to help determine the best times 
for intercourse. 


Some people feel dizzy or lightheaded, or less alert 
when using clomiphene. The medicine may also cause 
blurred vision and other vision changes. Anyone who 
takes clomiphene should not drive, use machines or do 
anything else that might be dangerous until they have 
found out how the drugs affect them. 


Questions remain about the safety of long-term 
treatment with clomiphene. Women should not have 
more than 6 courses of treatment with this drug and 
should ask their physicians for the most up-to-date infor- 
mation about its use. 
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Special conditions 


People who have certain medical conditions or 
who are taking certain other medicines may have prob- 
lems if they take infertility drugs. Before taking these 
drugs, be sure to let the physician know about any of 
these conditions: 


ALLERGIES. Anyone who has had unusual reactions 
to infertility drugs in the past should let his or her physi- 
cian know before taking the drugs again. The physician 
should also be told about any allergies to foods, dyes, 
preservatives, or other substances. 


PREGNANCY. Clomiphene may cause birth defects 
if taken during pregnancy. Women who think they have 
become pregnant while taking clomiphene should stop 
taking the medicine immediately and check with their 
physicians. 


OTHER MEDICAL CONDITIONS. Infertility drugs 
may make some medical conditions worse. Before using 
infertility drugs, people with any of these medical prob- 
lems should make sure their physicians are aware of their 
conditions: 


e endometriosis 

e fibroid tumors of the uterus 

* unusual vaginal bleeding 

* ovarian cyst 

e enlarged ovaries 

¢ inflamed veins caused by blood clots 
e liver disease, now or in the past 


e depression 


USE OF CERTAIN MEDICINES. Taking infertility drugs 
with certain other medicines may affect the way the drugs 
work or may increase the chance of side effects. 


Side effects 


When used in low doses for a short time, clomiphene 
and HCG rarely cause side effects. However, anyone who 
has stomach or pelvic pain or bloating while taking either 
medicine should check with a physician immediately. 
Infertility drugs may also cause less serious symptoms 
such as hot flashes, breast tenderness or swelling, heavy 
menstrual periods, bleeding between menstrual periods, 
nausea or vomiting, dizziness, lightheadedness, irritabili- 
ty, nervousness, restlessness, headache, tiredness, sleep 
problems, or depression. These problems usually go away 
as the body adjusts to the drug and do not require medical 
treatment unless they continue or they interfere with nor- 
mal activities. 
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Other side effects are possible. Anyone who has 
unusual symptoms after taking infertility drugs should 
get in touch with a physician. 


Interactions 


Infertility drugs may interact with other medicines. 
When this happens, the effects of one or both of the 
drugs may change or the risk of side effects may be 
greater. Anyone who takes infertility drugs should let the 
physician know all other medicines she is taking. 


Resources 


PERIODICALS 
Randal, Judith. “Trying to outsmart infertility.” FDA Consumer 
25 (May 1991): 22. 


Nancy Ross-Flanigan 


j Infertility therapies 


Definition 


Infertility is the inability of a man and a woman to 
conceive a child through sexual intercourse. There are 
many possible reasons for the problem, which can 
involve the man, the woman, or both partners. Various 
treatments are available that enable a woman to become 
pregnant; the correct one will depend on the specific 
cause of the infertility. 


Purpose 


Infertility treatment is aimed at enabling a woman to 
have a baby by treating the man, the woman, or both 
partners. During normal conception of a child, the man’s 
sperm will travel to the woman’s fallopian tubes, where, 
if conditions are right, it will encounter an egg that has 
been released from the ovary. The sperm will fertilize the 
egg, which will enter the uterus where it implants and 
begins to divide, forming what’s called an embryo. The 
embryo will develop during pregnancy into a baby. 


Infertility treatment attempts to correct or compen- 
sate for any abnormalities in this process that prevent the 
fertilization of an egg or development of an embryo. 


Precautions 


It’s important for a couple contemplating infertility 
treatment to examine their own ideas and feelings about 
the process and consider ethical objections before the 
woman becomes pregnant from such treatment. 
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Infertility therapies 


Description 


About 90% of women who are trying to get pregnant 
and use no birth control will do so within one year. If 
after one year of having frequent sexual intercourse with 
no contraception a couple has not conceived, they 
should seek the advice of a physician. Tests can be per- 
formed to look for possible infertility problems. 


Treating an underlying infection or illness is the first 
step in infertility treatment. The physician may also sug- 
gest improving general health, dietary changes, reducing 
stress, and counseling. 


Treatments 
Low sperm count treatments 


The most common cause of male infertility is failure 
to produce enough healthy sperm. For fertilization to 
happen, the number of sperm cells in the man’s semen 
(the fluid ejected during sexual intercourse) must be suf- 
ficient, and the sperm cells must have the right shape, 
appearance, and activity (motility). 


Defects in the sperm can be caused by an infection 
resulting from a sexually transmitted disease, a blockage 
caused by a varicose vein in the scrotum (varicocele), an 
endocrine imbalance, or problems with other male repro- 
ductive organs (such as the testicles, prostate gland, or 
seminal vesicles). 


If a low sperm count is the problem, it’s possible to 
restore fertility by: 


e treating underlying infections 


e timing sex to coincide with the time the woman is ovu- 
lating, which means that the egg is released from the 
ovary and is beginning to travel down the fallopian tube 
(the site of fertilization) 


e having sex less often to build up the number of sperm in 
the semen 


e treating any endocrine imbalance with drugs 


e having a surgical procedure to remove a varicocele 
(varicocelectomy) 


Fertility drugs 


If infertility is due to a woman’s failure to release 
eggs from the ovary (ovulate), fertility drugs can help 
bring hormone levels into balance, stimulating the 
ovaries and triggering egg production. 


Surgical repair 


In some women, infertility is due to blocked fallopi- 
an tubes. The egg is released from the ovary, but the 
sperm is prevented from reaching it because of a physical 
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obstruction in the fallopian tube. If this is the case, 
surgery may help repair the damage. Microsurgery can 
sometimes repair the damage to scarred fallopian tubes if 
it is not too severe. Not all tube damage can be repaired, 
however, and most tubal problems are more successfully 
treated with in vitro fertilization. 


Fibroid tumors in the uterus also may cause infertili- 
ty, and they can be surgically treated. Endometriosis, a 
condition in which parts of the lining of the uterus 
become imbedded in other internal organs (such as the 
ovaries or fallopian tubes) may contribute to infertility. It 
may be necessary to surgically remove the endometrial 
tissue to improve fertility. 


Artificial insemination 


Artificial insemination may be tried if sperm count is 
low, the man is impotent, or the woman’s vagina creates a 
hostile environment for the sperm. The procedure is not 
always successful. In this procedure, the semen is collect- 
ed and placed into the woman’s cervix with a small 
syringe at the time of ovulation. From the cervix, it can 
travel to the fallopian tube where fertilization takes place. 
If the partner’s sperm count is low, it can be mixed with 
donor sperm before being transferred into the uterus. 


If there is no sperm in the male partner’s semen, then 
artificial insemination can be performed using a donor’s 
sperm obtained from a sperm bank. 


Assisted reproductive technologies 


Some fertility treatments require removal of the eggs 
and/or sperm and manipulation of them in certain ways 
in a laboratory to assist fertilization. These techniques 
are called assisted reproductive technologies. 


IN VITRO FERTILIZATION (IVF). When infertility 
can’t be treated by other means or when the cause is not 
known, it’s still possible to become pregnant through in 
vitro fertilization (IVF), a costly, complex procedure that 
achieves pregnancy 20% of the time. 


In this procedure, a woman’s eggs are removed by 
withdrawing them with a special needle. Attempts are 
then made to fertilize the eggs with sperm from her part- 
ner or a donor. This fertilization takes place in a petri 
dish in a laboratory. The fertilized egg (embryo) is then 
returned to the woman’s uterus. 


Often, three to six fertilized eggs are returned at the 
same time into the uterus. Usually one or two of the 
embryos survive and grow into fetuses, but sometimes 
three or more fetuses result. 


A child born in this method is popularly known as a 
“test tube baby,” but in fact the child actually develops 
inside the mother. Only the fertilization of the egg takes 
place in the laboratory. 
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INTRACYTOPLASMIC SPERM INJECTION (ICSI). Ina 
variation of IVF called intracytoplasmic sperm injection 
(ICSD, single sperm cells are injected directly into each 
egg. This may be helpful for men with severe infertility. 


GAMETE INTERFALLOPIAN TRANSFER (GIFT). In this 
technique, sperm and eggs are placed directly into the 
woman’s fallopian tubes to encourage fertilization to 
occur naturally. This procedure is done with the help of 
laparoscopy. In laparoscopy, a small tube with a viewing 
lens at one end is inserted into the abdomen through a 
small incision. The lens allows the physician to see 
inside the patient on a video monitor. 


ZYGOTE INTRAFALLOPIAN TRANSFER (ZIFT). If infer- 
tility is caused by a low sperm count, zygote intrafallopi- 
an transfer (ZIFT) can be tried. This technique combines 
GIFT and IVF. This procedure is also called a “tubal 
embryo transfer.” 


In this technique, in vitro fertilization is first per- 
formed, so that the actual fertilization takes place and is 
confirmed in the laboratory. Two days later, instead of 
placing the embryo in the uterus, the physician performs 
laparoscopy to place the embryos in the fallopian tube, 
much like the GIFT procedure. 


A woman must have at least one functioning fallopi- 
an tube in order to participate in ZIFT. 


Preparation 


Couples who are having fertility problems may want 
to limit or avoid: 


* tobacco 

e alcohol 

e caffeine 

e stress 

e tight-fitting undershorts (men) 


¢ hot tubs, saunas and steam rooms (high temperatures 
can kill sperm) 


Risks 


Women who take fertility drugs have a higher likeli- 
hood of getting pregnant with more than one child at once. 
There are also rare but serious side effects to fertility drugs. 


Normal results 


Typically, at least half of all couples who are infer- 
tile will respond to treatment with a successful pregnan- 
cy. For those who cannot become pregnant with treat- 
ment or insemination, surrogate parenting or adopting 
may be a workable option. 
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Gamete—An egg (ovum) from the female or a 
mature sperm from the male. 


Laparoscopy—A procedure in which a viewing 
tube is inserted through the abdominal wall to 
examine a woman’s reproductive organs. 


Ovulation—The release of an egg from the ovary. 
Fertilization can occur within a day or two of ovu- 
lation. 


Zygote—A fertilized egg. 


Resources 
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Berger, Gary S., et al. The Couple’s Guide to Infertility. New 
York: Doubleday, 1994. 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
The Harvard Guide to Women’s Health. Cambridge, MA: 
Harvard University Press, 1996. 

Cunningham, F. Gary, Paul C. Macdonald, et al. Williams 
Obstetrics. 20th ed. Stamford: Appleton & Lange, 1997. 

Ryan, Kenneth J., Ross S. Berkowitz, and Robert L. Barbieri. 
Kistner’s Gynecology. 6th ed. St. Louis: Mosby, 1995. 


ORGANIZATIONS 

American Society for Reproductive Medicine. 1209 Mont- 
gomery Highway, Birmingham, AL 35216. (205) 978- 
5000. 

Resolve. 1310 Broadway, Somerville, MA 02144-1731. (617) 
623-0744. <http://www.resolve.org>. 


Carol A. Turkington 


| Influenza 


Definition 


Usually referred to as the flu or grippe, influenza is a 
highly infectious respiratory disease. The disease is 
caused by certain strains of the influenza virus. When the 
virus is inhaled, it attacks cells in the upper respiratory 
tract, causing such typical flu symptoms as fatigue, 
fever and chills, a hacking cough, and body aches. 
Influenza victims are also susceptible to potentially life- 
threatening secondary infections. Although the stomach 
or intestinal “flu” is commonly blamed for stomach 
upsets and diarrhea, the influenza virus rarely causes 
gastrointestinal symptoms. Such symptoms are most 


1833 


Influenza 


likely due to other organisms such as rotavirus, Salmo- 
nella, Shigella, or Escherichia coli. 


Description 


The flu is considerably more debilitating than the 
common cold. Influenza outbreaks occur suddenly, and 
infection spreads rapidly. The annual death toll attribut- 
able to influenza and its complications averages 20,000 
in the United States alone. In the 1918—1919 Spanish flu 
pandemic, the death toll reached a staggering 20—40 mil- 
lion worldwide. Approximately 500,000 of these fatali- 
ties occurred in America. 


Influenza outbreaks occur on a regular basis. The 
most serious outbreaks are pandemics, which affect mil- 
lions of people worldwide and last for several months. 
The 1918-1919 influenza outbreak serves as the primary 
example of an influenza pandemic. Pandemics also 
occurred in 1957 and 1968 with the Asian flu and Hong 
Kong flu, respectively. The Asian flu was responsible for 
70,000 deaths in the United States, while the Hong Kong 
flu killed 34,000. 


Epidemics are widespread regional outbreaks that 
occur every two to three years and affect 5-10% of the 
population. The Russian flu in the winter of 1977 is an 
example of an epidemic. A regional epidemic is shorter 
lived than a pandemic, lasting only several weeks. Final- 
ly, there are smaller outbreaks each winter that are con- 
fined to specific locales. 


The earliest existing descriptions of influenza were 
written nearly 2,500 years ago by the ancient Greek 
physician Hippocrates. Historically, influenza was 
ascribed to a number of different agents, including “bad 
air” and several different bacteria. It was not until 1933 
that the causative agent was identified as a virus. 


There are three types of influenza viruses, identified 
as A, B, and C. Influenza A can infect a range of species, 
including humans, pigs, horses, and birds, but only 
humans are infected by types B and C. Influenza A is 
responsible for most flu cases, while infection with types 
B and C virus are less common and cause a milder illness. 


Causes and symptoms 


Approximately one to four days after infection with 
the influenza virus, the victim is hit with an array of 
symptoms. “Hit” is an appropriate term, because symp- 
toms are sudden, harsh, and unmistakable. Typical 
influenza symptoms include the abrupt onset of a 
headache, dry cough, and chills, rapidly followed by 
overall achiness and a fever that may run as high as 104°F 
(40°C). As the fever subsides, nasal congestion and a sore 
throat become noticeable. Flu victims feel extremely 
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tired and weak and may not return to their normal energy 
levels for several days or even a couple of weeks. 


Influenza complications usually arise from bacterial 
infections of the lower respiratory tract. Signs of a sec- 
ondary respiratory infection often appear just as the vic- 
tim seems to be recovering. These signs include high 
fever, intense chills, chest pains associated with breath- 
ing, and a productive cough with thick yellowish green 
sputum. If these symptoms appear, medical treatment is 
necessary. Other secondary infections, such as sinus or 
ear infections, may also require medical intervention. 
Heart and lung problems, and other chronic diseases, can 
be aggravated by influenza, which is a particular concern 
with elderly patients. 


With children and teenagers, it is advisable to be 
alert for symptoms of Reye’s syndrome, a rare but seri- 
ous complication. Symptoms of Reye’s syndrome are 
nausea and vomiting, and more seriously, such neuro- 
logical problems as confusion or delirium. The syn- 
drome has been associated with the use of aspirin to 
relieve flu symptoms. 


Diagnosis 


Although there are specific tests to identify the flu 
virus strain from respiratory samples, doctors typically 
rely on a set of symptoms and the presence of influenza in 
the community for diagnosis. Specific tests are useful to 
determine the type of flu in the community, but they do lit- 
tle for individual treatment. Doctors may administer tests, 
such as throat cultures, to identify secondary infections. 


Treatment 


Essentially, a bout of influenza must be allowed to 
run its course. Symptoms can be relieved with bed rest 
and by keeping well hydrated. A steam vaporizer may 
make breathing easier, and pain relievers will take care 
of the aches and pain. Food may not seem very appetiz- 
ing, but an effort should be made to consume nourishing 
food. Recovery should not be pushed too rapidly. Return- 
ing to normal activities too quickly invites a possible 
relapse or complications. 


Drugs 


Since influenza is a viral infection, antibiotics are 
useless in treating it. However, antibiotics are frequently 
used to treat secondary infections. 


Over-the-counter medications are used to treat flu 
symptoms, but it is not necessary to purchase a medication 
marketed specifically for flu symptoms. Any medication 
that is designed to relieve symptoms, such as pain and 
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coughing, will provide some relief. Medications containing 
alcohol, however, should be avoided because of the dehy- 
drating effects of alcohol. The best medicine for symptoms 
is simply an analgesic, such as aspirin, acetaminophen, or 
naproxen. Without a doctor’s approval, aspirin is generally 
not recommended for people under 18 owing to its associa- 
tion with Reye’s syndrome, a rare aspirin-associated com- 
plication seen in children recovering from the flu. To be on 
the safe side, children should receive acetaminophen or 
ibuprofen to treat their symptoms. 


There are two antiviral drugs marketed for use in 
the United States. These may be useful in treating indi- 
viduals who have weakened immune systems or who are 
at risk for developing serious complications of influenza 
but may be allergic to the flu vaccine. The first is amanta- 
dine hydrochloride, which is marketed under the names 
Symmetrel (syrup), Symadine (capsule) and Amanta- 
dine-hydrochloride (capsule and syrup). The second 
antiviral is rimantadine hydrochloride, trade name 
Flumandine (tablet and syrup). These two drugs are 
chemically related and are effective only against type A 
influenza viruses. Both drugs can cause such side effects 
as nervousness, anxiety, lightheadedness, and nausea, 
with side effects more likely to occur with amantadine. 
Severe side effects include seizures, delirium, and hallu- 
cination, but are rare and are nearly always limited to 
people who have kidney problems, seizure disorders, or 
psychiatric disorders. 


Alternative treatment 


There are several alternative treatments that may 
help in fighting off the virus and recovering from the flu, 
in addition to easing flu symptoms. 


¢ Acupuncture and acupressure. Both are said to stimu- 
late natural resistance, relieve nasal congestion and 
headaches, fight fever, and calm coughs, depending on 
the acupuncture and acupressure points used. 


e Aromatherapy. Aromatherapists recommend gargling 
daily with one drop each of the essential oils of tea tree 
(Melaleuca spp.) and lemon mixed in a glass of warm 
water. If already suffering from the flu, two drops of tea 
tree oil in a hot bath may help ease the symptoms. 
Essential oils of eucalyptus (Eucalyptus globulus) or 
peppermint (Mentha piperita) added to a steam vapor- 
izer may help clear chest and nasal congestion. 


e Herbal remedies. Herbal remedies can be used stimu- 
late the immune system (echinacea), as antivirals 
(Hydrastis canadensis) goldenseal and garlic (Allium 
sativum), or directed at whatever symptoms arise as a 
result of the flu. For example, an infusion of boneset 
(Eupatroium perfoliatum) may counteract aches and 


GALE ENCYCLOPEDIA OF MEDICINE 2 


A transmission electron microscopy (TEM) image of influen- 
za viruses budding from the surface of an infected cell. 
(Photo Researchers, Inc. Reproduced by permission.) 


fever, and yarrow (Achillea millefolium) or elderflower 
tinctures may combat chills. 


e Homeopathy. To prevent flu, a homeopathic remedy 
called Oscillococcinum may be taken at the first sign of 
flu symptoms and repeated for a day or two. Other home- 
opathic remedies recommended vary according to the 
specific flu symptoms present. Gelsemium (Gelsemium 
sempervirens) is recommended to combat weakness 
accompanied by chills, a headache, and nasal congestion. 
Bryonia (Bryonia alba) may be used to treat muscle 
aches, headaches, and a dry cough. For restlessness, 
chills, hoarseness, and achy joints, poison ivy (Rhus toxi- 
codendron) is recommended. Finally, for achiness and a 
dry cough or chills, Eupatorium perfoliatum is suggested. 


Hydrotherapy. A bath to induce a fever will speed 
recovery from the flu by creating an environment in the 
body in which the flu virus cannot survive. The patient 
should take a bath as hot as he/she can tolerate and 
remain in the bath for 20-30 minutes. While in the 
bath, the patient drinks a cup of yarrow or elderflower 
tea to induce sweating. During the bath, a cold cloth is 
held on the forehead or at the nape of the neck to keep 
the temperature down in the brain. The patient is assist- 
ed when getting out of the bath (he/she may feel weak 
or dizzy) and then gets into bed and covers up with lay- 
ers of blankets to induce more sweating. 


Vitamins. For adults, 2-3 grams of vitamin C daily may 
help prevent the flu. Increasing the dose to 5-7 grams 
per day during the flu can help fight the infection. (The 
dose should be reduced if diarrhea develops.) 


Prognosis 
Following proper treatment guidelines, healthy peo- 


ple under the age of 65 usually suffer no long-term con- 
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Influenza 


KEY TERMS 


Common cold—A mild illness caused by upper 
respiratory viruses. Usual symptoms include nasal 
congestion, coughing, sneezing, throat irritation, 
and a low-grade fever. 


Epidemic—A widespread regional disease out- 
break. 


Guillain-Barré syndrome—Also called acute idio- 
pathic polyneuritis, this condition is a neurologic 
syndrome that can cause numbness in the limbs 
and muscle weakness following certain viral infec- 
tions. 


Pandemic—Worldwide outbreak of an infection, 
afflicting millions of victims. 


sequences associated with flu infection. The elderly and 
the chronically ill are at greater risk for secondary infec- 
tion and other complications, but they can also enjoy a 
complete recovery. 


Most people recover fully from an influenza infec- 
tion, but it should not be viewed complacently. Influenza 
is a Serious disease, and approximately 1 in 1,000 cases 
proves fatal. 


Prevention 


The Centers for Disease Control and Prevention rec- 
ommend that people get an influenza vaccine injection 
each year before flu season starts. In the United States, 
flu season typically runs from late December to early 
March. Vaccines should be received two to six weeks 
prior to the onset of flu season to allow the body enough 
time to establish immunity. Adults need only one dose of 
the yearly vaccine, but children under nine years of age 
who have not previously been immunized should receive 
two doses, with a month between each dose. 


Each season’s flu vaccine contains three virus strains 
that are the most likely to be encountered in the coming flu 
season. When there is a good match between the anticipat- 
ed flu strains and the strains used in the vaccine, the vac- 
cine is 70-90% effective in people under 65. Because 
immune response diminishes somewhat with age, people 
over 65 may not receive the same level of protection from 
the vaccine, but even if they do contract the flu, the vaccine 
diminishes the severity and helps prevent complications. 


The virus strains used to make the vaccine are inacti- 
vated and will not cause the flu. In the past, flu symp- 
toms were associated with vaccine preparations that were 
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not as highly purified as modern vaccines, not to the 
virus itself. In 1976, there was a slightly increased risk of 
developing Guillain-Barré syndrome, a very rare disor- 
der, associated with the swine flu vaccine. This associa- 
tion occurred only with the 1976 swine flu vaccine 
preparation and has never recurred. 


Serious side effects with modern vaccines are 
extremely unusual. Some people experience a slight sore- 
ness at the point of injection, which resolves within a day 
or two. People who have never been exposed to influenza, 
particularly children, may experience one to two days of a 
slight fever, tiredness, and muscle aches. These symptoms 
start within six to 12 hours after the vaccination. 


It should be noted that certain people should not 
receive influenza vaccine. Infants six months and 
younger have immature immune systems and will not 
benefit from the vaccine. Since the vaccines are prepared 
using hen eggs, people who have severe allergies to eggs 
or other vaccine components should not receive the 
influenza vaccine. As an alternative, they may receive a 
course of amantadine or rimantadine, which are also 
used as a protective measure against influenza. Other 
people who might receive these drugs are those that have 
been immunized after the flu season has started or who 
are immunocompromised, such as people with advanced 
HIV disease. Amantadine and rimantadine are 70-90% 
effective in preventing influenza. 


Certain groups are strongly advised to be vaccinated 
because they are at risk for influenza-related complica- 
tions: 


e all people 65 years and older 


e residents of nursing homes and chronic-care facilities, 
regardless of age 


e adults and children who have chronic heart or lung 
problems, such as asthma 


e adults and children who have such chronic metabolic 
diseases as diabetes and renal dysfunction, as well as 
severe anemia or inherited hemoglobin disorders 


e children and teenagers who are on long-term aspirin 
therapy 


* women who will be in their second or third trimester of 
pregnancy during flu season or women who are nursing 


e anyone who is immunocompromised, including HIV- 
infected persons; cancer patients; organ transplant 
recipients; and patients receiving steroids, chemother- 
apy, or radiation therapy 


e anyone in contact with the above groups, such as teach- 
ers, care givers, health care personnel, and family mem- 
bers 


e travelers to foreign countries 
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An individual need not be in one of the at-risk cate- 
gories listed above, however, to receive a flu vaccination. 
Anyone who wants to forego the discomfort and incon- 
venience of an influenza attack may receive the vaccine. 
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Infrequent menstruation see Oligomenorrhea 


i Inhalation therapies 


Definition 


Inhalation therapies are a group of respiratory, or 
breathing, treatments designed to help restore or improve 
breathing function in patients with a variety of diseases, 
conditions, or injuries. The treatments range from at- 
home oxygen therapy for patients with chronic obstruc- 
tive pulmonary disease to mechanical ventilation for 
patients with acute respiratory failure. Inhalation thera- 
pies usually include the following categories: 


* oxygen therapy 

e incentive spirometry 

* continuous positive airway pressure (CPAP) 
* oxygen chamber therapy 

e mechanical ventilation 


e newborn life support 
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Purpose 


Inhalation therapies are ordered for various stages of 
diseases that are causing progressive or sudden respirato- 
ry failure. Although physicians generally follow guide- 
lines to assign specific therapy according the type and 
stage of a disease, the ultimate decision is based on a 
number of tests indicating pulmonary function and the 
presence or absence of oxygen in body organs and tissues. 


Oxygen therapy 


Oxygen therapy is most commonly ordered to sup- 
port patients with emphysema and other chronic 
obstructive pulmonary diseases (COPD). The oxygen 
therapy is usually ordered once decreased oxygen satura- 
tion in the blood or tissues is demonstrated. Oxygen ther- 
apy may also be used in the hospital setting to help return 
a patient’s breathing and oxygen levels to normal. 


Incentive spirometry 


Spirometry is a diagnostic method for measuring 
gases and respiratory function. Incentive spirometry may 
be ordered to help patients practice and improve con- 
trolled breathing. It may be ordered after surgery to the 
abdomen, lungs, neck, or head. 


Continuous positive airway pressure (CPAP) 


Common uses of continuous positive airway pres- 
sure include sleep apnea, respiratory distress syn- 
drome in infants, and adult respiratory distress syn- 
drome. Signs of atelectasis (absence of gas from the 
lungs) or abnormalities of the lower airways may also 
indicate CPAP. 


Oxygen chamber therapy 


Oxygen chamber therapy is ordered for various 
causes that indicate immediate need for oxygen satura- 
tion in the blood. Divers with decompression illness, 
climbers at high altitude, patients suffering from severe 
carbon dioxide poisoning, and children or adults in acute 
respiratory distress may require oxygen chamber therapy. 
In recent years, physicians have also used the forced 
pressure of oxygen chambers to help heal burns and 
other wounds, since the pressure under which the oxy- 
gen is delivered can reach areas that are blocked off or 
suffering from poor circulation. 


Mechanical ventilation 


Mechanical ventilation is ordered for patients in 
acute respiratory distress, and is often used in an inten- 
sive care situation. In some cases, mechanical ventilation 
is a final attempt to continue the breathing function in a 
patient and may be considered “life-sustaining.” 
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Inhalation therapies 


Newborn life support 


Newborn babies, particularly those who were pre- 
mature, may require inhalation therapies immediately 
upon birth, since the lungs are among the last organs to 
fully develop. Some newborns suffer from serious respi- 
ratory problems or birth complications, such as respirato- 
ry distress syndrome, neonatal wet lung syndrome, apnea 
of prematurity or persistent fetal circulation, which may 
require inhalation therapies. 


Precautions 


There are numerous indications for not prescribing 
various inhalation therapies. 


Oxygen therapy 


Patients and family members who smoke should not 
have oxygen prescribed or should avoid smoking in the 
area to prevent combustion. Sedatives should be avoided 
for patients on oxygen therapy. 


Incentive spirometry 


Patients who are unable or unwilling to properly and 
consistently practice incentive spirometry as prescribed 
should not receive this form of treatment. 


Continuous positive airway pressure (CPAP) 


Patients unable or unwilling to comply with the 
physician’s instructions for use of CPAP are not likely to 
have it prescribed. Extremely obese patients may have 
less success with this form of therapy for the treatment of 
sleep apnea. 


Oxygen chamber therapy 


Complications may arise from this form of treatment 
and during transport to or from the oxygen chamber. 
Therefore, some patients may not receive enough benefit 
to outweigh possible complications. All patients, particu- 
larly children, must be carefully monitored. 


Mechanical ventilation 


Use of mechanical ventilation will be carefully 
weighed against benefit and possible risks. Some patients 
will require sedation to prevent fighting off the ventila- 
tor, which can increase the risk of complications. 


Newborn life support 


Not all infants with breathing problems will require 
measures as severe as mechanical ventilation. The physi- 
cian will make the determination based on weight and 
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condition of the infant. Newborns with patent ductus 
arteriosis, a handicap affecting the pulmonary artery, are 
more likely to suffer pulmonary hemorrhage from 
mechanical ventilation. 


Description 
Oxygen therapy 


Once a patient shows hypoxemia, or decreased oxy- 
gen in arterial blood, supplemental oxygen may be 
ordered. The main purpose of the oxygen is to prevent 
damage to vital organs resulting from inadequate oxygen 
supply. The lowest possible saturation will be given to 
keep the patient’s measurements at a minimum accept- 
able level. The oxygen is administered through a mask or 
nasal tube, or sometimes directly into the trachea. The 
amount of oxygen prescribed is measured in liters of 
flow per minute. Patients with chronic hypoxemia, most 
likely in late stages of COPD, will often receive long- 
term oxygen therapy. 


Most patients will receive their long-term oxygen 
therapy through home oxygen use. A physician must pre- 
scribe home oxygen and levels will be monitored to 
ensure that the correct amount of oxygen is administered. 
Some patients will receive oxygen therapy only at night 
or when exercising. 


The choice of type of home oxygen systems will 
vary depending on availability, cost considerations, and 
the mobility of the patient. Those patients who are ambu- 
latory, especially those who work, will need a system 
with a small portable tank. Depending on the system 
chosen, frequent deliveries of oxygen and filling of 
portable tanks will be necessary. 


In the case of respiratory distress in newborns or 
adults, oxygen therapy may be attempted before mechan- 
ical ventilation since it is a noninvasive and less expen- 
sive choice. Oxygen has been found effective in treating 
patients with such other diseases as cystic fibrosis, 
chronic congestive heart failure, or other lung diseases. 


Incentive spirometry 


Incentive spirometry is also referred to as sustained 
maximal inspiration. It is designed to mimic natural sighs 
and yawns. A device provides positive feedback when a 
patient inhales at a predetermined rate and sustains the 
breath for a specific period of time. This helps teach the 
patient to take long, slow, and deep breaths. A spirometer, 
or equipment that measures pulmonary function, is provid- 
ed to the patient and a respiratory therapist will work with 
the patient; to demonstrate and explain the technique. Once 
patients show mastery of the technique, they are instructed 
to practice the exercises frequently on their own. 
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Continuous positive airway pressure (CPAP) 


Patients with sleep apnea will receive continuous 
positive airway pressure to prevent upper airway col- 
lapse. It is usually administered through a tight-fitting 
mask as humidified oxygen. The pressure of flow is con- 
stant during both exhaling and inhaling and the level of 
pressure is determined based on each individual. Most 
patients undergoing CPAP in a hospital setting will 
receive continuous monitoring of some vital signs and 
periodic sampling of blood gas values. 


Oxygen chamber therapy 


Also known as hyperbaric oxygen chamber or hyper- 
baric oxygen therapy (HBO), this treatment delivers pure 
oxygen under pressure equal to that of two to three times 
normal atmospheric pressure. For years, this treatment has 
been especially effective on scuba divers who suffer from 
the “bends,” or decompression illness. The patient enters 
the chamber, a plastic cylinder-shaped structure that is 
normally transparent. In most cases, just one patient will 
enter by being rolled into the chamber on a type of stretch- 
er. Once inside, the oxygen will be delivered under forced 
pressure and the patient is free to read, nap, or listen to the 
radio. The therapy usually lasts one hour, although it can 
take up to five hours in serious decompression cases. 
Before exiting the chamber, the pressure will eventually be 
lowered to normal atmospheric level. 


Mechanical ventilation 


In general, mechanical ventilation replaces or sup- 
ports the normal ventilatory lung function of a patient. 
Although normally delivered in a hospital, often to treat 
serious illness, mechanical ventilation may be performed 
at home under the order and supervision of a physician 
and home health agency. The patient will usually be intu- 
bated and the ventilator machine “takes over” the breath- 
ing function. 


There are several modes and methods of mechanical 
ventilation, each offering different advantages and disad- 
vantages. In assist/control ventilation, the oldest mode of 
ventilation, the physician predetermines settings and the 
ventilator delivers a breath each time the patient makes an 
effort to inhale. In synchronized intermittent mandatory 
ventilation, the machine senses a patient’s effort to inhale 
and delivers the preset amount. The amount cannot be 
increased by the patient’s effort. Pressure-control ventila- 
tion involves the physician’s selection of a peak pressure; 
this method is most useful for patients suffering from 
obstructive airways disease. In cases of severe hypoventi- 
lation, an endotracheal tube must be inserted. If a patient 
will be on mechanical ventilation for more than two 
weeks, a tracheostomy, or surgical incision, will be per- 
formed for placement of the breathing tubes. 
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There are other modes of ventilation that may be used, 
including high-frequency ventilation, a newer technique 
that delivers 100 to 200 breaths per minute to the patient. 
The breaths are delivered through a humidified, high-pres- 
sure gas jet. High-frequency ventilation may be ordered 
when a patient does not respond to conventional mechani- 
cal ventilation or for certain conditions and circumstances. 


Newborn life support 


Premature infants, especially those born before the 
28th week of gestation, have underdeveloped breathing 
muscles and immature structures within the lungs. These 
infants will require breathing support, often in the form of 
mechanical ventilation. The support delivers warm, 
humidified, oxygen-enriched gases either by oxygen hood 
or through mechanical ventilation. In serious cases, the 
infant may require mechanical ventilation with CPAP or 
positive-end expiratory pressure (PEEP) through a tightly 
fitting face mask or even by endotracheal intubation. 


Need for continued resuscitation for newborns 
depends not only on gestational age, but on signs indicat- 
ing ineffective breathing—including color, heart rate, and 
respiratory effort. CPAP will be delivered through nasal 
or endotracheal tubes with a continuous-flow ventilator 
specifically designed for infants. An alarm system alerts 
the neonatal staff to problems and monitoring of breath- 
ing and other vital functions will accompany the therapy. 
As respiratory distress syndrome begins to resolve, usual- 
ly in four or five days, the type of support will be reduced 
accordingly and the infant may be weaned from the venti- 
lator and moved to only CPAP or an oxygen hood. 


Preparation 


Preparation for any of these treatments is normally 
not necessary; and in fact, these therapies may be admin- 
istered as a result of an emergency situation. Some of the 
methods, particularly incentive spirometry, or at-home 
oxygen or ventilation, will require education and cooper- 
ation with a home health agency or respiratory therapist. 
Pretreatment testing of various indicators of respiratory 
function and oxygen saturation will be performed to 
determine exact needs of individual patients. 


Aftercare 


Pulmonary function tests and other tests will be per- 
formed to verify that treatments have been successful or 
to monitor and adjust treatments. Mechanical ventilation 
will require weaning from the equipment and may also 
require care for the area surrounding the intubation. 


Risks 


Inhalation therapies may carry risks, complications 
or side effects including: 
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Inhalation therapies 


KEY TERMS 


Aspiration—Accidental suction of fluids or vomit 
into the respiratory system. 


Cannula—A tube inserted into a cavity to serve as 
a channel for the transport of fluid. 


Endotracheal—Placed within the trachea. 


Hypoventilation—Reduced ventilation in the 
lungs’ air sacs resulting in above normal carbon 
dioxide pressure. 


Hypoxemia—A condition in which there is defi- 
cient oxygen supply in the blood. 


Hypoxia—Low levels of oxygen in blood, tissue, 
or air. 


Intubation—Placement of a tube into a hollow 
organ (such as the trachea). 


Pneumothorax—Presence of gas or air in the hol- 
low space around the lungs. 


Trachea—The windpipe, or main by which air 
passes to and from the lungs. 


Oxygen therapy 


At-home oxygen therapy carries risk if care is not 
taken to follow instructions when handling the oxygen. 
Patients are cautioned not to smoke near the oxygen sup- 
ply and to keep the supply away from other sources that 
may cause electrical spark, flames, or intense heat. 
Patients on home oxygen therapy should avoid use of 
sedatives. 


Incentive spirometry 


The major risk associated with incentive spirometry 
relates to improper use. Patients must be carefully 
instructed in the technique and monitored periodically 
for compliance and improvement. Barotrauma, injury to 
the middle ear or sinuses caused by imbalance between 
the affected cavity and the outside, or ambient pressure, 
can result from incentive spirometry. A patient may also 
suffer discomfort or fatigue. 


Continuous positive airway pressure (CPAP) 


The effectiveness of CPAP may be limited if patients 
do not cooperate. Possible side effects of CPAP include 
skin abrasions from the mask, leakage from the tube or 
mask, nasal congestion, nasal or oral dryness, or discom- 
fort from the pressure of delivery. 
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Oxygen chamber therapy 


Hyperbaric oxygen therapy is painless. The only risk 
would be associated with improper administration of the 
pressure levels, which should not occur, since respiratory 
staff and the supervising physician should be thoroughly 
trained in performance of this therapy. The drawback to 
hyperbaric oxygen treatment is the limited availability of 
chambers. Many cities do not have readily available 
chambers. 


Mechanical ventilation 


The biggest risk of mechanical ventilation is some- 
times considered to be a patient’s dependence on the 
machine and the difficulty of weaning the patient. The 
physician will carefully select and monitor the mode of 
ventilation, the machine’s settings, and the patient’s 
progress to prevent this complication. A patient may 
therefore be left on a ventilator after sufficient progress is 
made to gradually wean breathing dependence. 


Intubation and mechanical ventilation are frighten- 
ing and uncomfortable for many patients and they may 
fight the ventilator. If this occurs, the physician may 
order a sedative to ensure cooperation and effectiveness 
of the therapy. Intubation often results in irritation to the 
trachea and larynx. Tracheostomy is associated with risk 
of bleeding, pneumothorax, local infection, and 
increased incidence of aspiration. 


Newborn life support 


Infants are continuously monitored to determine 
even small changes in breathing function. Mechanical 
ventilation can result in increases in respiratory distress 
or other complications. It is possible for the ventilator to 
be accidentally disconnected and staff is trained to watch 
for signs or alarms indicating disconnection. Mechanical 
ventilation increases risk of infection in premature 
babies. Complications of PEEP or CPAP may include 
pneumothorax or decreased cardiac output. 


Normal results 
Oxygen therapy 


In the case of COPD, oxygen therapy does not treat 
the disease but can prolong life, quality of life, and onset 
of more serious symptoms. Effective oxygen therapy for 
any patient should lead to improved or sustained levels of 
oxygen in arterial blood. 


Incentive spirometry 


With proper use of incentive spirometry, the physi- 
cian should observe improved pulse rate, decreased res- 
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piratory rate, improved respiratory muscle performance, 
and other indicators of improved function. Lung function 
following lung resection should show marked improve- 
ment following incentive spirometry. 


Continuous positive airway pressure 


Successful CPAP will result in reduction in apnea 
for those suffering from sleep apnea. A study completed 
in 1998 demonstrated that CPAP was effective in the 
majority of patients with sleep apnea, with the exception 
of significantly obese patients with blood gas values that 
were worse during waking hours at rest and at exercise. 
Hospitalized patients on CPAP therapy should show 
improvement in blood gas and other pulmonary measure- 
ments as expected by the treating physician. 


Oxygen chamber therapy 


Divers undergoing emergency treatment in a hyper- 
baric chamber should show immediate improvement in 
oxygen levels throughout the body, regardless of blood 
flow restrictions, after one or two treatments. Those 
patients receiving oxygen chamber therapy for difficult 
wounds may continue to receive treatments daily for sev- 
eral weeks before satisfactory results are reached. 
Patients with carbon dioxide poisoning should show 
improvement in or recovery of neurologic function. 
Results of hyperbaric chamber therapy depend largely on 
how quickly the patient was brought to the chamber, as 
well as the severity of the initial condition. 


Mechanical ventilation 


Successful mechanical ventilation will result in 
gradual decrease in dependence on the ventilator and 
weaning from the machine. Reduction of therapy to 
another form, such as CPAP or oxygen therapy, indicates 
that ventilation has worked as expected. In the case of 
COPD, exacerbation may be successfully treated with 
mechanical ventilation and the patient may return to 
home oxygen therapy. Pediatric patients will demonstrate 
normal growth and development as a normal result of 
long-term mechanical ventilation at home. Some 
patients, particularly those in a hospital intensive care 
unit, will not be able to breathe again without the ventila- 
tor; and families and physicians will face tough choices 
about continued life support. 


Newborn life support 


Neonates will be constantly monitored to measure 
lung function. Those measurements will help caregivers 
determine if and when mechanical ventilation can be 
reduced and CPAP or oxygen mask begun. CPAP is con- 
sidered successful when the infant’s respiratory rate is 
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reduced by 30-40%, a chest radiograph shows improved 
lung volume and appearance, stabilization of oxygen lev- 
els is documented and caregivers observe improvement 
in the infant’s comfort. Evidence that there is no infec- 
tion from ventilation is also considered normal. In some 
cases, inhalation therapy, including mechanical ventila- 
tion, will not work and the infant’s parents and physi- 
cians will face tough decisions about invasive procedures 
with associated high risks or cessation of life support. 


Resources 


ORGANIZATIONS 

American Association for Respiratory Care. 11030 Ables Lane, 
Dallas, TX 75229. (972) 243-2272., Fax (972) 484-2720. 

American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 


OTHER 
Hyperbaric Research and Treatment Center Page. <http:// 
www.hyperbaricrx.com>. 


Teresa Norris, RN 


Inner ear infection see Labyrinthitis 


f Insecticide poisoning 


Definition 


Insecticide poisoning is exposure to a group of chem- 
icals designed to eradicate insects that cause affected per- 
sons to develop clinical signs that can progress to death. 


Description 


Insecticides belong to a group of chemicals called 
organophosphates, used to protect against insects. Their 
use is popular since they are effective and do not remain 
in the environment, disintegrating within a few days. 
Organophosphates act to inhibit an enzyme in humans 
called acetyl cholinesterase. This enzyme functions to 
degrade a chemical called acetylcholine, which excites 
nerve cells. The resultant effect of organophosphates 
would be an increase in acetylcholine, thus causing ini- 
tial excitation of nerve cells. 


Poisoning can occur with a broad range of symp- 
toms affecting the functioning of nerves and initial 
symptoms similar to the flu, such as vomiting, abdominal 
pain, dizziness, and headache. Common names for 
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Insecticide poisoning 


insecticides include dichlorvos, chlorpyrifos, diazinon, 
fenthion, malathion, parathion, and carbamate. A special 
type of insecticide called paraquat is very lethal and 
responsible for approximately 1,000 deaths per year just 
in Japan. Paraquat poisoning releases oxygen free radi- 
cals that destroy lung and kidney tissues. When poison- 
ing is suspected, a comprehensive management and 
assessment plan should be performed. This initial assess- 
ment should include: 


e description of toxins: names of chemical(s) 


e magnitude of exposure: determination of amount of 
exposure 


* progression of symptoms: determining the progression 
of symptoms can provide information concerning life 
support and overall outcome 


e time of exposure: knowing the time of exposure is vital 
since symptoms may be delayed, and it may assist to 
develop a management plan 


e medical history: underlying diseases and therapeutic 
mediations may worsen toxic manifestations 


Causes and symptoms 


Exposure to insecticides can occur by ingestion, 
inhalation, or exposure to skin or eyes. The chemicals are 
absorbed through the skin, lungs, and gastrointestinal 
tract and then widely distributed in tissues. Symptoms 
cover a broad spectrum and affect several organ systems: 


* gastrointestinal: nausea, vomiting, cramps, excess sali- 
vation, and loss of bowel control 


e lungs: increases in bronchial mucous secretions, cough- 
ing, wheezing, difficulty breathing, and water collec- 
tion in the lungs (this can progress to breathing cessa- 
tion) 


e skin: sweating 


e eyes: blurred vision, smaller sized pupil, and increased 
tearing 


e heart: slowed heart rate, block of the electrical conduc- 
tion responsible for heartbeat, and lowered blood pres- 
sure 


e urinary system: urinary frequency and lack of control 


e central nervous system: convulsions, confusion, paral- 
ysis, and coma 


Diagnosis 


The confirmatory diagnosis for insecticide poison- 
ing is a measurement of blood acetyl cholinesterase less 
than 50% of normal. The chemicals can also be detected 
by specific urine testing. Signs and symptoms in addition 
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KEY TERMS 


Acetylcholine— A chemical called a neurotrans- 
mitter that functions to excite nerve cells. 


Acetylcholinesterase— An enzyme that breaks 
down acetylcholine. 


Central nervous system— Consists of the brain and 
spinal cord and integrates and processes informa- 
tion. 


Enzyme— A protein that speeds up a chemical 
reaction, but is not consumed during the process. 


Oxygen free radicals— Reactive molecules con- 
taining oxygen that can cause cell damage. 


to a comprehensive poisoning assessment are essential 
for diagnosis. Carbamate insecticide poisoning exhibits 
symptoms similar to organophosphate poisoning but 
without central nervous system signs. 


Treatment 


Decontaminate exposed clothing and wash with soap 
and water immediately. Emergency measures may focus 
on ventilator support and heart monitoring. If inhalation is 
suspected, the patient should be removed from the site of 
exposure. If the eyes were the entry site, they should be 
flushed with large amounts of water. If the chemicals 
were ingested, the stomach may be washed out and acti- 
vated charcoal may be administered. Atropine or glycopy- 
rrolate (Robinul) is the drug of choice for carbamate 
insecticide poisoning. It reverses many symptoms, but is 
only partially effective for such central nervous symptom 
effects as coma and convulsions. A medication called 
pralidoxime is also commonly indicated to reactivate 
acetylcholinesterase and to reverse typical symptoms due 
to organophosphate poisoning. Additionally, the patient is 
monitored for heart, lung, liver functioning, specific 
blood tests, and oxygen levels in blood. 


Prognosis 


Prognosis depends on the specific chemical of expo- 
sure, magnitude and time of exposure, progression of symp- 
toms (severity), and time of onset for medical attention. 


Prevention 


Adherence to accepted guidelines for handling and 
management is the key to preventing insecticide poi- 
soning. These may include masks, gowns, gloves, gog- 
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gles, respiratory breathing machines, or hazardous 
material suits. 


Resources 


BOOKS 

Behrman, Richard E., et al, eds. Nelson Textbook. 16th ed. 
Philadelphia: W. B. Saunders Company, 2000. 

Goldman, Lee, et al. Cecil s Textbook of Medicine. 21st ed. 
Philadelphia: W. B. Saunders Company, 2000. 

Rakel, Robert E., et al. Conn’s Current Therapy. 53rd ed. 
Philadelphia: W. B. Saunders Company, 2001. 


PERIODICALS 

Blain, P. G. “Effects of Insecticides.” Lancet 357 (5 May 
2001). 

Senanayake, N. “Organophosphorus Insecticide Poisoning.” 
Ceylon Medical Journal 43 (March 1998). 


OTHER 

Material Safety Data Sheets. <http://oshweb.me.tut.fi>. 

National Toxicology Program. <http://ntp-server.niehs. 
nih.gov/main_Pages/NTP_ALL_STDY_PG.html>. 


Laith Farid Gulli, M.D. 


i Insomnia 


Definition 


Insomnia is the inability to obtain an adequate 
amount or quality of sleep. The difficulty can be in 
falling asleep, remaining asleep, or both. People with 
insomnia do not feel refreshed when they wake up. 
Insomnia is a common symptom affecting millions of 
people that may be caused by many conditions, diseases, 
or circumstances. 


Description 


Sleep is essential for mental and physical restora- 
tion. It is a cycle with two separate states: rapid eye 
movement (REM), the stage in which most dreaming 
occurs; and non-REM (NREM). Four stages of sleep take 
place during NREM: stage I, when the person passes 
from relaxed wakefulness; stage II, an early stage of light 
sleep; stages III and IV, which are increasing degrees of 
deep sleep. Most stage IV sleep (also called delta sleep), 
occurs in the first several hours of sleep. A period of 
REM sleep normally follows a period of NREM sleep. 


Insomnia is more common in women and older 
adults. People who are divorced, widowed, or separated 
are more likely to have the problem than those who are 
married, and it is more frequently reported by those of 
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lower socioeconomic status. Short-term, or transient, 
insomnia is a common occurrence and usually lasts only a 
few days. Long-term, or chronic, insomnia lasts more than 
three weeks and increases the risk for injuries in the home, 
at the workplace, and while driving because of daytime 
sleepiness and decreased concentration. Chronic insomnia 
can also lead to mood disorders like depression. 


Causes and symptoms 


Transient insomnia is often caused by a temporary sit- 
uation in a person’s life, such as an argument with a loved 
one, a brief medical illness, or jet lag. When the situation 
is resolved or the precipitating factor disappears, the con- 
dition goes away, usually without medical treatment. 


Chronic insomnia usually has different causes, and 
there may be more than one. These include: 


e a medical condition or its treatment, including sleep 
apnea 


e use of substances such as caffeine, alcohol, and nico- 
tine 

e psychiatric conditions such as mood or anxiety disor- 
ders 


e stress, such as sadness caused by the loss of a loved 
one or a job 


e disturbed sleep cycles caused by a change in work shift 
e sleep-disordered breathing, such as snoring 


e periodic jerky leg movements (nocturnal myoclonus), 
which happen just as the individual is falling asleep 


* repeated nightmares or panic attacks during sleep 


Another cause is excessive worrying about whether 
or not a person will be able to go to sleep, which creates 
so much anxiety that the individual’s bedtime rituals and 
behavior actually trigger insomnia. The more one wor- 
ries about falling asleep, the harder it becomes. This is 
called psychophysiological insomnia. 


Symptoms of insomnia 


People who have insomnia do not start the day 
refreshed from a good night’s sleep. They are tired. They 
may have difficulty falling asleep, and commonly lie in 
bed tossing and turning for hours. Or the individual may 
go to sleep without a problem but wakes in the early 
hours of the morning and is either unable to go back to 
sleep, or drifts into a restless unsatisfying sleep. This is a 
common symptom in the elderly and in those suffering 
from depression. Sometimes sleep patterns are reversed, 
and the individual has difficulty staying awake during the 
day and takes frequent naps. The sleep at night is fitful 
and frequently interrupted. 
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Insomnia 


KEY TERMS 


Biofeedback—A training technique that enables 
an individual to gain some element of control over 
involuntary body functions. 


Mood disorder—A group of mental disorders 
involving a disturbance of mood, along with either 
a full or partial excessively happy (manic) or 
extremely sad (depressive) syndrome not caused 
by any other physical or mental disorder. Mood 
refers to a prolonged emotion. 


Sleep apnea—A condition in which a person stops 
breathing while asleep. These periods can last up 
to a minute or more, and can occur many times 
each hour. In order to start breathing again, the 
person must become semi-awake. The episodes 
are not remembered, but the following day the 
client feels tired and sleepy. If severe, sleep apnea 
can cause other medical problems. 


Sleep disorder—Any condition that interferes with 
sleep. At least 84 have been identified, according 
to the American Sleep Disorders Association. 


Diagnosis 


The diagnosis of insomnia is made by a physician 
based on the patient’s reported signs and symptoms. It 
can be useful for the patient to keep a daily record for 
two weeks of sleep patterns, food intake, use of alcohol, 
medications, exercise, and any other information recom- 
mended by the physician. If the patient has a bed partner, 
information can be obtained about whether the patient 
snores or is restless during sleep. This, together with a 
medical history and physical examination, can help 
confirm the doctor’s assessment. 


A wide variety of health care professionals can rec- 
ognize and treat insomnia, but when a patient with 
chronic insomnia does not respond to treatment, or the 
condition is not adequately explained by the patient’s 
physical, emotional, or mental circumstances, then more 
extensive testing by a specialist in sleep disorders may 
be warranted. 


Treatment 


Treatment of insomnia includes alleviating any 
physical and emotional problems that are contributing to 
the condition, and exploring changes in lifestyle that will 
improve the situation. 
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Changes in behavior 


Patients can make changes in their daily routine that 
are simple and effective in treating their insomnia. They 
should go to bed only when sleepy and use the bedroom 
only for sleep. Other activities like reading, watching 
television, or snacking should take place somewhere 
else. If they are unable to go to sleep, they should go into 
another room and do something that is relaxing, like 
reading. Watching television should be avoided because 
it has an arousing effect. The person should return to bed 
only when they feel sleepy. Patients should set the alarm 
and get up every morning at the same time, no matter 
how much they have slept, to establish a regular sleep- 
wake pattern. Naps during the day should be avoided, but 
if absolutely necessary, then a 30-minute nap early in the 
afternoon may not interfere with sleep at night. 


Another successful technique is called sleep-restric- 
tion therapy, which restricts the amount of time spent in 
bed to the actual time spent sleeping. This approach 
allows a slight sleep debt to build up, which increases the 
individual’s ability to fall asleep and stay asleep. If a 
patient is sleeping five hours a night, the time in bed is 
limited to 5-5 1/2 hours. The time in bed is gradually 
increased in small segments, with the individual rising at 
the same time each morning; at least 85% of the time in 
bed must be spent sleeping. 


Drug therapy 


Medications given for insomnia include sedatives, 
tranquilizers, and antianxiety drugs. All require a doc- 
tor’s prescription and may become habit-forming. They 
can lose effectiveness over time and can reduce alertness 
during the day. The medications should be taken two to 
four times daily for approximately three to four weeks, 
though this will vary with the physician and patient. If 
the insomnia is related to depression, then an antidepres- 
sant medication may be helpful. Over-the-counter drugs 
such as antihistamines are not very effective in bringing 
about sleep, and can affect the quality of sleep. 


Other measures 


Relaxing before going to bed will help a person fall 
asleep faster. Learning to substitute pleasant thoughts for 
unpleasant ones (imagery training) is a technique that 
can be very helpful in reducing worry. Another effective 
measure is the use of audiotapes that combine the sounds 
of nature with soft relaxing music. These, alone or in 
combination with other relaxation techniques, can safely 
promote sleepiness. 


Changes in diet and exercise routines can also have a benefi- 
cial effect. Dietary items to be avoided include drinks that contain 
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caffeine, such as coffee, tea and colas’ chocolate (which contains 
a stimulant); and alcohol, which initially makes a person sleepy 
but a few hours later can have the opposite effect. Maintaining a 
comfortable bedroom temperature, reducing noise and eliminat- 
ing light are also helpful. Regularly scheduled morning or after- 
noon exercise can relax the body. This should be done 3-4 times a 
week and be sufficient to produce a light sweat. 


Alternative treatments 


Many alternative treatments are effective in treating both 
the symptom of insomnia and its underlying causes. Incorpo- 
rating relaxation techniques into bedtime rituals will help a 
person go to sleep faster, as well as improve the quality of 
sleep. These methods include meditation; massage; breath- 
ing exercises; and a warm bath, scented with rose, lavender 
(Lavendula officinalis), marjoram, or chamomile (Matricaria 
recutita). Eating a healthy diet rich in calcium, magnesium, 
and the B vitamins is also beneficial. A high-protein snack 
like yogurt before going to bed is recommended, or a cup of 
herb tea made with chamomile, hops (Humulus lupulus), pas- 
sionflower (Passiflora incarnata), or St. John’s-Wort (Hyper- 
icum perforatum) to encourage relaxation. Acupuncture and 
biofeedback have also proven useful. 


Prevention 


Prevention of insomnia centers around promotion of a 
healthy lifestyle. A balance of rest, recreation and exercise in 
combination with stress management, regular physical exam- 
inations, and a healthy diet can do much to reduce the risk. 


Resources 


BOOKS 

Boyd, Mary Ann, and Mary Ann Nihart. Psychiatric Nursing: 
Contemporary Practice. Philadelphia: Lippincott, 1998. 

The Burton Goldberg Group. Alternative Medicine: The Defin- 
itive Guide. Fife, WA: Future Medicine Publishing, 1995. 

Frisch, Noreen Cavan, and Lawrence E. Frisch. Psychiatric 
Mental Health Nursing. Albany, NY: Delmar, 1988. 


ORGANIZATIONS 

American Sleep Disorders Association. 1610 14th St. NW, Ste. 
300, Rochester, MN 55901. (507) 287-6006. <http:// 
www.asda.org>. 


OTHER 

“Patient Information: Insomnia and What You Can Do to Sleep 
Better.” American Family Physician 49, no. 6 (May 1, 
1994) <http://home.aafp.org/afp>. 

“What to Do When You Can’t Sleep.” The Virtual Hospital 
Page. University of Iowa. <http://www.vh.org>. 


Donald G. Barstow, RN 


Insulin see Antidiabetic drugs 
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Intelligence tests see Stanford-Binet 
intelligence scales; Wechsler intelligence 
test 


Intention tremor see Tremors 


Interferon see Antiviral drugs; Immunologic 
therapies 


Interleukin-2 see Immunologic therapies 


I Intermittent explosive disorder 


Definition 

Intermittent explosive disorder (IED) is a mental dis- 
turbance that is characterized by specific episodes of vio- 
lent and aggressive behavior that may involve harm to oth- 
ers or destruction of property. Usually, these episodes fol- 
low minor incidents and are out of proportion to the trigger. 


Description 


The Diagnostic and Statistical Manual of Mental Disor- 
ders, 4th edition (DSM-IV) decribes intermittent explosive 
disorder as one of several impulse-control disorders, includ- 
ing kleptomania (impulsive stealing), pathological gambling, 
and pyromania (setting fires). There must be several instances 
of failure to resist aggressive or violent behaviors that result in 
harm to others or destruction of property. Spurred by a minor 
incident, these acts are grossly out of proportion to the stres- 
sor. To meet the criteria for IED, these behaviors are not 
caused by another mental disorder (e.g. antisocial personality 
disorder, bipolar disorder, borderline personality disorder, 
or attention-deficit/hyperactivity disorder). These impul- 
sive acts are not caused by substance abuse or medical condi- 
tion (head trauma or Alzheimer’s disease. 


Many psychiatrists do not place intermittent explo- 
sive disorder into a separate clinical category but consid- 
er it a symptom of other psychiatric and mental disor- 
ders. Future acts of violence may escalate, despite how it 
is defined, and treatment is essential. 


IED occurs more often in men. Women do experi- 
ence it and have reported it as part of premenstrual syn- 
drome (PMS). 


Causes and symptoms 
Causes 


As with other impulse-control disorders, the cause 
of IED has not been determined. 
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Intersex states 


KEY TERMS 


Kleptomania—A mental disorder characterized by 
impulsive stealing. 


Pyromania—A mental disorder characterized by 
setting fires. 


Serotonin—A neurotransmitter or brain chemical 
that is responsible for transporting nerve impulses. 


Symptoms 


IED causes such violent behavior as physical assault, 
destruction of property, and homicide or violent suicide. 
Violent, destructive behaviors often begin in childhood 
and escalate in adult life. 


Diagnosis 

A thorough case history of behavior and medical prob- 
lems is taken. A diagnosis is made by a psychiatrist or psy- 
chologist after interviews and psychological testing. Since 
IED is a behavioral illness, no medical tests have been able 
as yet to find an organic cause. Treatment options with cer- 
tain drugs may point to a relationship with bipolar disorder 
and serotonin (a brain chemical) conditions. 


Treatment 


Treatment for IED usually involves psychotherapy of 
some type, drugs, or biofeedback. Usually, a regime of 
therapy (behavior modification, among others) and drugs is 
most common. Good success has occurred with mood stabi- 
lizers and antidepressants like selective serotonin reuptake 
inhibitors (SSRIs) and tricyclic antidepressants. Among 
these drugs are Prozac, Zoloft, Neurontin, and Dilantin. 


Prognosis 


The outlook for IED is good with proper diagnosis, 
medications, and therapy. Still, more research is needed 
to determine the mechanisms involved in this disorder. 


Prevention 


There is no know way to prevent this disorder and 
no clinical way to diagnose it until behaviors appear. 


Resources 


PERIODICALS 

McElroy, Susan L. “Recognition and Treatment of DSM-IV 
Intermittent Explosive Disorder.” Journal of Clinical Psy- 
chiatry (1999): 12-16. 
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OTHER 
“DSM-IV Axis I Diagnosis.” Psychiatrist.com. May 7, 2001. 

<http://www.psychiatrist.com/suppplenet/v60s15/02v60s1 
5.htm>. 

Padgitt, Steven T. “Treating Intermittent Explosive Disorder 
with Neurofeedback.” Behavenet.com. May 7, 2001. 
<http://www.behavenet.com/capsules/disorders/ 
explosivedis.htm>. 


Janie Franz 


Internal fetal monitoring see Electronic fetal 
monitoring 


Internuclear ophthalmoplegia see 
Ophthalmoplegia 

Interpositional reconstruction see 
Arthroplasty 


| Intersex states 


Definition 


Intersex states are conditions in which a newborn’s sex 
organs (genitals) look unusual, making it impossible to 
identify the sex of the baby from their outward appearance. 


Description 


All developing babies start out with external sex 
organs that look female. If the baby is male, the internal 
sex organs mature and begin to produce the male hormone 
testosterone. If the hormones reach the tissues correctly, 
the external genitals change into the scrotum and penis. 
Sometimes, the genetic sex (as indicated by chromo- 
somes) may not match the appearance of the external sex 
organs. About one in every 2,000 births results in a baby 
whose sex organs are ambiguous. 


Patients with intersex states can be classified as a 
true hermaphrodite, a female pseudohermaphrodite, or a 
male pseudohermaphrodite. This is determined by exam- 
ining the internal and external structures of the child. 


A true hermaphrodite is born with both ovaries and 
testicles. They also have mixed male and female external 
genitals. This condition is extremely rare. 


A female pseudohermaphrodite is a genetic female. 
However, the external sex organs have been masculinized 
and look like a penis. This may occur if the mother takes the 
hormone progesterone to prevent a miscarriage, but more 
often it is caused by an overproduction of certain hormones. 
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This infant was born with female and male genitalia. (Pho- 
tography by Mike Peres, Custom Medical Stock Photo. Repro- 
duced by permission.) 


A male pseudohermaphrodite is a genetic male. 
However, the external sex organs fail to develop normal- 
ly. Intersex males may have testes and a female-like 
vulva, or a very small penis. 


Causes and symptoms 


Any abnormality in chromosomes or sex hormones, 
or in the unborn baby’s response to the hormones, can 
lead to an intersex state in a newborn. 


Intersex states may also be caused by a condition 
called congenital adrenal hyperplasia, which occurs in 
about one out of every 5,000 newborns. This disease 
blocks the baby’s metabolism and can cause a range of 
symptoms, including abnormal genitals. 


Diagnosis 


When doctors are uncertain about a newborn’s sex, a 
specialist in infant hormonal problems is consulted as 
soon as possible. Ultrasound can locate a uterus behind 
the bladder and can determine if there is a cervix or uter- 
ine canal. Blood tests can check the levels of sex hor- 
mones in the baby’s blood, and chromosome analysis 
(called karyotyping) can determine sex. Exploratory 
surgery or a biopsy of reproductive tissue may be neces- 
sary. Only after thorough testing can a correct diagnosis 
and determination of sex be made. 


Treatment 


Treatment of intersex states is controversial. Tradi- 
tional treatment assigns sex according to test results; the 
potential for the child to identify with a sex; and the ease 
of genital surgery to make the organs look more normal. 
Treatment may then include reconstructive surgery fol- 
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KEY TERMS 


Chromosomes—Spaghetti-like structures located 
within the nucleus (or central portion) of each cell. 
Chromosomes contain the genetic information 
necessary to direct the development and function- 
ing of all cells and systems in the body. They pass 
on hereditary traits from parents to child (like eye 
color) and determine whether the child will be 
male or female. 


lowed by hormone therapy. Babies born with congenital 
adrenal hyperplasia can be treated with cortisone-type 
drugs and sometimes surgery. 


Counseling should be given to the entire family of an 
intersex newborn. Families should explore all available 
medical and surgical options. Counseling should also be 
provided to the child when he or she is old enough. 


Prognosis 


Since the mid-1950s, doctors have typically assigned 
a sex to an intersex infant based on how easy reconstruc- 
tive surgery would be. The American Academy of Pedi- 
atrics states that children with these types of genitals can 
be raised successfully as members of either sex, and rec- 
ommends surgery within the first 15 months of life. 


Some people are critical of this approach, including 
intersex adults who were operated on as children. The 
remolded genitals do not function sexually and can be 
the source of lifelong pain. They suggest that surgery be 
delayed until the patient can make informed choices 
about surgery and intervention. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
“Hermaphroditism.” In The Harvard Guide to Women’s 
Health. Cambridge, MA: Harvard University Press, 1996. 

Cunningham, F. Gary, et al. Williams Obstetrics. 20th ed. 
Stamford: Appleton & Lange, 1997. 

Johnson, Robert V., ed. Mayo Clinic Complete Book of Preg- 
nancy and Baby’s First Year. New York: William Morrow 
and Co., Inc., 1994. 

Ryan, Kenneth J., Ross S. Berkowitz, and Robert L. Barbieri. 
“Medical Genetics.” In Kistner’s Gynecology. 6th ed. St. 
Louis: Mosby, 1997. 


PERIODICALS 
Johnson, Kate. “Doctors Asked to Delay Sex-Assignment 
Surgery.” Ob-Gyn News, 1 Mar. 1997, 30. 
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Intestinal obstructions 


ORGANIZATIONS 

Ambiguous Genitalia Support Network. P.O. Box 313, 
Clements, CA 95227. (209) 727-0313. 

Intersex Society. P.O. Box 31791, San Francisco, CA 94131. 


Carol A. Turkington 


Intestinal culture see Stool culture 


Intestinal lymphangiectasia see 
Malabsorption syndrome 


i Intestinal obstructions 


Definition 


Intestinal obstruction is the partial or complete 
mechanical or nonmechanical blockage of the small or 
large intestine. 


Description 


There are two types of intestinal obstructions— 
mechanical and nonmechanical. Mechanical obstructions 
occur because the bowel is physically blocked and its 
contents cannot get past the obstruction. Mechanical 
obstructions can occur for several reasons. Sometimes the 
bowel twists on itself (volvulus) or telescopes into itself 
(intussusception). Mechanical obstruction can also result 
from hernias, impacted feces, abnormal tissue growth, the 
presence of foreign bodies in the intestines, or inflamma- 
tory bowel disease (Crohn’s disease). Nonmechanical 
obstruction, called ileus, occurs because the wavelike 
muscular contractions of the intestine (peristalsis) that 
ordinarily move food through the digestive tract stop. 


Mechanical obstruction in infants 


Infants under one year of age are most likely to have 
intestinal obstruction caused by meconium ileus, volvu- 
lus, and intussusception. Meconium ileus, which is the 
inability to pass the first fecal excretion after birth 
(meconium), is a disorder of newborns. It is an early clue 
that the infant has cystic fibrosis. In meconium ileus, the 
material that is blocking the intestine is thick and stringy, 
rather than the collection of mucus and bile that is passed 
by normal infants. The abnormal meconium must be 
removed with an enema or through surgery. 


Volvulus is the twisting of either the small or large 
bowel. The twisting may cut off the blood supply to the 
bowel, leading to tissue death (gangrene). This develop- 
ment is called a strangulating obstruction. 
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In intussusception, the bowel telescopes into itself 
like a radio antenna folding up. Intussusception is most 
common in children between the ages of three and nine 
months, although it also occurs in older children. Almost 
twice as many boys suffer intussusception as girls. It is, 
however, difficult for doctors to predict which infants 
will suffer from intestinal obstruction. 


Mechanical obstruction in adults 


Obstructions in adults are usually caused by 
tumors, trauma, volvulus, the presence of foreign bod- 
ies such as gallstones, or hernias. Volvulus occurs 
most often in elderly adults and psychiatrically dis- 
turbed patients. Intussusception in adults is usually 
associated with tumors in the bowel, whether benign or 
malignant. 


Causes and symptoms 


One of the earliest signs of mechanical intestinal 
obstruction is abdominal pain or cramps that come and 
go in waves. Infants typically pull up their legs and cry 
in pain, then stop crying suddenly. They will then 
behave normally for as long as 15—30 minutes, only to 
start crying again when the next cramp begins. The 
cramping results from the inability of the muscular con- 
tractions of the bowel to push the digested food past the 
obstruction. 


Vomiting is another symptom of intestinal obstruc- 
tion. The speed of its onset is a clue to the location of the 
obstruction. Vomiting follows shortly after the pain if 
the obstruction is in the small intestine but is delayed if 
it is in the large intestine. The vomited material may be 
fecal in character. When the patient has a mechanical 
obstruction, the doctor will first hear active, high- 
pitched gurgling and splashing bowel sounds while lis- 
tening with a stethoscope. Later these sounds decrease, 
then stop. If the blockage is complete, the patient will 
not pass any gas or feces. If the blockage is only partial, 
however, the patient may have diarrhea. Initially there 
is little or no fever. 


When the material in the bowel cannot move past the 
obstruction, the body reabsorbs large amounts of fluid 
and the abdomen becomes sore to the touch and swollen. 
The balance of certain important chemicals (electrolytes) 
in the blood is upset. Persistent vomiting can cause the 
patient to become dehydrated. Without treatment, the 
patient can suffer shock and kidney failure. 


Strangulation occurs when a loop of the intestine is cut 
off from its blood supply. Strangulation occurs in about 
25% of cases of small bowel obstruction. It is a serious 
condition that can progress to gangrene within six hours. 
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Diagnosis 
Imaging studies 


If the doctor suspects intestinal obstruction based on 
the physical examination and patient history, he or she 
will order x rays, a computed tomography scan (CT 
scan), or an ultrasound evaluation of the abdomen. In 
many cases the patient is given a barium enema. Barium 
sulfate, which is a white powder, is inserted through the 
rectum and the intestinal area is photographed. Barium 
acts as a contrast material and allows the location of the 
obstruction to be pinpointed on film. 


Laboratory tests 


The first blood test of a patient with an intestinal 
obstruction usually gives normal results, but later tests indi- 
cate electrolyte imbalances. There is no way to determine if 
an obstruction is simple or strangulated except surgery. 


Treatment 
Initial assessment 


All patients with suspected intestinal obstruction are 
hospitalized. Treatment must be rapid, because strangu- 
lating obstructions can be fatal. The first step in treat- 
ment is inserting a nasogastric tube to suction out the 
contents of the stomach and intestines. The patient is 
then given intravenous fluids to prevent dehydration and 
correct electrolyte imbalances. 


Nonsurgical approaches 


Surgery can be avoided for some patients. In some 
cases of volvulus, guiding a rectal tube into the intestines 
will straighten the twisted bowels. In infants, a barium 
enema may reverse intussusception in 50-90%. An air 
enema is sometimes used instead of a barium enema. 
This treatment successfully relieves the obstruction in 
many infants. The children are usually hospitalized for 
observation for two to three days after these procedures. 
In patients with only partial obstruction, a barium enema 
may dissolve the blockage. 


Surgical treatment 


If these efforts fail, surgery is necessary. Strangulated 
obstructions require emergency surgery. The obstructed 
area is removed and part of the bowel is cut away. If the 
obstruction is caused by tumors, polyps, or scar tissue, 
they are removed. Hernias, if present, are repaired. Antibi- 
otics are given to reduce the possibility of infection. 


Alternative treatment 


Alternative practitioners offer few suggestions for 
treatment. They focus on preventive strategies, particu- 
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KEY TERMS 


Electrolytes—Salts and minerals that ionize in 
body fluids. Electrolytes control the body’s fluid 
balance as well as performing other important 
functions. 


Gangrene—The death of soft tissue in any part of 
the body when the blood supply is obstructed. 


Ileus—Obstruction of the intestines caused by the 
absence of peristalsis. 


Intussusception—The slipping or telescoping of 
one part of the intestine into the section next to it. 


Meconium—A greenish fecal material that forms 
the first bowel movement of an infant. 


Peristalsis—The waves of muscular contraction in 
the intestines that push the food along during the 
process of digestion. 


Strangulated obstruction—An_ obstruction in 
which a loop of the intestine has its blood supply 
cut off. 


Volvulus—A twisting of the intestine that causes 
an obstruction. 


larly the use of high-fiber diets to keep the bowels 
healthy through regular elimination. 


Prognosis 
Mortality 


Untreated intestinal obstructions can be fatal. The 
bowel either strangulates or perforates, causing massive 
infection. With prompt treatment, however, most patients 
recover without complications. 


Recurrence 


As many as 80% of patients whose volvulus is treat- 
ed without surgery have recurrences. Recurrences in 
infants with intussusception are most likely to happen 
during the first 36 hours after the blockage has been 
cleared. The mortality rate for unsuccessfully treated 
infants is 1-2%. 


Prevention 


Most cases of intestinal obstruction are not pre- 
ventable. Surgery to remove tumors, polyps, or gall- 
stones helps prevent recurrences. 
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Intestinal polyps 


Resources 


BOOKS 

“Intestinal Obstruction.” In The Merck Manual of Diagnosis 
and Therapy. 16th ed. Ed. Robert Berkow. Rahway, NJ: 
Merck Research Laboratories, 1992. 


OTHER 

HealthAnswers.com. “Intestinal Obstruction.” <http://www. 
healthanswers.com/database/ami/converted/000260.htmI>. 

“Intussusception: A Case Study for Nurses.” University of New 
Brunswick Nursing Faculty Page. <http://www.unb.ca/ 
courses/nur4284/intu.htm>. 


Tish Davidson 


i Intestinal polyps 


Definition 


The word polyp refers to any overgrowth of tissue 
from the surface of mucous membranes. Intestinal 
polyps grow out of the lining of the small and large bow- 
els. Polyps come in a variety of shapes—round, droplet, 
and irregular being the most common. 


Description 


Polyps are one of many forms of tissue overproduc- 
tion that can occur in the body. Cells in many body tis- 
sues sometimes keep growing beyond their usual limits. 
Medical scientists call this process neoplasia, which 
means simply “new growth.” An individual overgrowth is 
called a neoplasm. In most cases these growths are limit- 
ed, and the result is a benign swelling or mass of cells 
called a tumor. If the new growth occurs on the surface of 
the tissue instead of inside an organ it is often called a 
polyp. Cancer is another type of neoplasm marked by 
unlimited tissue growth. The essential feature that distin- 
guishes cancer from nonmalignant neoplasms is that it 
does not stop growing. 


Intestinal polyps are a common form of neoplasm. 
All intestinal polyps arise from the inner lining of the 
intestinal wall. This layer of mucosal tissue does the 
work of digestion. About 30% of the general population 
will develop intestinal polyps at some point in life, with 
the likelihood increasing with age. Most of these polyps 
are never noticed during a person’s lifetime because they 
cause no problems. They are often discovered accidental- 
ly at autopsy. The primary importance of intestinal 
polyps is that 1% of them become cancerous. Because 
the polyps that eventually turn malignant cannot be iden- 
tified in advance, they are all suspect. 
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Location of intestinal polyps 


The chances of a polyp’s becoming cancerous depend 
to some extent on its location within the digestive tract. 


COLON. Ninety-five percent of all intestinal polyps 
develop inside the large bowel. There are several heredi- 
tary diseases that produce large numbers of intestinal 
polyps. These disorders include: 


e familial polyposis of the colon 
e Gardner’s syndrome 

e Lynch’s syndrome 

e Turcot’s syndrome 

e Peutz-Jeghers syndrome 

e juvenile polyposis 


All of these disorders are inherited in what is called an 
autosomal dominant pattern. This pattern means that the 
disorders are not sex-linked and that a child can inherit the 
disorder from either parent. In all of these hereditary disor- 
ders, the intestinal polyps appear during or after puberty. 
The first four diseases on the list have such a high rate of 
cancer of the large bowel (colon) —virtually 100% by the 
age of 40—that persons diagnosed with any of them should 
have the colon removed surgically in early adulthood. 


STOMACH. The stomach’s lining is host to polyps of 
a similar appearance, but there is no agreement as to their 
potential for becoming stomach cancer. 


SMALL INTESTINE. Polyps in the small bowel do not 
seem to have malignant potential. Instead they can pro- 
duce obstruction in either of two ways. A large polyp can 
obstruct the bowel by its sheer size. Smaller polyps can 
be picked up by the rhythmic contractions (peristalsis) of 
the intestines and pull the part of the bowel to which they 
are attached into the adjoining section. The result is a 
telescoping of one section of bowel into another, called 
intussusception. 


Causes and symptoms 


Population studies of colon cancer suggest that diet 
plays an important role in the disease, and by implication 
in the formation of colon polyps. The most consistent 
interpretation of these data is that animal fats—though 
not vegetable fats—are the single most important dietary 
factor. Lack of fiber in the diet may also contribute to 
polyp formation. Other types of polyps are too rare to 
produce enough data for evaluation. 


Most polyps cause no symptoms. Large ones eventu- 
ally cause intestinal obstruction, which produces cramp- 
ing abdominal pain with nausea and vomiting. As 
colon polyps evolve into cancers, they begin to produce 
symptoms that include bleeding and altered bowel habits. 
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KEY TERMS 


Autosomal dominance—A pattern of heredity in 
which a trait is inherited without respect to sex 
and from either parent. The hereditary diseases 
associated with intestinal polyps are all autosomal 
dominant. 


Colectomy—Surgical removal of the large bowel. 


Intussusception—The slipping of one section of 
the intestine inside an adjoining section. Intussus- 
ception can be caused by small intestinal polyps. 


Mucosal—Refers to tissues that produce mucus, 
such as the digestive, genital and urinary tracts. 


Neoplasm—A new growth of abnormal tissue. 


Peristalsis—The rhythmic contractions of muscu- 
lar tubes like the intestines that carry the contents 
along the tube. 


Sigmoid—the S-shaped curve of the large intes- 
tine where the colon joins the rectum. 


Diagnosis 

Routine screening for bowel cancer is recommended 
for everyone over the age of 40. Screening may be as 
simple as testing the stool for blood or as elaborate as 
colonoscopy. Colonoscopy is a procedure in which the 
doctor threads an instrument called a colonoscope up 
through the entire large bowel. Most polyps are in the 
lower segment of the colon, called the sigmoid colon. 
These polyps can be seen with a shorter scope called a 
sigmoidoscope. X ray imaging can also used to look for 
polyps. For x rays, the colon is first filled with barium, 
which is a white substance that shows up as a shadowed 
area on the film. The colon can also be filled with barium 
and air, which is called a double contrast study. 


Because polyps take about five years to turn into 
cancers, routine examinations are recommended every 
three years. 


Treatment 


All polyps should be removed as preventive care. 
Most of them can be taken out through a colonoscope. 
Complications like obstruction and intussusception are 
surgical emergencies. 


Prevention 


Patients with hereditary disorders associated with 
polyps must undergo total colectomy early in adult life. All 
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children of parents with these disorders should be screened 
early in adulthood, because half of them will have the same 
disease. For the bulk of the population, increased dietary 
fiber and decreased animal fat are the best preventives 
known at present. For the occasional intestinal polyp that 
arises in spite of good dietary habits, routine screening 
should prevent it from becoming cancerous. 


Resources 


BOOKS 

Levin, Bernard. “Neoplasms of the Large and Small 
Intestines.” In Cecil Textbook of Medicine, ed. J. Claude 
Bennett and Fred Plum. Philadelphia: W. B. Saunders Co., 
1996. 

Mayer, Robert J. “Gastrointestinal Tract Cancer.” In Harrison’s 
Principles of Internal Medicine, ed. Anthony S. Fauci, et 
al. New York: McGraw-Hill, 1997. 

Silverstein, Fred E. “Gastrointestinal Endoscopy.” In Harri- 
son’s Principles of Internal Medicine, ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


J. Ricker Polsdorfer, MD 
Intestinal strangulation see Intestinal 
obstructions 
Intoxication confusional state see Delirium 
Intracavity therapy see Radioactive implants 
Intracranial abscess see Brain abscess 


Intrapartum monitoring see Electronic fetal 
monitoring 


Intrauterine device see IUD 


i Intrauterine growth 


retardation 
Definition 


Intrauterine growth retardation (IUGR) occurs when 
the unborn baby is at or below the 10th weight percentile 
for his or her age (in weeks). 


Description 


There are standards or averages in weight for unborn 
babies according their age in weeks. When the baby’s 
weight is at or below the tenth percentile for his or her 
age, it is called intrauterine growth retardation or fetal 
growth restriction. These babies are smaller than they 
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Intrauterine growth retardation 


should be for their age. How much a baby weighs at birth 
depends not only on how many weeks old it is, but the 
rate at which it has grown. This growth process is com- 
plex and delicate. There are three phases associated with 
the development of the baby. During the first phase, cells 
multiply in the baby’s organs. This occurs from the begin- 
ning of development through the early part of the fourth 
month. During the second phase, cells continue to multi- 
ply and the organs grow. In the third phase (after 32 
weeks of development), growth occurs quickly and the 
baby may gain as much as 7 ounces per week. If the deli- 
cate process of development and weight gain is disturbed 
or interrupted, the baby can suffer from restricted growth. 


IUGR is usually classified as symmetrical or asym- 
metrical. In symmetrical IUGR, the baby’s head and 
body are proportionately small. In asymmetrical IUGR, 
the baby’s brain is abnormally large when compared to 
the liver. In a normal infant, the brain weighs about three 
times more than the liver. In asymmetrical IUGR, the 
brain can weigh five or six times more than the liver. 


Causes and symptoms 


Doctors think that the two types of IUGR may be 
linked to the time during development that the problem 
occurs. Symmetrical IUGR may occur when the unborn 
baby experiences a problem during early development. 
Asymmetrical IUGR may occur when the unborn baby 
experiences a problem during later development. While 
not true for all asymmetrical cases, doctors think that 
sometimes the placenta may allow the brain to get more 
oxygen and nutrition while the liver gets less. 


There are many IUGR risk factors involving the 
mother and the baby. A mother is at risk for having a 
growth restricted infant if she: 


e has had a previous baby who suffered from IUGR 

e is small in size 

e has poor weight gain and nutrition during pregnancy 
e is socially deprived 


e uses substances (like tobacco, narcotics, alcohol) that 
can cause abnormal development or birth defects 


e has a vascular disease (like preeclampsia) 

e has chronic kidney disease 

e has a low total blood volume during early pregnancy 
e is pregnant with more than one baby 


e has an antibody problem that can make successful preg- 
nancy difficult (antiphospholipid antibody syndrome) 


Additionally, an unborn baby may suffer from IUGR 
if it has: 
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* exposure to an infection, including German measles 
(rubella), cytomegalovirus, tuberculosis, syphilis, or 
toxoplasmosis 


e a birth defect (like a severe cardiovascular defect) 


e a chromosome defect, especially trisomy 18 (Edwards’ 
syndrome) 


* a primary disorder of bone or cartilage 
e a chronic lack of oxygen during development (hypoxia) 
e placenta or umbilical cord defects 


e developed outside of the uterus 


Diagnosis 


IUGR can be difficult to diagnose and in many cases 
doctors are not able to make an exact diagnosis until the 
baby is born. A mother who has had a growth-restricted 
baby is at risk of having another during a later pregnancy. 
Such mothers are closely monitored during pregnancy. 
The length in weeks of the pregnancy must be carefully 
determined so that the doctor will know if development 
and weight gain are appropriate. Checking the mother’s 
weight and abdomen measurements can help diagnose 
cases when there are no other risk factors present. Mea- 
suring the girth of the abdomen is often used as a tool for 
diagnosing IUGR. During pregnancy, the health care 
provider will use a tape measure to record the height of 
the upper portion of the uterus (the uterine fundal 
height). As the pregnancy continues and the baby grows, 
the uterus stretches upward in the direction of the moth- 
er’s head. Between 18 and 30 weeks of gestation, the 
uterine fundal height (in cm.) equals the weeks of gesta- 
tion. If the uterine fundal height is more than 2-3 cm 
below normal, then IUGR is suspected. Ultrasound is 
used to evaluate the growth of the baby. Usually, IUGR is 
diagnosed after week 32 of pregnancy. This is during the 
phase of rapid growth when the baby should be gaining 
more weight. IUGR caused by genetic factors or infec- 
tion may sometimes be detected earlier. 


Treatment 


There is no treatment that improves fetal growth, but 
IUGR babies who are at or near term have the best out- 
come if delivered promptly. If IUGR is caused by a prob- 
lem with the placenta and the baby is otherwise healthy, 
early diagnosis and treatment of the problem may reduce 
the chance of a serious outcome. 


Prognosis 
Babies who suffer from IUGR are at an increased 


risk for death, low blood sugar (hypoglycemia), low 
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body temperature (hypothermia), and abnormal devel- 
opment of the nervous system. These risks increase with 
the severity of the growth restriction. The growth that 
occurs after birth cannot be predicted with certainty 
based on the size of the baby when it is born. Infants with 
asymmetrical IUGR are more likely to catch up in 
growth after birth than are infants who suffer from pro- 
longed symmetrical IUGR. However, as of 1998, doctors 
cannot reliably predict an infant’s future progress. Each 
case is unique. Some infants who have IUGR will devel- 
op normally, while others will have complications of the 
nervous system or intellectual problems like learning 
disorders. If IUGR is related to a disease or a genetic 
defect, the future of the infant is related to the severity 
and the nature of that disorder. 


Resources 


BOOKS 
Cunningham, F. Gary, et al. Williams Obstetrics. 20th ed. 
Stamford, CT: Appleton & Lange, 1997. 


Linda Jones 


Intravenous nutrition see Nutrition through 
an intravenous line 


Intravenous pyelography see Intravenous 
urography 


i Intravenous rehydration 


Definition 


Sterile water solutions containing small amounts of 
salt or sugar, are injected into the body through a tube 
attached to a needle that is inserted into a vein. 


Purpose 


Fever, vomiting, and diarrhea can cause a person to 
become dehydrated fairly quickly. Infants and children 
are especially vulnerable to dehydration. Patients can 
become dehydrated due to an illness, surgery, or acci- 
dent. Athletes who have overexerted themselves may 
also require rehydration with IV fluids. An IV for rehy- 
dration can be used for several hours to several days, and 
is generally used if a patient cannot drink fluids. 
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KEY TERMS 


Intravenous—Into a vein; a needle is inserted into 
a vein in the back of the hand, inside the elbow, or 
some other location on the body. Fluids, nutrients, 
and drugs can be injected. 


Precautions 


Patients receiving IV therapy need to be monitored 
to ensure that the IV solutions are providing the correct 
amounts of fluids and minerals needed. People with kid- 
ney and heart disease are at increased risk for overhy- 
dration, so they must be carefully monitored when 
receiving IV therapy. 


Description 


Basic IV solutions are sterile water with small 
amounts of sodium (salt) or dextrose (sugar) supplied in 
bottles or thick plastic bags that can hang on a stand 
mounted next to the patient’s bed. Additional minerals 
like potassium and calcium, vitamins, or drugs can be 
added to the IV solution by injecting them into the bottle 
or bag with a needle. 


Preparation 


A doctor orders the IV solution and any additional 
nutrients or drugs to be added to it. The doctor also spec- 
ifies the rate at which the IV will be infused. The IV 
solutions are prepared under the supervision of a doctor, 
pharmacist, or nurse, using sanitary techniques that pre- 
vent bacterial contamination. Just like a prescription, the 
IV is clearly labeled to show its contents and the amounts 
of any additives. The skin around the area where the nee- 
dle is inserted is cleaned and disinfected. Once the nee- 
dle is in place, it will be taped to the skin to prevent it 
from dislodging. 


Aftercare 


Patients need to take fluids by mouth before an IV 
solution is discontinued. After the IV needle is removed, 
the site should be inspected for any signs of bleeding or 
infection. 


Risks 


There is a small risk of infection at the injection site. 
It is possible that the IV solution may not provide all of 
the nutrients needed, leading to a deficiency or an imbal- 
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ance. If the needle becomes dislodged, it is possible that 
the solution may flow into tissues around the injection 
site rather than into the vein. 


Resources 


BOOKS 

Josephson, Dianne. Intravenous Therapy for Nurses. Albany, 
NY: Delmar Publishers, 1998. 

“Water, Electrolyte, Mineral, and Acid-Base Metabolism.” In 
The Merck Manual. 16th ed. Rahway, NJ: Merck, 1992. 


PERIODICALS 

Castellani, J. W., et al. “Intravenous vs. Oral Rehydration: 
Effects on Subsequent Exercise-Heat Stress.” Journal of 
Applied Physiology 82 (Mar. 1997): 799-806. 


OTHER 

Martinez-Bianchi, Viviana, Michelle Rejman-Peterson, and 
Mark A. Graber. “Pediatrics: Vomiting, Diarrhea, and 
Dehydration.” Family Practice Handbook. University of 
Towa. <http://www.vh.org/Providers/ClinRef/FP 
Handbook/Chapter10/17-10.htmI>. 

Toth, Peter P. “Gastoenterology: Acute Diarrhea.” Family Prac- 
tice Handbook. University of Iowa. <http://www.vh.org/ 
Providers/ClinRef/FPHandbook/Chapter04/01-4.html>. 


Altha Roberts Edgren 


I Intravenous urography 


Definition 


Intravenous urography is a test that x rays the urinary 
system using intravenous dye for diagnostic purposes. 


Of the many ways to obtain images of the urinary 
system, the intravenous injection of a contrast agent has 
been traditionally considered the best. The kidneys 
excrete the dye into the urine. X rays can then create pic- 
tures of every structure through which the urine passes. 


The procedure has several variations and many 
names: 


* intravenous pyelography (IVP) 
e urography 


e pyelography 

e antegrade pyelography differentiates this procedure 
from “retrograde pyelography,” which injects dye into 
the lower end of the system, therefore flowing back- 
ward or “retrograde.” Retrograde pyelography is better 
able to define problems in the lower parts of the system 
and is the only way to get x rays if the kidneys are not 
working well. 
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e Nephrotomography is somewhat different in that the x 
rays are taken by a moving x ray source onto a film mov- 
ing in the opposite direction. By accurately coordinating 
the movement, all but a single plane of tissue is blurred, 
and that plane is seen without overlying shadows. 


Every method available gives good pictures of this 
system, and the question becomes one of choosing 
among many excellent alternatives. Each condition has 
special requirements, while each technique has distinc- 
tive benefits and drawbacks. 


e Nuclear scans rely on the radiation given off by certain 
atoms. Chemicals containing such atoms are injected 
into the bloodstream. They reach the kidneys, where 
images are constructed by measuring the radiation 
emitted. The radiation is no more dangerous than stan- 
dard x rays. The images require considerable training to 
interpret, but unique information is often available 
using this technology. Different chemicals can concen- 
trate the radiation in different types of tissue. This tech- 
nique may require several days for the chemical to con- 
centrate at its destination. It also requires a special 
detector to create the image. 


Ultrasound is a quick, safe, simple, and inexpensive 
way to obtain views of internal organs. Although less 
detailed than other methods, it may be sufficient. 


Retrograde pyelography is better able to define prob- 
lems in the lower parts of the system and is the only 
way to get x rays if the kidneys are not working well. 
Dye is usually injected through an instrument (cysto- 
scope) passed into the bladder through the urethra. 


Computed tomography scans (CT or CAT scanning) 
uses the same kind of radiation used in x rays, but it 
collects information by computer in such a way that 
three-dimensional images can be constructed, eliminat- 
ing interference from nearby structures. CT scanning 
requires a special apparatus. 


Magnetic resonance imaging (MRI) uses magnetic 
fields and radio frequency signals, instead of ionizing 
radiation, to create computerized images. This form of 
energy is entirely safe as long as the patient has no 
metal on board. The technique is far more versatile than 
CT scanning. MRI requires special apparatus and, 
because of the powerful magnets needed, even a special 
building all by itself. It is quite expensive. 


Purpose 


Most diseases of the kidneys, ureters, and bladder will 
yield information to this procedure, which actually has 
two phases. First, it requires a functioning kidney to filter 
the dye out of the blood into the urine. The time required 
for the dye to appear on x rays correlates accurately with 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Contrast agent—Any substance that causes shad- 
ows on x rays; also known as contrast dye or 
medium. 


Intravenous—Into a vein. 


kidney function. The second phase gives detailed anatomi- 
cal images of the urinary tract. Within the first few minutes 
the dye “lights up” the kidneys, a phase called the nephro- 
gram. Subsequent pictures follow the dye down the ureters 
and into the bladder. A final film taken after urinating 
reveals how well the bladder empties. 


IVPs are most often done to assess structural abnor- 
malities or obstruction to urine flow. If kidney function is 
at issue, more films are taken sooner to catch the earliest 
phase of the process. 


e Stones, tumors and congenital malformations account 
for many of the findings. 


e Kidney cysts and cancers can be seen. 


e Displacement of a kidney or ureter suggests a space- 
occupying lesion like a cancer pushing it out of the way. 


e Bad valves where the ureters enter the bladder will 
often show up. 


e Bladder cancers and other abnormalities are often out- 
lined by the dye in the bladder. 


e An enlarged prostate gland will show up as incom- 
plete bladder emptying and a bump at the bottom of the 
bladder. 


Precautions 


The only serious complication of an IVP is allergy 
to the iodine-containing dye that is used. Such an allergy 
is rare, but it can be dramatic and even lethal. Emergency 
measures taken immediately are usually effective. 


Description 


IVPs are usually done in the morning. In the x ray 
suite, the patient will undress and lie down. There are 
two methods of injecting the dye. An intravenous line 
can be established, through which the dye will be consis- 
tently fed through the body during the procedure. The 
other method is to give the dye all at once through a nee- 
dle that is immediately withdrawn. X rays are taken until 
the dye has reached the bladder, an interval of half an 
hour or less. The patient will be asked to empty the blad- 
der before one last x ray. 
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Preparation 


Emptying the bowel with laxatives or enemas pre- 
vents bowel shadows from obscuring the details of the 
urinary system. An empty stomach prevents the compli- 
cations of vomiting, a rare effect of the contrast agent. 
Therefore, the night before the IVP the patient will be 
asked to evacuate the bowels and to drink sparingly. 


Risks 


Allergy to the contrast agent is the only risk. Anyone 
with a possible iodine allergy or a previous reaction to x 
ray dye must be particularly careful to inform the x ray 
personnel. 


Resources 


BOOKS 

Merrill, Vinta. Atlas of Roentgenographic Positions and Stan- 
dard Radiologic Procedures. Saint Louis: The C.V. 
Mosby Co., 1975. 


J. Ricker Polsdorfer, MD 


i Intussusception 


Definition 


Intussusception is the enfolding of one segment of 
the intestine within another. It is characterized by and 
initially presents with recurring attacks of cramping 
abdominal pain that gradually become more painful. 


Description 


Intussusception occurs when part of the bowel or 
intestine is wrapped around itself, producing a mass-like 
object on the right side of the abdomen during palpation 
(a procedure used during a physical examination, when 
the examiner touches the abdomen with his/her hand, 
usually feeling for mass, pain, or discomfort). The num- 
ber of new cases of intussusception is approximately 1.5 
to four cases per 1,000 live births. The onset of abdomi- 
nal pain is usually abrupt and severe. Just as fast as the 
onset of pain appears, it disappears and the child resumes 
activity normally. This process of sudden severe abdomi- 
nal pain appearing out of the blue, then disappearing, is 
repeated with duration of painful attacks. The pain usual- 
ly increases after approximately five hours of recurrent 
cycles of severe abdominal pain followed by relaxation. 
Vomiting and diarrhea occur in about 90% of cases 
within six to 12 hours after initial onset of symptoms. 
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Intussusception 


Physical examination and palpation usually reveal a 
sausage-shaped mass of enfolded bowel in the right upper 
mid-portion of the abdomen. Within a few hours approxi- 
mately 50% of cases have bloody, mucus-filled bowel 
movements. At about this time the child is visibly very ill 
with fever, tenderness, and distended abdomen. Intussus- 
ception is the most frequent cause of intestinal obstruc- 
tion during the first two years of life and commonly 
affects children between three to 12 months of age. The 
disease is three times more common in males than in 
females. In about 85% of cases the cause is idiopathic 
(meaning that it is unknown). The remaining 15% of 
cases can be caused by a variety of such other diseases as 
tumors of the lymph nodes (lymphoma), fat tumors (lipo- 
mas), foreign bodies/objects, or from infections that 
mobilize immune cells to the area causing and an inflam- 
matory reaction and intestinal blockage. Most cases of 
intussusception do not strangulate the affected bowel 
within the first 24 hours. If the disease is not treated after 
this time, the possibility of intestinal gangrene, shock, 
and death increases. 


Causes and symptoms 


The major symptom of intussusception is that a 
healthy child suddenly and without warning experiences 
severe abdominal pain that subsides and usually results in 
continuation of such normal activities as playing. The dura- 
tion of the painful attacks increases as the hours go by. 
Usually, the child develops nausea, vomiting, and diarrhea 
soon afterwards in about 90% of all cases. The child 
becomes weak, exhausted, and develops a fever. The affect- 
ed child may also expel bloody, mucus-like bowel move- 
ments. These blood-filled bowel movements are usually 
due to impaired blood flow to the obstructed area. During 
palpation there may be a sausage-shaped mass located on 
the upper right mid portion of the abdomen. If the disease 
progresses and is undetected, the child may develop necro- 
sis (death) of cells within the affected area. Additionally, 
there may be perforation or holes in the intussusception 
bowel that can cause a life threatening infection in the peri- 
toneum (a layer of tissue that protects the organs and 
intestines within the abdominal cavity). This infection of 
the peritoneum is called peritonitis. Some patients may 
exhibit altered states of consciousness or seizures. 


Diagnosis 

A presumed diagnosis can be made by history alone. 
If the clinician suspects intussusception x-ray films 
should be performed, which may reveal a mass in the 
right upper mid abdominal region. Two classical clinical 
signs are mucus-blood filled stools and a “coiled string” 
appearance in the affected bowel as visualized during an 
x ray with a barium enema. Blood chemistry analysis is 
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not specific for intussusception. Depending on vomiting 
and blood loss through the stools, blood chemistry may 
reflect signs of dehydration and anemia. 


Treatment 


Treating intussusception by reduction (alleviating the 
source of blockage) is an emergency procedure. The bari- 
um examination is not only the diagnostic tool of choice, 
but also frequently curative. Infusion by gravity from a 
catheter placed in the rectum will tend to relieve pressure 
buildup. If this does not relieve the area, then air can be 
pumped into the colon to clear blockage. If these proce- 
dures are unsuccessful then surgery is required. Approxi- 
mately 25% of affected children require surgical interven- 
tion. Surgery in the affected bowel is advantageous since 
the actual cause can be removed, and the procedure 
decreases the possibility of recurrences. In general, with- 
out surgical correction of the affected bowel, there is a 
5-10% chance of recurrence. Recurrence usually appears 
within the first 24 to 48 hours after barium procedure. 


Prognosis 


The outcome of intussusception depends on the 
duration of symptoms before treatment initiation. Most 
infants will recover if treatment is initiated within the 
first 24 hours. Untreated intussusception is almost 
always fatal. Overall even with treatment, approximately 
1-2% of affected children will die. 


Prevention 


Prevention of death can be accomplished with 
immediate medical care, within the first 24 hours. Once 
intussusception is suspected, emergency measures 
should be initiated. Untreated intussusception is almost 
always fatal. There is an increased chance of death if the 
disorder is not treated within 48 hours. 


Resources 


BOOKS 

Behrman, Richard E., et al, eds. Nelson Textbook of Pediatrics. 
16th ed. Philadelphia: W. B. Saunders Company, 2000. 

Feldman, Mark, et al, eds. Sleisenger & Fordtran’s Gastroin- 
testinal and Liver Disease. 6th ed. Philadelphia: W. B. 
Saunders Company, 1998. 

Rosen, Peter. Emergency Medicine: Concepts and Clinical 
Practice. 4th ed. St. Louis: Mosby- Year Book, Inc., 1998. 

Townsend, Courtney M., et al. Sabiston Textbook of Surgery. 
16th ed. Philadelphia: W. B. Saunders Company, 2001. 


PERIODICALS 

Trish, M., R. Pearl, M. Caty, P. Glick. “The Approach to Com- 
mon Abdominal Diagnosis in Infants and Children.” Pedi- 
atric Clinics of North America 45 (Aug. 1998). 
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KEY TERMS 


Barium— A chemical used in certain radiological 
studies to enhance visualization of anatomical 
structures. 


Obstruction— A blockage that prevents move- 
ment. 


OTHER 
University of Maryland. 2001. <http://www.umm.edu>. 


Laith Farid Gulli, M.D. 


Intussusception see Intestinal obstructions 
lodine see Antiseptics 


lodine uptake test see Thyroid nuclear 
medicine scan 


i Ipecac 


Definition 
Ipecac is a medicine commonly used to induce vom- 


iting in cases of accidental poisoning. It is also a homeo- 
pathic remedy. 


Purpose 
Treatment of poisoning 


Standard medical practice uses ipecac to cause vom- 
iting in cases of poisoning in order to remove the toxic 
substance from the stomach before absorption occurs. It 
can be used on animals as well as humans. Ipecac is safer 
and more effective than many other methods for inducing 
vomiting, such as sticking a finger down a child’s throat 
or using salt water. There are times, however, when 
ipecac should not be used because it can make certain 
kinds of poisoning worse. Syrup of ipecac should not be 
used if the poison is one of the following. 


e strychnine 
e alkalis (lye) 
* strong acids 
e kerosene 


e fuel oil 
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e gasoline 

e coal oil 

e paint thinner 
e cleaning fluid 


Poisoning is a potentially serious condition. It is best 
to contact a local poison control center, local hospital 
emergency room, or the family doctor for instructions 
before using syrup of ipecac. 


Ipecac’s reputation for inducing vomiting has 
encouraged some bulimics to take it on a regular basis in 
order to purge the contents of the stomach after an eating 
binge. This misuse of ipecac is extremely dangerous; it 
can cause heart problems, tears in the esophagus or stom- 
ach lining, vomiting blood, seizures, or even death. 


Homeopathy 


The homeopathic remedy made from ipecac is 
called Ipecacuanha. Homeopathic preparations are given 
for a reason completely opposite from that of standard 
allopathic treatment. In homeopathy, ipecac is given to 
stop vomiting rather than to induce it. According to Hah- 
nemann’s law of similars, a substance that would cause 
vomiting in large doses when given to a healthy person 
will stimulate a sick person’s natural defenses when 
given in extremely dilute and carefully prepared doses. 
Ipecacuanha is a favorite homeopathic remedy for morn- 
ing sickness associated with pregnancy. It is also given 
to stop nausea that is not relieved by vomiting; when the 
vomitus is slimy and white; when there is gagging and 
heavy salivation; when the tongue is clean despite the 
patient’s feelings of nausea; and when the patient is not 
thirsty. The nausea may be accompanied by a headache, 
cough, or heavy menstrual bleeding. The modalities (cir- 
cumstances) that suggest Ipecacuanha as the appropriate 
homeopathic remedy is that the patient feels worse lying 
down; in dry weather; in winter; and when exercising or 
moving about. 


A homeopathic practitioner would not necessarily 
prescribe ipecac for all cases of nausea. Arsenicum 
would be given when the nausea is caused by food poi- 
soning and accompanied by strong thirst, Nux vomica 
when the nausea is the result of overindulgence in food 
or alcohol and accompanied by gas or heartburn. A sick 
child might be given Pulsatilla, particularly if rich foods 
have been eaten. 


On the other hand, a homeopathic practitioner may 
prescribe ipecac for any of the following conditions that 
are not related to nausea and vomiting. 


e nosebleeds producing bright red blood 
e dental bleeding 
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Ipecac 


Ipecac plant (Cephaelis ipecacuanha). (PlantaPhile Germany. 
Reproduced by permission.) 


e diarrhea with cramping abdominal pain, the stools are 
green with froth or foam. 


e asthma of sudden onset; the patient has to sit up in 
order to breathe, but cannot bring up any mucus in spite 
of violent coughing 


e hoarseness or loss of voice following a cold 


e physical or mental exhaustion 


Description 


The medicinal effects of ipecac were recognized 
centuries ago by the Portuguese who settled in South 
America. They found a plant that can make people vomit 
and appropriately named it Caephalis ipecacuanha, 
meaning sick-making plant. Syrup of ipecac is now con- 
sidered the safest drug to treat poisoning and is often the 
most effective. There are different types of ipecac prepa- 
rations that vary greatly in strength. Syrup of ipecac is 
best for use at home to treat accidental poisoning. Ipecac 
fluid extract and ipecac tincture should be avoided as 
they are much stronger compounds and can be toxic. 


Ipecacuanha is a homeopathic remedy made from 
ipecac by a process of dilution and succussion (shaking). In 
contrast to syrup of ipecac, it is given to relieve vomiting. 


Recommended dosage 
Syrup of ipecac 


Syrup of ipecac is made from the dried roots and rhi- 
zomes (underground stems) of Cephaelis ipecacuanha. It is 
available over the counter in 0.5—1 oz bottles. Larger bot- 
tles require a doctor’s prescription. The dosage for infants 
under 6 months old should be prescribed by the family doc- 
tor or poison control center. For children six months to one 
year, the usual dose is 5—10 ml or 1—2 tsp. One-half or one 
full glass (4-8 oz) of water should be taken immediately 
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before or after the dose. The dose may be repeated once 
after 20-30 minutes if vomiting does not occur. For chil- 
dren one to 12 years of age, the usual dose is 15 ml (1 tbsp) 
to be taken with one full glass (8 oz) of water. Adults and 
teenagers should take 15-30 ml of ipecac with at least 1 
full glass of water. Syrup of ipecac should not be taken with 
milk or soda drinks as these foods may prevent it from 
working properly. If vomiting does not occur within 20-30 
minutes after the first dose, a second dose may be needed. 
If the second dose fails to induce vomiting, the patient 
should be taken to a hospital emergency room. 


If both activated charcoal and syrup of ipecac are 
recommended to treat poison, ipecac must be used first. 
Activated charcoal should not be taken until 30 minutes 
after taking syrup of ipecac, or until the vomiting caused 
by ipecac stops. 


Homeopathic preparations 


Ipecacuanha is available as an over-the-counter 
remedy in 30x potency. This is a decimal potency, which 
means that one part of ipecac has been mixed with nine 
parts of alcohol or water; 30x means that this decimal 
dilution has been repeated 30 times. The dilute solution 
of ipecac is then added to sugar tablets so that the remedy 
can be taken in tablet form. 


Precautions 
Syrup of ipecac 


For inducing vomiting in cases of accidental poison- 
ing, only the syrup form of ipecac should be used. Syrup 
of ipecac should not be mixed with milk or carbonated 
drinks as they may prevent vomiting. 


Syrup of ipecac should not be used in the following 
situations (contact poison control center or family doctor 
for alternative treatments). 


* poisoning caused by strychnine; sustained-release theo- 
phylline; such corrosive substances as strong alkalis 
(lye); strong acids (such as toilet bowl cleaner); and 
such petroleum products as kerosene, gasoline, coal oil, 
fuel oil, paint thinner, or cleaning fluids 


e overdoses of medications given for depression 
* excessive vomiting 
e a serious heart condition 


e timing. Do not give ipecac more than four to six hours 
after the poison was ingested 


e pregnancy 


e very young children (less than six months old). Infants 
and very young children may choke on their own vomit 
or get vomit into their lungs 
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KEY TERMS 


Bulimia nervosa—An eating disorder character- 
ized by episodic binge eating followed by self- 
induced vomiting or laxative abuse. 


Cephaeline—A chemical compound found in 
ipecac that irritates the stomach lining and triggers 
the vomiting reflex. 


Fluid extract—A concentrated preparation of a 
drug. 


Law of similars—A principle of homeopathic 
treatment according to which substances that 
cause specific symptoms in healthy people are 
given to sick people with similar symptoms. 


Modality—A factor or circumstance that makes a 
patient’s symptoms better or worse. Modalities 
include such factors as time of day, room temper- 
ature, the patient’s level of activity, sleep pat- 
terns, etc. 


Tincture—An alcoholic solution of a chemical or 
drug. 


e drowsy or unconscious patients 


e seizures 


Homeopathic preparations 


Ipecacuanha should not be given after Arsenicum or 
Tabac because these remedies will counteract it. 


Side effects 
The following side effects have been associated with 
the use of syrup of ipecac. 
e loose bowel movements 
e diarrhea 
e fast irregular heartbeat 
e inhaling or choking on vomit 
e stomach cramps or pains 
* coughing 
e weakness 
e aching 
e muscle stiffness 


e severe heart problems often occur in cases of ipecac 
abuse (because ipecac stays in the body for a long time, 
damage to the heart frequently occurs in persons who 
repeatedly take ipecac to induce vomiting) 
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e seizures; these are most likely to occur in patients who 
accidentally swallow ipecac or in ipecac abusers 


e death; deaths have been reported due to ipecac abuse in 
bulimic persons 


Homeopathic [pecacuanha has been highly diluted 
and is relatively nontoxic. 


Interactions 


Ipecac should not be given together with other drugs 
because it can decrease their effectiveness and increase 
their toxicity. If both syrup of ipecac and activated char- 
coal are needed to treat suspected poisons, ipecac should 
be given first. Activated charcoal should not be given 
until vomiting induced by ipecac has stopped. Soda pop 
should also be avoided because it can cause the stomach 
to swell. The person should lie on the stomach or side in 
case vomiting occurs. 


Homeopathic [pecacuanha is considered comple- 
mentary to Arnica and Cuprum. It is counteracted by 
Arsenicum and Tabac. 


Resources 


BOOKS 

Cummings, Stephen, MD, and Dana Ullman, MPH. Every- 
body’s Guide to Homeopathic Medicines. New York: G. P. 
Putnam’s Sons, 1991. 

Ellenhorn’s Medical Toxicology, 2nd ed. Baltimore: Williams 
& Wilkins, 1997. 

Hammond, Christopher. The Complete Family Guide to Home- 
opathy: An Illustrated Encyclopedia of Safe and Effective 
Remedies. New York: Penguin Studio, 1995. 

PDR Nurse’s Drug Handbook. Montvale, NJ: Delmar Publish- 
ers, 2000. 


ORGANIZATIONS 

American Foundation for Homeopathy. 1508 S. Garfield. 
Alhambra, CA 91801. 

Homeopathic Educational Services. 2124B Kittredge St. Berke- 
ley, CA 94704. (510) 649-0294. Fax: (510) 649-1955. 
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Iron deficiency anemia 


i Iron deficiency anemia 


Definition 


Anemia can be caused by iron deficiency, folate 
deficiency, vitamin B, deficiency, and other causes. The 
term iron deficiency anemia means anemia that is due to 
iron deficiency. Iron deficiency anemia is characterized 
by the production of small red blood cells. When exam- 
ined under a microscope, the red blood cells also appear 
pale or light-colored. For this reason, the anemia that 
occurs with iron deficiency is also called hypochromic 
microcytic anemia. 


Description 


Iron deficiency anemia is the most common type of 
anemia throughout the world. In the United States, iron 
deficiency anemia occurs to a lesser extent than in devel- 
oping countries because of the higher consumption of red 
meat and the practice of food fortification (addition of 
iron to foods by the manufacturer). Anemia in the United 
States is caused by a variety of sources, including exces- 
sive losses of iron in menstrual fluid and excessive bleed- 
ing in the gastrointestinal tract. In developing countries 
located in tropical climates, the most common cause of 
iron deficiency anemia is infestation with hookworm. 


Causes and symptoms 


Infancy is a period of increased risk for iron defi- 
ciency. The human infant is born with a built-in supply of 
iron, which can be tapped during periods of drinking 
low-iron milk or formula. Both human milk and cow 
milk contain rather low levels of iron (0.5-1.0 mg 
iron/liter). However, the iron in human milk is about 
50% absorbed by the infant, while the iron of cow milk is 
only 10% absorbed. During the first six months of life, 
growth of the infant is made possible by the milk in the 
diet and by the infant’s built-in supply. However, prema- 
ture infants have a lower supply of iron and, for this rea- 
son, it is recommended that preterm infants (beginning at 
two months of age) be given oral supplements of 7 mg 
iron/day, as ferrous sulfate. Iron deficiency can be pro- 
voked where infants are fed formulas that are based on 
unfortified cow milk. For example, unfortified cow milk 
is given free of charge to mothers in Chile. This practice 
has the fortunate result of preventing general malnutri- 
tion, but the unfortunate result of allowing the develop- 
ment of mild iron deficiency. 


The normal rate of blood loss in the feces is 0.5—1.0 
ml per day. These losses can increase with colorectal 
cancer. About 60% of colorectal cancers result in further 
blood losses, where the extent of blood loss is 2—10 
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ml/day. Cancer of the colon and rectum can provoke 
losses of blood, resulting in iron deficiency anemia. The 
fecal blood test is widely used to screen for the presence 
of cancer of the colon or rectum. In the absence of test- 
ing, colorectal cancer may be first detected because of 
the resulting iron deficiency anemia. 


Infestation with hookworm can provoke iron defi- 
ciency and iron deficiency anemia. The hookworm is a 
parasitic worm. It thrives in warm climates, including the 
southern United States. The hookworm enters the body 
through the skin, through the soles of bare feet. The 
hookworm then migrates to the small intestines where it 
attaches itself to the villi (small sausage-shaped struc- 
tures in the intestines that are used for the absorption of 
all nutrients). The hookworm damages the villi, resulting 
in blood loss, and they produce anti-coagulants that pro- 
mote continued bleeding. Each worm can provoke the 
loss of up to 0.25 ml of blood per day. 


Bleeding and blood losses through gastrointestinal 
tract can be provoked by colorectal cancer and hook- 
worms, as mentioned above, but also by hemorrhoids, 
anal fissures, irritable bowel syndrome, aspirin- 
induced bleeding, blood clotting disorders, and divertic- 
ulosis (a condition caused by an abnormal opening from 
the intestine or bladder). Several genetic diseases exist 
that lead to bleeding disorders, and these include hemo- 
philia A, hemophilia B, and von Willebrand’s disease. 
Of these, only von Willebrand’s disease leads to gas- 
trointestinal bleeding. 


The symptoms of iron deficiency anemia include 
weakness and fatigue. These symptoms result from dys- 
function of the red blood cells, and the reduced ability of 
the red blood cells to carry iron to exercising muscles. 
Iron deficiency can also affect other tissues, including 
the tongue and fingernails. Prolonged iron deficiency can 
result in changes of the tongue, and it may become 
smooth, shiny, and reddened. This condition is called 
glossitis. The fingernails may grow abnormally, and 
acquire a spoon-shaped appearance. 


Decreased iron intake is a contributing factor in iron 
deficiency and iron deficiency anemia. The iron content 
of cabbage, for example, is about 1.6 mg/kg food, while 
those of spinach (33 mg/kg), lima beans (15 mg/kg), pota- 
to (14 mg/kg), tomato (3 mg/kg), apples (1.5 mg/kg), 
raisins (20 mg/kg), whole wheat bread (43 mg/kg), eggs 
(20 mg/kg), canned tuna (13 mg/kg), chicken (11 mg/kg), 
beef (28 mg/kg), corn oil (0.6 mg/kg), and peanut butter 
(6.0 mg/kg), are indicated. One can see that apples, toma- 
toes, and vegetable oil are relatively low in iron, while 
whole wheat bread and beef are relatively high in iron. 
The assessment of whether a food is low or high in iron 
can also be made by comparing the amount of that food 
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eaten per day with the recommended dietary allowance 
(RDA) for iron. The RDA for iron for the adult male is 10 
mg/day, while that for the adult woman is 15 mg/day. The 
RDA during pregnancy is 30 mg/day. The RDA for 
infants of 0O—-0.5 years of age is 6 mg/day, while that for 
infants of 0.5—1.0 years of age is 10 mg/day. The RDA 
values are based on the assumption that the consumer eats 
a mixture of plant and animal foods. 


The above list of iron values alone may be decep- 
tive, since the availability of iron in fruits, vegetables, 
and grains is very low, while the availability from meat 
is much higher. The availability of iron in plants ranges 
from only 1-10%, while that in meat, fish, chicken, and 
liver is 20-30%. The term availability means the per- 
cent of dietary iron that is absorbed via the gastroin- 
testinal tract to the bloodstream. Non-absorbed iron is 
lost in the feces. 


Interactions between various foods can influence the 
absorption of dietary iron. Vitamin C can increase the 
absorption of dietary iron. Orange juice is a rich source 
of vitamin C. Thus, if a plant food, such as rice, is con- 
sumed with orange juice, then the orange juice can 
enhance the absorption of the iron in the rice. Vitamin C 
is also added to infant formulas, and the increased use of 
formulas fortified with both iron and vitamin C have led 
to a marked decline in anemia in infants and young chil- 
dren in the United States (Dallman, 1989). In contrast, if 
rice is consumed with tea, certain chemicals in the tea 
(tannins) can reduce the absorption of the iron. Phytic 
acid is a chemical that naturally occurs in legumes, cere- 
als, and nuts. Phytic acid, which can account for 1-5% of 
the weight of these foods, is a potent inhibitor of iron 
absorption. The increased availability of the iron in meat 
products is partly due to the fact that heme-iron is 
absorbed to a greater extent than free iron salts, and to a 
greater extent than iron in the phytic acid/iron complex. 
Nearly all of the iron in plants is nonheme-iron. Much of 
the iron in meat is nonheme-iron as well. The nonheme- 
iron in meat, fish, chicken and liver may be about 20% 
available. The heme-iron of meat may be close to 30% 
available. The most available source of iron is human 
milk (50% availability). 


Diagnosis 


Iron deficiency anemia in infants is defined as a 
hemoglobin level below 109 mg/ml of whole blood, and 
a hematocrit below 33%. Anemia in adult males is 
defined as a hemoglobin under 130 mg/ml and a hemat- 
ocrit below 38%. Anemia in adult females is defined as 
hemoglobin under 120 mg/ml and a hematocrit below 
32%. Anemia in pregnant women is defined as hemoglo- 
bin of under 110 mg/ml and hematocrit below 31%. 
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When an abnormally high presence of blood is found 
in the feces during a fecal occult blood test, the physician 
needs to examine the gastrointestinal tract to determine the 
cause of bleeding. Here, the diagnosis for iron deficiency 
anemia includes an examination using a sigmoidoscope. 
The sigmoidoscope is an instrument that consists of a flex- 
ible tube that permits examination of the colon to a dis- 
tance of 60 cm. A barium enema, with an x ray, may also 
be used to detect abnormalities that can cause bleeding. 


The diagnosis of iron deficiency anemia should 
include a test for oral iron absorption, where evidence 
suggests that oral iron supplements fail in treating ane- 
mia. The oral iron absorption test is conducted by eating 
64 mg iron (325 mg ferrous sulfate) in a single dose. 
Blood samples are then taken after two hours and four 
hours. The iron content of the blood serum is then mea- 
sured. The concentration of iron should rise by an incre- 
ment of about 22 micromolar, where iron absorption is 
normal. Lesser increases in concentration mean that iron 
absorption is abnormal, and that therapy should involve 
injections or infusions of iron. 


Treatment 


Oral iron supplements (pills) may contain various 
iron salts. These iron salts include ferrous sulfate, ferrous 
gluconate, or ferrous fumarate. Injections and infusions 
of iron can be carried out with a preparation called iron 
dextran. In patients with poor iron absorption (by the 
gut), therapy with injection or infusion is preferable over 
oral supplements. Treatment of iron deficiency anemia 
sometimes requires more than therapy with iron. Where 
iron deficiency was provoked by hemorrhoids, surgery 
may prove essential to prevent recurrent iron deficiency 
anemia. Where iron deficiency is provoked by bleeding 
due to aspirin treatment, aspirin should be discontinued. 
Where iron deficiency is provoked by hookworm infec- 
tions, therapy for this parasite should be used, along with 
protection of the feet by wearing shoes whenever walk- 
ing in hookworm-infested soil. 


Prognosis 


The prognosis for treating and curing iron deficiency 
anemia is excellent. Perhaps the main problem is failure 
to take iron supplements. In cases of pregnant women, the 
health care worker may recommend taking 100-200 mg 
iron/day. This dose is rather high, and can lead to nausea, 
diarrhea, or abdominal pain in 10-20 % of women tak- 
ing this dose. The reason for using this high dose is to 
effect a rapid cure for anemia, where the anemia is detect- 
ed at a midpoint during the pregnancy. The above prob- 
lems of side effects and noncompliance can be avoided by 
taking iron doses (100-200 mg) only once a week, where 
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Iron tests 


KEY TERMS 


Hematocrit—The proportion of whole blood in 
the body by volume that is composed of red blood 
cells. 


Hemoglobin—Hemoglobin is an iron-containing 
protein that resides within red blood cells. Hemo- 
globin accounts for about 95% of the protein in 
the red blood cell. 


Protoporphyrin 1X—Protoporphyrin IX is a protein. 
The measurement of this protein is useful for the 
assessment of iron status. Hemoglobin consists of a 
complex of a protein plus heme. Heme consists of 
iron plus protoporphyrin IX. Normally, during the 
course of red blood cell formation, protoporphyrin 
IX acquires iron to generate heme, and the heme 
becomes incorporated into hemoglobin. However, 
in iron deficiency, protophoryrin IX builds up. 


Recommended Dietary Allowance (RDA)—The 
Recommended Dietary Allowances (RDAs) are 
quantities of nutrients of the diet that are required 
to maintain human health. RDAs are established 
by the Food and Nutrition Board of the National 
Academy of Sciences and may be revised every 
few years. 


supplements are initiated some time prior to conception, 
or continuously throughout the fertile period of life. The 
problem of compliance is not an issue where infusions are 
used; however, a fraction of patients treated with iron 
infusions experience side effects, such as flushing, 
headache, nausea, anaphylaxis, or seizures. A number of 
studies have shown that iron deficiency anemia in infancy 
can result in reduced intelligence, where intelligence was 
measured in early childhood. It is not certain if iron sup- 
plementation of children with reduced intelligence, due to 
iron deficiency anemia in infancy, has any influence in 
allowing a “catch-up” in intellectual development. 


Prevention 


In the healthy population, all of the mineral deficien- 
cies can be prevented by the consumption of inorganic 
nutrients at levels defined by the RDA. Iron deficiency 
anemia in infants and young children can be prevented by 
the use of fortified foods. Liquid cow milk-based infant 
formulas are generally supplemented with iron (12 
mg/L). The iron in liquid formulas is added as ferrous sul- 
fate or ferrous gluconate. Commercial infant cereals are 
also fortified with iron, and here small particles of ele- 
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mental iron are added. The levels used are about 0.5 gram 
iron/kg dry cereal. This amount of iron is about tenfold 
greater than that of the iron naturally present in the cereal. 
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Iron overload see Hemochromatosis 


| Iron tests 


Definition 


Iron tests are a group of blood tests that are done to 
evaluate the iron level in blood serum, the body’s capacity 
to absorb iron, and the amount of iron actually stored in 
the body. Iron is an essential trace element; it is necessary 
for the formation of red blood cells and certain enzymes. 
At the other extreme, high levels of iron can be poisonous. 


Purpose 


There are four different types of tests that measure 
the body’s iron levels and storage. They are called iron 
level tests, total iron-binding capacity (TIBC) tests, fer- 
ritin tests, and transferrin tests. These tests are given for 
several reasons: 


e to help in the differential diagnosis of different types of 
anemia 


* to assess the severity of anemia and monitor the treat- 
ment of patients with chronic anemia 


e to evaluate protein depletion and other forms of malnu- 
trition 
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e to check for certain liver disorders 


e to evaluate the possibility of chronic gastrointestinal 
bleeding (blood loss from the digestive tract is a com- 
mon cause of iron deficiency anemia) 


e to help diagnose certain unusual disorders, including 
iron poisoning, thalassemia, hemosiderosis, and hemo- 
chromatosis 


A serum iron test can be used without the others to 
evaluate cases of iron poisoning. 


Precautions 


Patients should not have their blood tested for iron 
within four days of a blood transfusion or tests and 
treatments that use radioactive materials. Recent high 
stress levels or sleep deprivation are additional reasons 
for postponing iron tests. 


Blood samples for iron tests should be taken early in 
the morning because serum iron levels vary during the 
day. This precaution is especially important in evaluating 
the results of iron replacement therapy. 


Description 


Iron tests are performed on samples of the patient’s 
blood, withdrawn from a vein into a vacuum tube. The 
amount of blood taken is between 6 mL and 10 mL (1/3 
of a fluid ounce). The procedure, which is called a 
venipuncture, takes about five minutes. 


Tron level test 


The iron level test measures the amount of iron in 
the blood serum that is being carried by a protein (trans- 
ferrin) in the blood plasma. 


Medications and substances that can cause increased 
iron levels include chloramphenicol, estrogen prepara- 
tions, dietary iron supplements, alcoholic beverages, 
methyldopa, and birth control pills. 


Medications that can cause decreased iron levels 
include ACTH, colchicine, deferoxamine, methicillin, 
and testosterone. 


Total iron-binding capacity (TIBC) test 


The TIBC test measures the amount of iron that the 
blood would carry if the transferrin were fully saturated. 
Since transferrin is produced by the liver, the TIBC can 
be used to monitor liver function and nutrition. 


Medications that can cause increased TIBC levels 
include fluorides and birth control pills. 


Medications that can cause decreased TIBC levels 
include chloramphenicol and ACTH. 
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Transferrin test 


The transferrin test is a direct measurement of trans- 
ferrin—which is also called siderophilin—levels in the 
blood. Some laboratories prefer this measurement to the 
TIBC. The saturation level of the transferrin can be cal- 
culated by dividing the serum iron level by the TIBC. 


Ferritin test 


The ferritin test measures the level of a protein in the 
blood that stores iron for later use by the body. 


Medications that can cause increased ferritin levels 
include dietary iron supplements. In addition, some dis- 
eases that do not directly affect the body’s iron storage 
can cause artificially high ferritin levels. These disorders 
include infections, late-stage cancers, lymphomas, and 
severe inflammations. Alcoholics often have high fer- 
ritin levels. 


Preparation 
Patient history 


Before patients are tested for iron, they should be 
checked for any of the following factors: 


* prescription medications that affect iron levels, absorp- 
tion, or storage 


¢ blood transfusion or radioactive medications within the 
last four days 


* recent extreme stress or sleep deprivation 


* recent eating habits; test results can be affected by eat- 
ing large amounts of iron-rich foods shortly before the 
blood test 


Fasting 


Patients scheduled for an iron level, TIBC, or trans- 
ferrin test should fast for 12 hours before the blood is 
drawn. They are allowed to drink water. Patients sched- 
uled for a ferritin test do not need to fast but they should 
not have any alcoholic beverages before the test. 


Aftercare 


Aftercare consists of routine care of the area around 
the venipuncture. 


Risks 


The primary risk is the possibility of a bruise or 
swelling in the area of the venipuncture. The patient 
can apply moist warm compresses if there is any dis- 
comfort. 
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Iron tests 


KEY TERMS 


Anemia—A disorder marked by low hemoglobin 
levels in red blood cells, which leads to a deficien- 
cy of oxygen in the blood. 


Ferritin—A protein found in the liver, spleen, and 
bone marrow that stores iron. 


Hemochromatosis—A disorder of iron absorption 
characterized by bronze-colored skin. It can cause 
painful joints, diabetes, and liver damage if the 
iron concentration is not lowered. 


Hemosiderosis—An overload of iron in the body 
resulting from repeated blood transfusions. Hemo- 
siderosis occurs most often in patients with tha- 
lassemia. 


Iron poisoning—A potentially fatal condition 
caused by swallowing large amounts of iron 
dietary supplements. Most cases occur in children 
who have taken adult- strength iron formulas. The 
symptoms of iron poisoning include vomiting, 
bloody diarrhea, convulsions, low blood pressure, 
and turning blue. 


Plasma—The liquid part of blood. 
Siderophilin—Another name for transferrin. 


Thalassemia—A hereditary form of anemia that 
occurs most frequently in people of Mediter- 
ranean origin. 


Transferrin—A protein in blood plasma that car- 
ries iron derived from food intake to the liver, 
spleen, and bone marrow. 


Normal results 

Tron level test 

Normal serum iron values are as follows: 
e adult males: 75—175 micrograms/dL 
e adult females: 65-165 micrograms/dL 
e children: 50-120 micrograms/dL 


e newborns: 100-250 micrograms/dL. 


TIBC test 

Normal TIBC values are as follows: 
e adult males: 300-400 micrograms/dL 
e adult females: 300-450 micrograms/dL. 
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Transferrin test 


Normal transferrin values are as follows: 
e adult males: 200-400 mg/dL 
e adult females: 200-400 mg/dL 
e children: 203—360 mg/dL 
e newborns: 130-275 mg/dL. 


Normal transferrin saturation values are between 30- 
40%. 


Ferritin test 


Normal ferritin values are as follows: 
e adult males: 20-300 ng/mL 
e adult females: 20-120 ng/mL 
e children (one month): 200-600 ng/mL 
e children (two to five months): 50-200 ng/mL 
e children (six months to 15 years): 7-140 ng/mL 
e newborns: 25—200 ng/mL. 


Abnormal results 
Tron level test 


Serum iron level is increased in thalassemia, 
hemochromatosis, severe hepatitis, liver disease, lead 
poisoning, acute leukemia, and kidney disease. It is also 
increased by multiple blood transfusions and intramuscu- 
lar iron injections. 


Iron levels above 350-500 micrograms/dL are con- 
sidered toxic; levels over 1000 micrograms/dL indicate 
severe iron poisoning. 


Serum iron level is decreased in iron deficiency ane- 
mia, chronic blood loss, chronic diseases (lupus, rheuma- 
toid arthritis), late pregnancy, chronically heavy men- 
strual periods, and thyroid deficiency. 


TIBC test 


The TIBC is increased in iron deficiency anemia, 
polycythemia vera, pregnancy, blood loss, severe 
hepatitis, and the use of birth control pills. 


The TIBC is decreased in malnutrition, severe 
burns, hemochromatosis, anemia caused by infections 
and chronic diseases, cirrhosis of the liver, and kidney 
disease. 


Transferrin test 


Transferrin is increased in iron deficiency anemia, 
pregnancy, hormone replacement therapy (HRT), and 
the use of birth control pills. 
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Transferrin is decreased in protein deficiency, liver 
damage, malnutrition, severe burns, kidney disease, 
chronic infections, and certain genetic disorders. 


Ferritin test 


Ferritin is increased in liver disease, iron overload 
from hemochromatosis, certain types of anemia, acute 
leukemia, Hodgkin’s disease, breast cancer, tha- 
lassemia, infections, inflammatory diseases, and hemo- 
siderosis. Ferritin levels may be normal or slightly above 
normal in patients with kidney disease. 


Ferritin is decreased in chronic iron deficiency and 
severe protein depletion. 


Resources 
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Irregular bite see Malocclusion 


I Irritable bowel syndrome 


Definition 


Irritable bowel syndrome (IBS) is a common intestinal 
condition characterized by abdominal pain and cramps; 
changes in bowel movements (diarrhea, constipation, or 
both); gassiness; bloating; nausea; and other symptoms. 
There is no cure for IBS. Much about the condition 
remains unknown or poorly understood; however, dietary 
changes, drugs, and psychological treatment are often able 
to eliminate or substantially reduce its symptoms. 


Description 


IBS is the name people use today for a condition that 
was once called—among other things—colitis, mucous 
colitis, spastic colon, nervous colon, spastic bowel, and 
functional bowel disorder. Some of these names reflected 
the now-outdated belief that IBS is a purely psychologi- 
cal disorder, a product of the patient’s imagination. 
Although modern medicine recognizes that stress can 
trigger IBS attacks, medical specialists agree that IBS is 
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Normal and diseased (center) colons. Areas of constriction 
in the colon cause constipation, while areas of distention 
cause diarrhea. (John Bavosi/Science Photo Library. Custom 
Medical Stock Photo. Reproduced by permission.) 


a genuine physical disorder—or group of disorders— 
with specific identifiable characteristics. 


No one knows for sure how many Americans suffer 
from IBS. Surveys indicate a range of 10-20%, with per- 
haps as many as 30% of Americans experiencing IBS at 
some point in their lives. IBS normally makes its first 
appearance during young adulthood, and in half of all 
cases symptoms begin before age 35. Women with IBS 
outnumber men by two to one, for reasons that are not yet 
understood. IBS is responsible for more time lost from 
work and school than any medical problem other than the 
common cold. It accounts for a substantial proportion of 
the patients seen by specialists in diseases of the digestive 
system (gastroenterologists). Yet only half—possibly as 
few as 15%—of IBS sufferers ever consult a doctor. 


Causes and symptoms 
Symptoms 


The symptoms of IBS tend to rise and fall in intensity 
rather than growing steadily worse over time. They 
always include abdominal pain, which may be relieved by 
defecation; diarrhea or constipation; or diarrhea alternat- 
ing with constipation. Other symptoms—which vary 
from person to person—include cramps; gassiness; bloat- 
ing; nausea; a powerful and uncontrollable urge to defe- 
cate (urgency); passage of a sticky fluid (mucus) during 
bowel movements; or the feeling after finishing a bowel 
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Irritable bowel syndrome 


movement that the bowels are still not completely empty. 
The accepted diagnostic criteria—known as the Rome 
criteria—trequire at least three months of continuous or 
recurrent symptoms before IBS can be confirmed. 
According to Christine B. Dalton and Douglas A. Dross- 
man in the American Family Physician, an estimated 70% 
of IBS cases can be described as “mild;” 25% as “moder- 
ate;” and 5% as “severe.” In mild cases the symptoms are 
slight. As a general rule, they are not present all the time 
and do not interfere with work and other normal activi- 
ties. Moderate IBS occasionally disrupts normal activities 
and may cause some psychological problems. People 
with severe IBS often find living a normal life impossible 
and experience crippling psychological problems as a 
result. For some the physical pain is constant and intense. 


Causes 


Researchers remain unsure about the cause or causes 
of IBS. It is called a functional disorder because it is 
thought to result from changes in the activity of the major 
part of the large intestine (the colon). After food is digest- 
ed by the stomach and small intestine, the undigested 
material passes in liquid form into the colon, which 
absorbs water and salts. This process may take several 
days. In a healthy person the colon is quiet during most of 
that period except after meals, when its muscles contract 
in a series of wavelike movements called peristalsis. Peri- 
stalsis helps absorption by bringing the undigested mater- 
ial into contact with the colon wall. It also pushes undi- 
gested material that has been converted into solid or semi- 
solid feces toward the rectum, where it remains until defe- 
cation. In IBS, however, the normal rhythm and intensity 
of peristalsis is disrupted. Sometimes there is too little 
peristalsis, which can slow the passage of undigested 
material through the colon and cause constipation. Some- 
times there is too much, which has the opposite effect and 
causes diarrhea. A Johns Hopkins University study found 
that healthy volunteers experienced 6-8 contractions of 
the colon each day, compared with up to 25 contractions a 
day for volunteers suffering from IBS with diarrhea, and 
an almost complete absence of contractions among con- 
stipated IBS volunteers. In addition to differences in the 
number of contractions, many of the IBS volunteers expe- 
rienced powerful spasmodic contractions affecting a larg- 
er-than-normal area of the colon—"like having a Charlie 
horse in the gut,” according to one of the investigators. 


DIET. Some kinds of food and drink appear to play a 
key role in triggering IBS attacks. Food and drink that 
healthy people can ingest without any trouble may dis- 
rupt peristalsis in IBS patients, which probably explains 
why IBS attacks often occur shortly after meals. Choco- 
late, milk products, caffeine (in coffee, tea, colas, and 
other drinks), and large quantities of alcohol are some of 
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the chief culprits. Other kinds of food have also been 
identified as problems, however, and the pattern of what 
can and cannot be tolerated is different for each person. 
Characteristically, IBS symptoms rarely occur at night 
and disrupt the patient’s sleep. 


STRESS. Stress is an important factor in IBS because 
of the close nervous system connections between the 
brain and the intestines. Although researchers do not yet 
understand all of the links between changes in the ner- 
vous system and IBS, they point out the similarities 
between mild digestive upsets and IBS. Just as healthy 
people can feel nauseated or have an upset stomach when 
under stress, people with IBS react the same way, but to a 
greater degree. Finally, IBS symptoms sometimes inten- 
sify during menstruation, which suggests that female 
reproductive hormones are another trigger. 


Diagnosis 

Diagnosing IBS is a fairly complex task because the 
disorder does not produce changes that can be identified 
during a physical examination or by laboratory tests. 
When IBS is suspected, the doctor (who can be either a 
family doctor or a specialist) needs to determine whether 
the patient’s symptoms satisfy the Rome criteria. The 
doctor must rule out other conditions that resemble IBS, 
such as Crohn’s disease and ulcerative colitis. These 
disorders are ruled out by questioning the patient about 
his or her physical and mental health (the medical histo- 
ry), performing a physical examination, and ordering 
laboratory tests. Normally the patient is asked to provide 
a stool sample that can be tested for blood and intestinal 
parasites. In some cases x rays or an internal examination 
of the colon using a flexible instrument inserted through 
the anus (a sigmoidoscope or colonoscope) is necessary. 
The doctor also may ask the patient to try a lactose-free 
diet for two or three weeks to see whether lactose intol- 
erance is causing the symptoms. 


Treatment 


Dietary changes, sometimes supplemented by drugs 
or psychotherapy, are considered the key to successful 
treatment. The following approach, offered by Dalton 
and Drossman, is typical of the advice found in the med- 
ical literature on IBS. The authors tie their approach to 
the severity of the patient’s symptoms: 


Mild symptoms 


Dalton and Drossman recommend a low-fat, high- 
fiber diet. Problem-causing substances such as lactose, 
caffeine, beans, cabbage, cucumbers, broccoli, fatty 
foods, alcohol, and medications should be identified and 
avoided. Bran or 15-25 grams a day of an over-the- 
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counter psyllium laxative (Metamucil or Fiberall) may 
also help both constipation and diarrhea. The patient can 
still have milk or milk products if lactose intolerance is 
not a problem. People with irregular bowel habits—par- 
ticularly constipated patients—may be helped by estab- 
lishing set times for meals and bathroom visits. 


Moderate symptoms 


The advice given by Dalton and Drossman in mild 
cases applies here as well. They also suggest that patients 
keep a diary of symptoms for two or three weeks, cover- 
ing daily activities including meals, and emotional 
responses to events. The doctor can then review the diary 
with the patient to identify possible problem areas. 


Although a high-fiber diet remains the standard 
treatment for constipated patients, such laxatives as lac- 
tulose (Chronulac) or sorbitol may be prescribed. Lop- 
eramide (Imodium) and cholestyramine (Questran) are 
suggested for diarrhea. Abdominal pain after meals can 
be reduced by taking such antispasmodic drugs as 
hyoscyamine (Anaspaz, Cystospaz, or Levsin) or dicy- 
clomine (Bemote, Bentyl, or Di-Spaz) before eating. 


Dalton and Drossman also suggest psychological 
counseling or behavioral therapy for some patients to 
reduce anxiety and to learn to cope with the pain and 
other symptoms of IBS. Relaxation therapy, hypnosis, 
biofeedback, and cognitive-behavioral therapy are 
examples of behavioral therapy. 


Severe symptoms 


When IBS produces constant pain that interferes 
with everyday life, antidepressant drugs can help by 
blocking pain transmission from the nervous system. 
Dalton and Drossman also underscore the importance of 
an ongoing and supportive doctor-patient relationship. 


Alternative treatment 


Alternative and mainstream approaches to IBS treat- 
ment overlap to a certain extent. Like mainstream doctors, 
alternative practitioners advise a high-fiber diet to reduce 
digestive system irritation. They also suggest avoiding 
alcohol, caffeine, and fatty, gassy, or spicy foods. Recom- 
mended stress management techniques include yoga, 
meditation, hypnosis, biofeedback, and reflexology. 
Reflexology is a technique of foot massage that is thought 
to relieve diarrhea, constipation, and other IBS symptoms. 


Alternative medicine also emphasizes such herbal 
remedies as ginger (Zingiber officinale), buckthorn 
(Rhamnus purshiana), and enteric-coated peppermint oil. 
Enteric coating prevents digestion until the peppermint oil 
reaches the small intestine, thus avoiding irritation of the 
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KEY TERMS 


Anus— The opening at the lower end of the rectum. 


Crohn’s disease—A disease characterized by 
inflammation of the intestines. Its early symptoms 
may resemble those of IBS. 


Defecation—Passage of feces through the anus. 


Feces—Undigested food and other waste that is 
eliminated through the anus. Feces are also called 
fecal matter or stools. 


Lactose—A sugar found in milk and milk prod- 
ucts. Some people are lactose intolerant, meaning 
they have trouble digesting lactose. Lactose intol- 
erance can produce symptoms resembling those 
of IBS. 


Peristalsis—The periodic waves of muscular con- 
tractions that move food through the intestines 
during the process of digestion. 


Ulcerative colitis—A disease that inflames and 
causes breaks (ulcers) in the colon and rectum, 
which are parts of the large intestine. 


upper part of the digestive tract. Chamomile (Matricaria 
recutita), valerian (Valeriana officinalis), rosemary (Rose- 
marinus officinalis), lemon balm (Melissa officinalis), and 
other herbs are recommended for their antispasmodic 
properties. The list of alternative treatments for IBS is in 
fact quite long. It includes aromatherapy, homeopathy, 
hydrotherapy, juice therapy, acupuncture, chiropractic, 
osteopathy, naturopathic medicine, and traditional Chi- 
nese herbal medicine. 


Prognosis 


IBS is not a life-threatening condition. It does not 
cause intestinal bleeding or inflammation, nor does it 
cause other bowel diseases or cancer. Although IBS can 
last a lifetime, in up to 30% of cases the symptoms eventu- 
ally disappear. Even if the symptoms cannot be eliminat- 
ed, with appropriate treatment they can usually be brought 
under control to the point where IBS becomes merely an 
occasional inconvenience. Treatment requires a long-term 
commitment, however; six months or more may be needed 
before the patient notices substantial improvement. 
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| Ischemia 


Definition 


Ischemia is an insufficient supply of blood to an 
organ, usually due to a blocked artery. 


Description 


Myocardial ischemia is an intermediate condition in 
coronary artery disease during which the heart tissue is 
slowly or suddenly starved of oxygen and other nutrients. 
Eventually, the affected heart tissue will die. When blood 
flow is completely blocked to the heart, ischemia can 
lead to a heart attack. Ischemia can be silent or sympto- 
matic. According to the American Heart Association, up 
to four million Americans may have silent ischemia and 
be at high risk of having a heart attack with no warning. 


Symptomatic ischemia is characterized by chest 
pain called angina pectoris. The American Heart Asso- 
ciation estimates that nearly seven million Americans 
have angina pectoris, usually called angina. Angina 
occurs more frequently in women than in men, and in 
blacks and Hispanics more than in whites. It also occurs 
more frequently as people age—25% of women over 
the age of 85 and 27% of men who are 80-84 years old 
have angina. 
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People with angina are at risk of having a heart 
attack. Stable angina occurs during exertion, can be 
quickly relieved by resting or taking nitroglycerin, and 
lasts from three to twenty minutes. Unstable angina, 
which increases the risk of a heart attack, occurs more 
frequently, lasts longer, is more severe, and may cause 
discomfort during rest or light exertion. 


Ischemia can also occur in the arteries of the brain, 
where blockages can lead to a stroke. About 80-85% of 
all strokes are ischemic. Most blockages in the cerebral 
arteries are due to a blood clot, often in an artery nar- 
rowed by plaque. Sometimes, a blood clot in the heart or 
aorta travels to a cerebral artery. A transient ischemic 
attack (TIA) is a “mini-stroke” caused by a temporary 
deficiency of blood supply to the brain. It occurs sudden- 
ly, lasts a few minutes to a few hours, and is a strong 
warning sign of an impending stroke. Ischemia can also 
effect intestines, legs, feet and kidneys. Pain, malfunc- 
tions, and damage in those areas may result. 


Causes and symptoms 


Ischemia is almost always caused by blockage of an 
artery, usually due to atherosclerotic plaque. Myocardial 
ischemia is also caused by blood clots (which tend to 
form on plaque), artery spasms or contractions, or any of 
these factors combined. Silent ischemia is usually caused 
by emotional or mental stress or by exertion, but there 
are no symptoms. Angina is usually caused by increased 
oxygen demand when the heart is working harder than 
usual, for example, during exercise, or during mental or 
physical stress. According to researchers at Harvard Uni- 
versity, physical stress is harder on the heart than mental 
stress. A TIA is caused by a blood clot briefly blocking a 
cerebral artery. 


Risk factors 


The risk factors for myocardial ischemia are the 
same as those for coronary artery disease. For TIA, coro- 
nary artery disease is also a risk factor. 


e Heredity. People whose parents have coronary artery 
disease are more likely to develop it. African-Ameri- 
cans are also at higher risk. 


e Sex. Men are more likely to have heart attacks than 
women, and to have them at a younger age. 


e Age. Men who are 45 years of age and older and 
women who are 55 years of age and older are consid- 
ered to be at risk. 


e Smoking. Smoking increases both the chance of devel- 
oping coronary artery disease and the chance of dying 
from it. Second hand smoke may also increase risk. 
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¢ High cholesterol. Risk of developing coronary artery 
disease increases as blood cholesterol levels increase. 
When combined with other factors, the risk is even 
greater. 


High blood pressure. High blood pressure makes the 
heart work harder, and with time, weakens it. When 
combined with obesity, smoking, high cholesterol, or 
diabetes, the risk of heart attack or stroke increases sev- 
eral times. 


e 


Lack of physical activity. Lack of exercise increases the 
risk of coronary artery disease. 


Diabetes mellitus. The risk of developing coronary 
artery disease is seriously increased for diabetics. 


Obesity. Excess weight increases the strain on the heart 
and increases the risk of developing coronary artery 
disease, even if no other risk factors are present. Obesi- 
ty increases blood pressure and blood cholesterol, and 
can lead to diabetes. 


Stress and anger. Some scientists believe that stress and 
anger can contribute to the development of coronary 
artery disease. Stress increases the heart rate and blood 
pressure and can injure the lining of the arteries. Angi- 
na attacks often occur after epsiodes of anger, as do 
many heart attacks and strokes. 


Angina symptoms include: 


¢ a tight, squeezing, heavy, burning, or choking pain that 
is usually beneath the breastbone—the pain may spread 
to the throat, jaw, or one arm 


¢ a feeling of heaviness or tightness that isn’t painful 
e a feeling similar to gas or indigestion 
e attacks brought on by exertion and relieved by rest 


If the pain or discomfort continues or intensifies, 
immediate medical help should be sought, ideally within 
30 minutes. 


TIA symptoms include: 


e sudden weakness, tingling, or numbness, usually in one 
arm or leg or both the arm and leg on the same side of 
the body, as well as sometimes in the face 


e audden loss of coordination 
e loss of vision or double vision 
e difficulty speaking 


e vertigo and loss of balance 


Diagnosis 


Diagnostic tests for myocardial ischemia include: 
resting, exercise, or ambulatory electrocardiograms; 
scintigraphic studies (radioactive heart scans); echocar- 
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diography; coronary angiography; and, rarely, positron 
emission tomography. Diagnostic tests for TIA include 
physician review of symptoms, computed tomography 
scans (CT scans), carotid artery ultrasound (Doppler 
ultrasonography), and magnetic resonance imaging. 
Angiography is the best test for ischemia of any organ. 


An electrocardiogram (ECG) shows the heart’s activi- 
ty and may reveal a lack of oxygen. Electrodes covered 
with conducting jelly are placed on the patient’s chest, 
arms, and legs. Impulses of the heart’s activity are record- 
ed on paper. The test takes about 10 minutes and is per- 
formed in a physician’s office. About 25% of patients with 
angina have normal electrocardiograms. Another type of 
electrocardiogram, the exercise stress test, measures 
response to exertion when the patient is exercising on a 
treadmill or a stationary bike. It is performed in a physi- 
cian’s office or an exercise laboratory and takes 15 to 30 
minutes. This test is more accurate than a resting ECG in 
diagnosing ischemia. Sometimes an ambulatory ECG is 
ordered. For this test, the patient wears a portable ECG 
machine called a Holter monitor for 12, 24, or 48 hours. 


Myocardial perfusion scintigraphy and radionuclide 
angiography are nuclear studies involving the injection of 
a radioactive material (e.g., thallium) that is absorbed by 
healthy tissue. A gamma scintillation camera displays and 
records a series of images of the radioactive material’s 
movement through the heart. Both tests are usually per- 
formed in a hospital’s nuclear medicine department and 
take about 30 minutes to an hour. A perfusion scan is 
sometimes performed at the end of a stress test. 


An echocardiogram uses sound waves to create an 
image of the heart’s chambers and valves. The technician 
applies gel to a hand-held transducer, then presses it 
against the patient’s chest. The heart’s sound waves are 
converted into an image on a monitor. Performed in a 
cardiology outpatient diagnostic laboratory, the test takes 
30 minutes to an hour. It can reveal abnormalities in the 
heart wall that indicate ischemia, but it doesn’t evaluate 
the coronary arteries directly. 


Coronary angiography is the most accurate diagnos- 
tic technique, but it is also the most invasive. It shows the 
heart’s chambers, great vessels, and coronary arteries by 
using a contrast solution and x ray technology. A moving 
picture is recorded of the blood flow through the coronary 
arteries. The patient is awake but sedated, and connected 
to ECG electrodes and an intravenous line. A local anes- 
thetic is injected. The cardiologist then inserts a catheter 
into a blood vessel and guides it into the heart. Coronary 
angiography is performed in a cardiac catheterization 
laboratory and takes from half an hour to two hours. 


Positron emission tomography (PET) is a noninva- 
sive nuclear test used to evaluate the heart tissue. A PET 
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This patient’s foot is affected with ischemia. Ischemia 
occurs when there is an insufficient supply of blood to a 
specific organ or tissue. (Photograph by Dr. P Marazzi, Photo 
Researchers, Inc. Reproduced by permission.) 


scanner traces high-energy gamma rays released from 
radioactive particles to provide three-dimensional images 
of the heart tissue. Performed at a hospital, it usually 
takes from one hour to one hour and 45 minutes. PET is 
very expensive and not widely available. 


Computed tomography scans (CT scans) and mag- 
netic resonance imaging (MRI) are computerized scan- 
ning methods. CT scanning uses a thin x-ray beam to 
show three-dimensional views of soft tissues. It is per- 
formed at a hospital or clinic and takes less than a 
minute. MRI uses a magnetic field to produce clear, 
cross-sectional images of soft tissues. The patient lies on 
a table that slides into a tunnel-like scanner. It is usually 
performed at a hospital and takes about 30 minutes. 


Treatment 


Angina is treated with drug therapy and surgery. Drugs 
such as nitrates, beta-blockers, and calcium channel 
blockers relieve chest pain, but they cannot clear blocked 
arteries. Aspirin helps prevent blood clots. Surgical proce- 
dures include percutaneous transluminal coronary angio- 
plasty and coronary artery bypass graft surgery. 


Nitroglycerin is the classic treatment for angina. It 
quickly relieves pain and discomfort by opening the coro- 
nary arteries and allowing more blood to flow to the heart. 
Beta blockers reduce the amount of oxygen required by 
the heart during stress. Calcium channel blockers help 
keep the arteries open and reduce blood pressure. Aspirin 
helps prevent blood clots from forming on plaques. 


Percutaneous transluminal coronary angioplasty and 
coronary artery bypass graft surgery are invasive proce- 
dures that improve blood flow in the coronary arteries. 
Percutaneous transluminal coronary angioplasty is a non- 
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surgical procedure in which a catheter tipped with a bal- 
loon is threaded from a blood vessel in the thigh into the 
blocked artery. The balloon is inflated, compressing the 
plaque to enlarge the blood vessel and open the blocked 
artery. The balloon is deflated and the catheter is 
removed. The procedure is performed by a cardiologist 
in a hospital and generally requires a two-day stay. 
Sometimes a metal stent is placed in the artery to prevent 
closing of the artery. 


In coronary artery bypass graft, called bypass 
surgery, a detour is built around the coronary artery 
blockage with a healthy leg vein or chest wall artery. The 
healthy vein or artery then supplies oxygen-rich blood to 
the heart. Bypass surgery is major surgery appropriate 
for patients with blockages in two or three major coro- 
nary arteries or severely narrowed left main coronary 
arteries, as well as those who have not responded to other 
treatments. It is performed in a hospital under general 
anesthesia using a heart-lung machine to support the 
patient while the healthy vein or artery is attached to the 
coronary artery. 


There are several experimental surgical procedures: 
atherectomy, in which the surgeon shaves off and 
removes strips of plaque from the blocked artery; laser 
angioplasty, in which a catheter with a laser tip is insert- 
ed to burn or break down the plaque; and insertion of a 
metal coil, called a stent, that can be implanted perma- 
nently to keep a blocked artery open. This stenting proce- 
dure is becoming more common. Another experimental 
procedure uses a laser to drill channels in the heart mus- 
cle to increase blood supply. 


TIAs are treated by drugs that control high blood 
pressure and reduce the likelihood of blood clots and 
surgery. Aspirin is commonly used and anticoagulants 
are sometimes used to prevent blood clots. In some 
cases, carotid endarterectomy surgery is performed to 
help prevent further TIAs. The procedure involves 
removing arterial plaque from inside blood vessels. 


The use of chelation therapy, a long-term injection 
by a physician of a cocktail of synthetic amino acid, eth- 
ylenediaminetetracetric acid, and anticoagulant drugs 
and nutrients, is controversial. 


Alternative treatment 


Ischemia can be life-threatening. Although there are 
alternative treatments for angina, traditional medical care 
may be necessary. Prevention of the cause of ischemia, 
primarily atherosclerosis, is primary. This becomes even 
more important for people with a family history of heart 
disease. Dietary modifications, especially the reduction 
or elimination of saturated fats (primarily found in meat), 
are essential. Increased fiber (found in fresh fruits and 
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vegetables, grains, and beans) can help the body elimi- 
nate excessive cholesterol through the stools. Exercise, 
particularly aerobic exercise, is essential for circulation 
health. Not smoking will prevent damage from smoke 
and the harmful substances it contains. 


Abana, a mixture of herbs and minerals used in 
ayurvedic medicine, can reduce the frequency and severi- 
ty of angina attacks. Western herbal medicine recom- 
mends hawthorn (Crataegus laevigata or C. oxyacantha) 
to relieve long-term angina, since it strengthens the con- 
tractility of the heart muscles. Nutritional supplements and 
botanical medicines that act as antioxidants, for example, 
vitamins C and E, selenium, gingko (Gingko biloba), bil- 
berry (Vaccinium myrtillus), and hawthorn, can help pre- 
vent initial arterial injury that can lead to the formation of 
plaque deposits. Cactus (Cactus grandiflorus) is a homeo- 
pathic remedy used for pain relief during an attack. 
Mind/body relaxation techniques such as yoga and 
biofeedback can help control strong emotions and stress. 


Prognosis 


In many cases, ischemia can be successfully treated, 
but the underlying disease process of atherosclerosis is 
usually not “cured.” New diagnostic techniques enable 
doctors to identify ischemia earlier. New technologies 
and surgical procedures can prevent angina from leading 
to a heart attack or TIA from resulting in a stroke. The 
outcome for patients with silent ischemia has not been 
well established. 


Prevention 


A healthy lifestyle, including eating right, getting 
regular exercise, maintaining a healthy weight, not smok- 
ing, drinking in moderation, not using illegal drugs, con- 
trolling hypertension, and managing stress are practices 
that can reduce the risk of ischemia progressing to a heart 
attack or stroke. 


A healthy diet includes a variety of foods that are 
low in fat, especially saturated fat; low in cholesterol; 
and high in fiber. Plenty of fruits and vegetables should 
be eaten and sodium should be limited. Fat should com- 
prise no more than 30% of total daily calories. Choles- 
terol should be limited to about 300 mg and sodium to 
about 2,400 mg per day. 


Moderate aerobic exercise lasting about 30 minutes 
four or more times per week is recommended for maxi- 
mum heart health, according to the Centers for Disease 
Control and Prevention and the American College of 
Sports Medicine. Three 10-minute exercise periods are 
also beneficial. If any risk factors are present, a physician’s 
clearance should be obtained before starting exercise. 
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KEY TERMS 


Atherosclerosis—A process in which the walls of 
the arteries thicken due to the accumulation of 
plaque in the blood vessels. Atherosclerosis is the 
cause of most coronary artery disease. 


Coronary artery disease —A narrowing or block- 
age, due to atherosclerosis, of the arteries that pro- 
vide oxygen and nutrients to the heart. When 
blood flow is cut-off, the result is a heart attack. 


Plaque—A deposit of fatty and other substances 
that accumulate in the lining of the artery wall. 


Stroke—A sudden decrease or loss of conscious- 
ness caused by rupture or blockage of a blood ves- 
sel by a blood clot or hemorrhage in the brain. 
Ischemic strokes are caused by blood clots in a 
cerebral artery. 


Maintaining a desirable body weight is also impor- 
tant. People who are 20% or more over their ideal body 
weight have an increased risk of developing coronary 
artery disease or stroke. 


Smoking has many adverse effects on the heart and 
arteries, so should be avoided. Heart damage caused by 
smoking can be improved by quitting. Several studies have 
shown that ex-smokers face the same risk of heart disease 
as non-smokers within five to ten years of quitting. 


Excessive drinking can increase risk factors for heart 
disease. Modest consumption of alcohol, however, can 
actually protect against coronary artery disease. The Amer- 
ican Heart Association defines moderate consumption as 
one ounce of alcohol per day—roughly one cocktail, one 8- 
ounce glass of wine, or two 12-ounce glasses of beer. 


Commonly used illegal drugs can seriously harm the 
heart and should never be used. Even stimulants like 
ephedra and decongestants like pseudoephedrine can be 
harmful to patients with hypertension or heart disease. 


Treatment should be sought for hypertension. High 
blood pressure can be completely controlled through 
lifestyle changes and medication. Stress, which can 
increase the risk of a heart attack or stroke, should also 
be managed. While it cannot always be avoided, it can be 
controlled. 


Resources 


BOOKS 
American Heart Association. Heart Attack Treatment, Preven- 
tion, Recovery. New York: Time Books, 1996. 


1871 


erways] 


Isolation 


“Angina.” In The Alternative Advisor: The Complete Guide to 
Natural Therapies & Alternative Treatments. Alexandria, 
VA: Time-Life Books, 1997. 

“Coronary Heart Disease (Arteriosclerotic Coronary Artery 
Disease; Ischemic Heart Disease).” In Current Medical 
Diagnosis and Treatment, 1998. 37th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1997. 

DeBakey, Michael E. and Antonio M. Gotto Jr. “Coronary 
Artery Disease” and “Stroke.” In The New Living Heart. 
Holbrook, MA: Adams Media Corporation, 1997. 

Iskandrian, A. S., and Mario S. Verani. “Scintigraphic Tech- 
niques in Acute Ischemic Syndromes.” In Nuclear Car- 
diac Imaging: Principles and Applications. 2nd ed. 
Philadelphia: F. A. Davis, 1996. 


PERIODICALS 

Geraci, Ron, and Duane Swierczynski. “Short Strokes.” Men’s 
Health, Sept. 1997, 56. 

“How Mental Stress Taxes the Heart.” Harvard Health Letter 
(Mar. 1997): 2. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave., Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 

Texas Heart Institute. Heart Information Service. P.O. Box 20345, 
Houston, TX 77225-0345. <http://www.tmc.edu/thi>. 


OTHER 
“Transient Ischemic Attack.” American Academy of Neurology. 
1997. 25 Mar. 1998. <http://www.aan.com>. 


Lori De Milto 


Isocarboxazid see Monoamine oxidase 
inhibitors 


| Isolation 


Definition 


Isolation refers to the precautions that are taken in the 
hospital to prevent the spread of an infectious agent from 
an infected or colonized patient to susceptible persons. 


Purpose 


Isolation practices are designed to minimize the 
transmission of infection in the hospital, using current 
understanding of the way infections can transmit. Isola- 
tion should be done in a user-friendly, well-accepted, 
inexpensive way that interferes as little as possible with 
patient care; minimizes patient discomfort; and avoids 
unnecessary use. 
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Precautions 


The types of precautions used should be viewed as a 
flexible scale that may range from the least to the most 
demanding methods of prevention. These methods 
should always take into account that differences exist in 
the way that diseases are spread. Recognition and under- 
standing of these differences will avoid use of insuffi- 
cient or unnecessary interventions. 


Description 


Isolation practices can include placement in a private 
room or with a select roommate; the use of protective bar- 
riers such as masks, gowns and gloves; a special emphasis 
on handwashing (which is always very important); and 
special handling of contaminated articles. Because of the 
differences among infectious diseases, more than one of 
these precautions may be necessary to prevent spread of 
some diseases but may not be necessary for others. 


The Centers for Disease Control and Prevention 
(CDC) and the Hospital Infection Control Practice 
Advisory Committee (HICPAC) have led the way in 
defining the guidelines for hospital-based infection pre- 
cautions. The most current system recommended for use 
in hospitals consists of two levels of precautions. The 
first level is Standard Precautions, which apply to all 
patients at all times because signs and symptoms of 
infection are not always obvious and therefore may 
unknowingly pose a risk for a susceptible person. The 
second level is known as Transmission-Based Precau- 
tions, which are intended for individuals who have a 
known or suspected infection with certain organisms. 


Frequently, patients are admitted to the hospital with- 
out a definite diagnosis, but with clues that suggest an 
infection. These patients should be isolated with the 
appropriate precautions until a definite diagnosis is made. 


Standard Precautions 


Standard Precautions define all the steps that should 
be taken to prevent spread of infection from person to 
person when there is an anticipated contact with: 


e blood 
e body fluids 
e secretions, such as phlegm 


e excretions, such as urine and feces (not including 
sweat), whether or not they contain visible blood 


* nonintact skin, such as an open wound 
* mucous membranes, such as the mouth cavity 


Standard Precautions includes the use of one or of 
combinations of the following practices. The level of use 
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will always depend on the nature of the anticipated con- 
tact with the patient: 


e handwashing, the most important infection control 
method 


e use of latex or other protective gloves 

e masks, eye protection and/or face shield 

e gowns 

e proper handling of soiled patient care equipment 
* proper environmental cleaning 

e minimal handling of soiled linen 


* proper disposal of needles and other sharp equipment 
such as scalpels 


e placement in a private room for patients who cannot 
maintain appropriate cleanliness or contain body fluids 


Transmission-Based Precautions 


Transmission-Based Precautions may be needed in 
addition to Standard Precautions for selected patients 
who are known or suspected to harbor certain infections. 
These precautions are divided into three categories that 
reflect the differences in the way infections are transmit- 
ted. Some diseases may require more than one isolation 
category. 


AIRBORNE PRECAUTIONS. Airborne Precautions pre- 
vent diseases that are transmitted by minute particles 
called droplet nuclei or contaminated dust particles. 
These particles, can remain suspended in the air for long 
periods of time because of their size; even after the infect- 
ed person has left the room. Some examples of diseases 
requiring these precautions are tuberculosis, measles, 
and chickenpox. 


A patient needing Airborne Precautions should be 
assigned to a private room with special ventilation 
requirements. The door to this room must be closed at all 
possible times. If a patient must move from the isolation 
room to another area of the hospital, the patient should 
be wearing a mask during the transport. Anyone entering 
the isolation room to provide care to the patient must 
wear a special mask called a respirator. 


DROPLET PRECAUTIONS. Droplet Precautions pre- 
vent the spread of organisms that travel on particles 
much larger than the droplet nuclei. These particles do 
not spend much time suspended in the air, and usually do 
not travel beyond a several-foot range from the patient. 
These particles are produced when a patient coughs, 
talks, or sneezes. Examples of diseases requiring droplet 
precautions are meningococcal meningitis (a serious 
bacterial infection of the lining of the brain), influenza, 
mumps, and German measles (rubella). 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Colonized—Colonization occurs when a microor- 
ganism is found on or in a person without causing 
a disease. 


Disinfected—Decreased the number of microor- 
ganisms on or in an object. 


Latex—A rubber material from which gloves and 
condoms are made. 


Phlegm—Another word for sputum, material 
coughed up from a person’s airway. 


Stethoscope—A medical instrument for listening 
to a patient’s heart and lungs. 


Patients who require Droplet Precautions should be 
placed in a private room or with a roommate who is infect- 
ed with the same organism. The door to the room may 
remain open. Health care workers will need to wear masks 
within 3 ft of the patient. Patients moving about the hospi- 
tal away from the isolation room should wear a mask. 


CONTACT PRECAUTIONS. Contact Precautions pre- 
vent spread of organisms from an infected patient 
through direct (touching the patient) or indirect (touching 
surfaces or objects that that been in contact with the 
patient) contact. Examples of patients who might be 
placed in Contact Precautions are those infected with: 


e antibiotic-resistant bacteria 
hepatitis A 

e scabies 

* impetigo 

e lice 


This type of precaution requires the patient to be 
placed in a private room or with a roommate who has the 
same infection. Health care workers should wear gloves 
when entering the room. They should change their 
gloves if they touch material such as soiled dressings 
that contains large volumes of organisms. Prior to leav- 
ing the room, health care workers should remove the 
gloves and wash their hands with medicated soap. In 
addition, they may need to wear protective gowns if 
there is a chance of contact with potentially infective 
materials such as discharges from diarrhea or wound 
drainage that cannot be contained, or if there is likely to 
be extensive contact with the patient or environment. 


Patient care items, such as a stethoscope, that are 
used for a patient in Contact Precautions should not be 
shared with other patients unless they are properly 
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Itching 


cleaned and disinfected before reuse. Patients should 
leave the isolation room infrequently. 


Resources 


BOOKS 

Edmond, M. “Isolation.” In A Practical Handbook for Hospital 
Epidemiologists, ed. L. A. Herwaldt and M.D. Decker. 
Thorofare, NJ: Slack Inc., 1998. 

Garner, J. S. “Universal Precautions and Isolation Systems.” In 
Hospital Infections, ed. J. V. Bennett and P. S. Brachman. 
Boston: Little, Brown, 1992. 


PERIODICALS 
U.S. Department of Health and Human Services. Centers for 
Disease Control and Prevention. “Draft Guideline for Iso- 


lation Precautions in Hospitals.” Federal Register 59 
(1994): 55552-55570. 


Suzanne M. Lutwick 


Isoniazid see Antituberculosis drugs 
Isosorbide dinitrate see Antiangina drugs 
Isotretinoin see Antiacne drugs 
Isradipine see Calcium channel blockers 


i Itching 


Definition 


Itching is an intense, distracting irritation or tickling 
sensation that may be felt all over the skin’s surface, or 
confined to just one area. The medical term for itching is 
“pruritus.” 


Description 


Itching instinctively leads most people to scratch the 
affected area. Different people can tolerate different 
amounts of itching, and anyone’s threshold of tolerance 
can be changed due to stress, emotions, and other fac- 
tors. In general, itching is more severe if the skin is 
warm, and if there are few distractions. This is why peo- 
ple tend to notice itching more at night. 


Causes and symptoms 


The reason for the sensation of itching is not well 
understood. While itching is the most noticeable symp- 
tom in many skin diseases, it doesn’t necessary mean that 
a person who feels itchy has a disease. 
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Stress and emotional upset can make itching worse, 
no matter what the underlying cause. If emotional prob- 
lems are the primary reason for the itch, the condition is 
known as psychogenic itching. Some people become con- 
vinced that their itch is caused by a parasite; this convic- 
tion is often linked to burning sensations in the tongue, 
and may be caused by a major psychiatric disorder. 


Generalized itching 


Itching that occurs all over the body may indicate a 
medical condition such as diabetes mellitus, liver dis- 
ease, kidney failure, jaundice, thyroid disorders (and 
rarely, cancer). Blood disorders such as leukemia, and 
lymphatic conditions such as Hodgkin’s disease may 
sometimes cause itching as well. 


Some people may develop an itch without a rash 
when they take certain drugs (such as aspirin, codeine, 
cocaine); others may develop an itchy red “drug rash” or 
hives because of an allergy to a specific drug. 


Itching also may be caused when any of the family 
of hookworm larvae penetrate the skin. This includes 
swimmer’s itch and creeping eruption caused by cat or 
dog hookworm, and ground itch caused by the “true” 
hookworm. 


Many skin conditions cause an itchy rash. These 
include: 


e atopic dermatitis 

e chickenpox 

e contact dermatitis 

e dermatitis herpetiformis (occasionally) 

* eczema 

¢ fungus infections (such as athlete’s foot) 
e hives (urticaria) 

e insect bites 

e lice 

e lichen planus 

* neurodermatitis (lichen simplex chronicus) 
e psoriasis (occasionally) 

e scabies 


On the other hand, itching all over the body can be 
caused by something as simple as bathing too often, 
which removes the skin’s natural oils and may make the 
skin too dry and scaly. 


Localized itching 


Specific itchy areas may occur if a person comes in 
contact with soap, detergents, and wool or other rough- 
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textured, scratchy material. Adults who have hemor- 
rhoids, anal fissure, or persistent diarrhea may notice 
itching around the anus (called “pruritus ani”). In chil- 
dren, itching in this area is most likely due to worms. 


Intense itching in the external genitalia in women 
(“pruritus vulvae”) may be due to candidiasis, hormonal 
changes, or the use of certain spermicides or vaginal sup- 
positories, ointments, or deodorants. 


It’s also common for older people to suffer from dry, 
itchy skin (especially on the back) for no obvious reason. 
Younger people also may notice dry, itchy skin in cold 
weather. Itching is also a common complaint during 
pregnancy. 


Diagnosis 


Itching is a symptom that is quite obvious to its vic- 
tim. Someone who itches all over should seek medical 
care. Because itching can be caused by such a wide vari- 
ety of triggers, a complete physical exam and medical 
history will help diagnose the underlying problem. A 
variety of blood and stool tests may help determine the 
underlying cause. 


Treatment 


Antihistamines such as diphenhydramine (Benadryl) 
can help relieve itching caused by hives, but won’t affect 
itching from other causes. Most antihistamines also make 
people sleepy, which can help patients sleep who would 
otherwise be awake from the itch. 


Specific treatment of itching depends on the under- 
lying condition that causes it. In general, itchy skin 
should be treated very gently. While scratching may tem- 
porarily ease the itch, in the long run scratching just 
makes it worse. In addition, scratching can lead to an 
endless cycle of itch—scratch—more itching. 


To avoid the urge to scratch, a person can apply a 
cooling or soothing lotion or cold compress when the 
urge to scratch occurs. Soaps are often irritating to the 
skin, and can make an itch worse; they should be avoid- 
ed, or used only when necessary. 


Creams or ointments containing cortisone may help 
control the itch from insect bites, contact dermatitis or 
eczema. Cortisone cream should not be applied to the 
face unless a doctor prescribes it. 


Probably the most common cause of itching is dry 
skin. There are a number of simple things a person can 
do to ease the annoying itch: 


e don’t wear tight clothes 


e avoid synthetic fabrics 
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KEY TERMS 


Atopic dermatitis—An intensely itchy inflamma- 
tion often found on the face of people prone to 
allergies. In infants and early childhood, it’s called 
infantile eczema. 


Creeping eruption—Itchy irregular, wandering red 
lines on the foot made by burrowing larvae of the 
hookworm family and some roundworms. 


Dermatitis herpetiformis—A chronic very itchy 
skin disease with groups of red lesions that leave 
spots behind when they heal. It is sometimes asso- 
ciated with cancer of an internal organ. 


Eczema—A superficial type of inflammation of the 
skin that may be very itchy and weeping in the 
early stages; later, the affected skin becomes crust- 
ed, scaly, and thick. There is no known cause. 


Hodgkin’s disease—A type of cancer character- 
ized by slowly-enlarging lymph tissue; symptoms 
include generalized itching. 

Lichen planus—A noncancerous, chronic itchy 
skin disease that causes small, flat purple plaques 
on wrists, forearm, ankles. 


Neurodermatitis —An itchy skin disease (also 
called lichen simplex chronicus) found in nervous, 
anxious people. 


Psoriasis—A common chronic skin disorder that 
causes red patches anywhere on the body. Occa- 
sionally, the lesions may itch. 


Scabies—A contagious parasitic skin disease char- 
acterized by intense itching. 


Swimmer’s itch—An allergic skin inflammation 
caused by a sensitivity to flatworms that die under 
the skin, causing an itchy rash. 


¢ don’t take long baths 


e wash the area in lukewarm water with a little baking 
soda 


e for generalized itching, take a lukewarm shower 


¢ try a lukewarm oatmeal (or Aveeno) bath for general- 
ized itching 


e apply bath oil or lotion (without added colors or scents) 
right after bathing 


People who itch as a result of mental problems or 
stress should seek help from a mental health expert. 
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Prognosis 


Most cases of itching go away when the underlying 
cause is treated successfully. 


Prevention 


There are certain things people can do to avoid itchy 
skin. Patients who tend toward itchy skin should: 


e avoid a daily bath 
e use only lukewarm water when bathing 
* use only gentle soap 


* pat dry, not rub dry, after bathing, leaving a bit of water 
on the skin 


e apply a moisture-holding ointment or cream after the 
bath 


e use a humidifier in the home 


Patients who are allergic to certain substances, med- 
ications, and so on can avoid the resulting itch if they 
avoid contact with the allergen. Avoiding insect bites, 
bee stings, poison ivy and so on can prevent the resulting 
itch. Treating sensitive skin carefully, avoiding overdry- 
ing of the skin, and protecting against diseases that cause 
itchy rashes are all good ways to avoid itching. 


Resources 


BOOKS 

Donahue, Peggy Jo. Relief from Chronic Skin Problems. New 
York: Dell Publishing, 1992. 

Manual of Clinical Problems in Dermatology. Ed. Susan M. 
Olbricht, et al. Boston: Little, Brown and Co.,1992. 

Turkington, Carol A., and Jeffrey S. Dover. Skin Deep: An A to 
Z of Skin Disorders, Treatments and Health. New York: 
Facts on File, 1998. 


PERIODICALS 
Bogin, Rob. “Don’t Scratch That Itch.” Rocky Mountain News, 
5 Oct. 1997, 6F. 


Carol A. Turkington 


f IUD 


Definition 


An IUD is an intrauterine device made of plastic 
and/or copper that is inserted into the womb (uterus) by 
way of the vaginal canal. One type releases a hormone 
(progesterone), and is replaced each year. The second 
type is made of copper and can be left in place for five 
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years. The most common shape in current use is a plastic 
“T” which is wrapped with copper wire. 


Purpose 


IUDs are used to prevent pregnancy and are consid- 
ered to be 95-98% effective. It should be noted that 
IUDs offer no protection against the acquired immunod- 
eficiency syndrome (AIDS) virus or other sexually 
transmitted diseases (STDs). 


Precautions 


IUDs are placed in the uterus by physicians. Prior to 
placement the doctor will take a medical history, do a 
physical examination, and take a Pap test. Women who 
have had tubal pregnancies, an abnormal Pap smear, or 
abnormal vaginal bleeding are generally disqualified 
from using this form of contraception. Also, women 
who have STDs, an allergy to copper, severe pain with 
periods (menstruation), sex with multiple partners, or 
who are currently pregnant are not eligible for an IUD. 
There are no age restrictions. 


Description 


There is continuing controversy over exactly how 
IUDs prevent pregnancy. Some researchers think preg- 
nancy is controlled by preventing conception (fertiliza- 
tion), while others believe that the devices prevent 
embryo attachment to the uterine wall (implantation). 


IUDs that release a hormone may prevent pregnancy 
in several ways. Since one hormonal response is a thick- 
ening of the mucus at the entrance to the uterus, it is 
more difficult for the sperm to gain entry. This prevents 
the sperm from reaching an ovum. At the same time, the 
lining of the uterus becomes thinner, making it more dif- 
ficult for a fertilized egg to implant itself in the uterus. 
The copper device slowly releases copper, which is 
believed to weaken and perhaps kill sperm. An alternate 
explanation is that these objects “sweep” the uterus, dis- 
lodging any fertilized egg that attempts to implant itself. 
In addition, both devices tend to cause a mild inflamma- 
tory reaction in the lining of the uterus, which also has an 
adverse impact on implantation. 


Preparation 


After the physician approves the use of an IUD, the 
woman’s genital area is washed thoroughly with soap 
and water in preparation of IUD insertion. The opening 
into the uterus (cervix) will also be cleaned with an anti- 
septic such as an iodine solution. Actual IUD insertion 
takes about five minutes, during which local anesthesia is 
used to reduce any discomfort associated with the proce- 
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KEY TERMS 


Antiseptic—An antiseptic is a chemical that pre- 
vents the growth of germs. 


Hormone—Hormones are chemicals that are pro- 
duced in an organ or gland and then are carried 
by the blood to another part of the body where 
they produce a special effect for which they were 
designed. 


Pap test—This is a procedure by which cells are 
collected from the cervix and vagina by inserting a 
swab into the vaginal canal. These cells are then 
examined under a microscope in order to detect 
signs of early cancer. 


dure. A plastic string connected to the IUD will hang out 
of the uterus into the vagina. The string is used to period- 
ically check the position of the IUD. 


Aftercare 


The woman will be taught to watch for the signs and 
symptoms of potential complications and how to check 
the string, which should be done at least once a week. To 
check the string, the woman should first wash her hands 
with soap and water. From a squatting position, or with 
one foot elevated (such as on a chair), she should gently 
insert her finger into the vagina until she feels the cervix. 
If she cannot feel the string, if the string feels longer than 
it should, or if she can feel part of the IUD she should 
notify her physician immediately. Additional information 
that needs to be reported includes painful intercourse and 
unusual discharges from the vagina. 
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Risks 


Serious risks are rare, but include heavy bleeding, 
pain, infection, cramps, pelvic inflammatory disease, 
perforation of the uterus, and ectopic pregnancy. 


Resources 


BOOKS 

Dickason, Elizabeth Jean, Bonnie Lang Silverman, and Judith 
A. Kaplan. Maternal-Infant Nursing Care. St. Louis: 
Mosby- Year Book Inc., 1998. 

Gorrie, Trula Meyers, Emily Slone McKinney, and Sharon 
Smith Murray. Foundations of Maternal-Newborn Nurs- 
ing. Philadelphia: W. B. Saunders Co., 1998. 

Nichols, Francine H., and Elaine Zwelling. Maternal-Newborn 
Nursing: Theory and Practice. Philadelphia: W. B. Saun- 
ders Co., 1997. 

Olds, Sally B., Marcia L. London, and Patricia Wieland 
Ladewig. Maternal-Newborn Nursing: A Family Centered 
Approach. Menlo Park, CA: Addison-Wesley, 1996. 


ORGANIZATIONS 

Planned Parenthood Federation of America, Inc. 810 Seventh 
Ave., New York, NY,10019. (800) 669-0156. <http:// 
www.plannedparenthood.org>. 


OTHER 

“Intrauterine Device (IUD).” Planned Parenthood League of 
Massachusetts Page. 11 Feb. 1998 <http://www.pplm. 
org/iud.html>. 

“The IUD (Intrauterine Device): Answers to Your Questions.” 
EngenderHealth Page. 4 Feb. 1998 <http://www.engender 
health.org>. 


Donald G. Barstow, RN 


Ivory bones see Osteopetroses 
Ivy method see Bleeding time 
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I Japanese encephalitis 


Definition 


Japanese encephalitis is an infection of the brain 
caused by a virus. The virus is transmitted to humans by 
mosquitoes. 


Description 


The virus that causes Japanese encephalitis is called 
an arbovirus, which is an arthropod-borne virus. Mosqui- 
toes are a type of arthropod. Mosquitoes in a number of 
regions carry this virus and are responsible for passing it 
along to humans. Many of these areas are in Asia, includ- 
ing Japan, Korea, China, India, Thailand, Indonesia, 
Malaysia, Vietnam, Taiwan, and the Philippines. Areas 
where the disease-causing arbovirus is always present are 
referred to as being endemic for the disease. In such areas, 
blood tests will reveal that more than 70% of all adults 
have been infected at some point with the arbovirus. 


Because the virus that causes Japanese encephalitis 
is carried by mosquitoes, the number of people infected 
increases during those seasons when mosquitoes are 
abundant. This tends to be in the warmest, rainiest 
months. In addition to humans, other animals like wild 
birds, pigs, and horses are susceptible to infection with 
this arbovirus. Because the specific type of mosquito car- 
rying the Japanese encephalitis arbovirus frequently 
breeds in rice paddies, the disease is considered to be pri- 
marily a rural problem. 


Causes and symptoms 


The virus is transferred to a human when an infect- 
ed mosquito sucks that person’s blood. Once in the 
body, the virus travels to various glands where it multi- 
plies. The virus can then enter the bloodstream. Ulti- 
mately, the virus settles in the brain, where it causes 
serious problems. 
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Japanese encephalitis begins with fever, severe 
headache, nausea, and vomiting. As the tissue covering 
the brain and spinal cord (the meninges) becomes infect- 
ed and swollen, the patient will develop a stiff and 
painful neck. By day two or three, the patient begins to 
suffer the effects of swelling in the brain. These effects 
include: 


e problems with balance and coordination 
e paralysis of some muscle groups 

e tremors 

e seizures 

e lapses in consciousness 

e a stiff, mask-like appearance of the face 


The patient becomes dehydrated and loses weight. If 
the patient survives the illness, the fever will decrease by 
about day seven and the symptoms will begin to improve 
by about day 14. Other patients will continue to have 
extremely high fevers and their symptoms will get worse. 
In these cases, coma and then death occur in 7-14 days. 
Many patients who recover have permanent disabilities 
due to brain damage. 


Diagnosis 


Most diagnostic techniques for Japanese encephali- 
tis do not yield results very quickly. The diagnosis is 
made primarily on the basis of the patient’s symptoms 
and the knowledge of the kinds of illnesses endemic to a 
particular geographic region. 


Immunofluorescence tests, where special viral 
markers react with human antibodies that have been 
tagged with a fluorescent chemical, are used to verify the 
disease. However, these results tend to be unavailable 
until week two of the infection. Other tests involve com- 
paring the presence and quantity of particular antibodies 
in the blood or spinal fluid during week one with those 
present during week two of the illness. 
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Jaundice 


KEY TERMS 


Antibody—A type of cell made by the immune 
system that has the ability to recognize markers 
(antigens) on the surface of invading organisms, 
like bacteria and viruses. 


Encephalitis—A swelling of the brain, potentially 
causing serious brain damage. 


Endemic—Naturally and consistently present in a 
certain geographical region. 


Treatment 


There are no treatments available to stop or slow the 
progression of Japanese encephalitis. Only the symptoms 
of each patient can be treated. Fluids are given to 
decrease dehydration and medications are given to 
decrease fever and pain. Medications are available to 
attempt to decrease brain swelling. Patients in a coma 
may require mechanical assistance with breathing. 


Prognosis 


While the majority of people infected with arbovirus 
never become sick, those who develop Japanese 
encephalitis become very ill. Some outbreaks have a 
50% death rate. A variety of long-term problems may 
haunt those who recover from the illness. These prob- 
lems include: 


e movement difficulties where the arms, legs, or body 
jerks or writhes involuntarily 


e shaking 

e paralysis 

e inability to control emotions 
e loss of mental abilities 


e mental disturbances, including schizophrenia (which 
may affect as many as 75% of Japanese encephalitis 
survivors) 


Young children are most likely to have serious, long- 
term problems after an infection. 


Prevention 


A three-dose vaccine is available for Japanese 
encephalitis and is commonly given to young children in 
areas where the disease is endemic. Travelers to these 
regions can also receive the vaccine. 
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Controlling the mosquito population with insecti- 
cides is another preventive measure. Visitors to regions 
with high rates of Japanese encephalitis should take pre- 
cautions (like using mosquito repellents and sleeping 
under a bed net) to avoid contact with mosquitoes. 


Resources 


BOOKS 

Douglas, R. Gordon. “Other Arthropod-Borne Viruses.” In 
Cecil Textbook of Medicine, ed. J. Claude Bennett and 
Fred Plum. Philadelphia: W. B. Saunders Co., 1996. 

Ray, C. George. “Arthropod-Borne and Other Zoonotic Virus- 
es.” In Sherris Medical Microbiology: An Introduction to 
Infectious Diseases. 3rd ed. Ed. Kenneth J. Ryan. Nor- 
walk, CT: Appleton & Lange, 1994. 


ORGANIZATIONS 

Centers for Disease Control and Prevention. 1600 Clifton Rd., 
NE, Atlanta, GA 30333. (800) 311-3435, (404) 639-3311. 
<http://www.cdc.gov>. 


Rosalyn Carson-De Witt, MD 


| Jaundice 


Definition 


Jaundice is a condition in which a person’s skin and 
the whites of the eyes are discolored yellow due to an 
increased level of bile pigments in the blood resulting 
from liver disease. Jaundice is sometimes called icterus, 
from a Greek word for the condition. 


Description 


In order to understand jaundice, it is useful to know 
about the role of the liver in producing bile. The most 
important function of the liver is the processing of chem- 
ical waste products like cholesterol and excreting them 
into the intestines as bile. The liver is the premier chemi- 
cal factory in the body—most incoming and outgoing 
chemicals pass through it. It is the first stop for all nutri- 
ents, toxins, and drugs absorbed by the digestive tract. 
The liver also collects chemicals from the blood for pro- 
cessing. Many of these outward-bound chemicals are 
excreted into the bile. One particular substance, biliru- 
bin, is yellow. Bilirubin is a product of the breakdown of 
hemoglobin, which is the protein inside red blood cells. 
If bilirubin cannot leave the body, it accumulates and dis- 
colors other tissues. The normal total level of bilirubin in 
blood serum is between 0.2 mg/dL and 1.2 mg/dL. When 
it rises to 3 mg/dL or higher, the person’s skin and the 
whites of the eyes become noticeably yellow. 
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Bile is formed in the liver. It then passes into the net- 
work of hepatic bile ducts, which join to form a single 
tube. A branch of this tube carries bile to the gallbladder, 
where it is stored, concentrated, and released on a signal 
from the stomach. Food entering the stomach is the sig- 
nal that stimulates the gallbladder to release the bile. The 
tube, which is now called the common bile duct, contin- 
ues to the intestines. Before the common bile duct reach- 
es the intestines, it is joined by another duct from the 
pancreas. The bile and the pancreatic juice enter the 
intestine through a valve called the ampulla of Vater. 
After entering the intestine, the bile and pancreatic secre- 
tions together help in the process of digestion. 


Causes and symptoms 


There are many different causes for jaundice, but 
they can be divided into three categories based on where 
they start—before, in, or after the liver (pre-hepatic, 
hepatic and post-hepatic). When bilirubin begins its life 
cycle, it cannot be dissolved in water. The liver changes 
it so that it is soluble in water. These two types of biliru- 
bin are called unconjugated (insoluble) and conjugated 
(soluble). Blood tests can easily distinguish between 
these two types of bilirubin. 


Hemoglobin and bilirubin formation 


Bilirubin begins as hemoglobin in the blood-forming 
organs, primarily the bone marrow. If the production of 
red blood cells (RBCs) falls below normal, the extra 
hemoglobin finds its way into the bilirubin cycle and 
adds to the pool. 


Once hemoglobin is in the red cells of the blood, it 
circulates for the life span of those cells. The hemoglobin 
that is released when the cells die is turned into bilirubin. 
If for any reason the RBCs die at a faster rate than usual, 
bilirubin can accumulate in the blood and cause jaundice. 


Hemolytic disorders 


Many disorders speed up the death of red blood 
cells. The process of red blood cell destruction is called 
hemolysis, and the diseases that cause it are called 
hemolytic disorders. If red blood cells are destroyed 
faster than they can be produced, the patient develops 
anemia. Hemolysis can occur in a number of diseases, 
disorders, conditions, and medical procedures: 


e Malaria. The malaria parasite develops inside red 
blood cells. When it is mature it breaks the cell apart 
and swims off in the blood. This process happens to 
most of the parasites simultaneously, causing the inter- 
mittent symptoms of the disease. When enough cells 
burst at once, jaundice may result from the large 
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This patient suffers from obstructive jaundice, which is 
often caused by gallstones. (Custom Medical Stock Photo. 
Reproduced by permission.) 


amount of bilirubin formed from the hemoglobin in the 
dead cells. The pigment may reach the urine in suffi- 
cient quantities to cause “blackwater fever,” an often 
lethal form of malaria. 


e Side effects of certain drugs. Some common drugs can 
cause hemolysis as a rare but sudden side effect. These 
medications include some antibiotic and anti-tuberculo- 
sis medicines; drugs that regulate the heartbeat; and 
levodopa, a drug used to treat Parkinson’s disease. 


e Certain drugs in combination with a hereditary enzyme 
deficiency known as glucose-6-phosphate dehydroge- 
nase (G6PD). G6PD is a deficiency that affects over 
200 million people in the world. Some of the drugs list- 
ed above are more likely to cause hemolysis in people 
with G6PD. Other drugs cause hemolysis only in peo- 
ple with this disorder. Most important among these 
drugs are anti-malarial medications such as quinine, 
and vitamins C and K. 


1881 


aoipune{ 


Jaundice 


A newborn baby undergoes phototherapy with visible blue 
light to treat his jaundice. (Photograph by Ron Sutherland, 
Photo Researchers, Inc. Reproduced by permission.) 


e Poisons. Snake and spider venom, certain bacterial tox- 
ins, copper, and some organic industrial chemicals 
directly attack the membranes of red blood cells. 


Artificial heart valves. The inflexible moving parts of 
heart valves damage RBCs as they flutter back and 
forth. This damage is one reason to recommend pig 
valves and valves made of other organic materials. 


Hereditary RBC disorders. There are a number of 
hereditary defects that affect the blood cells. There are 
many genetic mutations that affect the hemoglobin 
itself, the best-known of which is sickle cell disease. 
Such hereditary disorders as spherocytosis weaken the 
outer membrane of the red cell. There are also inherited 
defects that involve the internal chemistry of RBCs. 


Enlargement of the spleen. The spleen is an organ that 
is located near the upper end of the stomach and filters 
the blood. It is supposed to filter out and destroy only 
worn-out RBCs. If it has become enlarged, it filters out 


1882 


normal cells as well. Malaria, other infections, cancers 
and leukemias, some of the hereditary anemias men- 
tioned above, obstruction of blood flow from the 
spleen—all these and many more diseases can enlarge 
the spleen to the point where it removes too many red 
blood cells. 


Diseases of the small blood vessels. Hemolysis that 
occurs in diseased small blood vessels is called microan- 
giopathic hemolysis. It results from damage caused by 
rough surfaces on the inside of the capillaries. The RBCs 
squeeze through capillaries one at a time and can easily 
be damaged by scraping against the vessel walls. 


e Immune reactions to RBCs. Several types of cancer 
and immune system diseases produce antibodies that 
react with RBCs and destroy them. In 75% of cases, 
this reaction occurs all by itself, with no underlying dis- 
ease to account for it. 


Transfusions. If a patient is given an incompatible 
blood type, hemolysis results. 


Kidney failure and other serious diseases. Several dis- 
eases are characterized by defective blood coagulation 
that can destroy red blood cells. 


Erythroblastosis fetalis. Erythroblastosis fetalis is a 
disease of newborns marked by the presence of too 
many immature red blood cells (erythroblasts) in the 
baby’s blood. When a baby’s mother has a different 
blood type, antibodies from the mother may leak into 
the baby’s circulation and destroy blood cells. This 
reaction can produce severe hemolysis and jaundice in 
the newborn. Rh factor incompatibility is the most 
common cause. 


e High bilirubin levels in newborns. Even in the absence 
of blood type incompatibility, the newborn’s bilirubin 
level may reach threatening levels. 


Normal jaundice in newborns 


Normal newborn jaundice is the result of two condi- 
tions occurring at the same time—a pre-hepatic and a 
hepatic source of excess bilirubin. First of all, the baby at 
birth immediately begins converting hemoglobin from a 
fetal type to an adult type. The fetal type of hemoglobin 
was able to extract oxygen from the lower levels of oxy- 
gen in the mother’s blood. At birth the infant can extract 
oxygen directly from his or her own lungs and does not 
need the fetal hemoglobin any more. So fetal hemoglo- 
bin is removed from the system and replaced with adult 
hemoglobin. The resulting bilirubin loads the system and 
places demands on the liver to clear it. But the liver is not 
quite ready for the task, so there is a period of a week or 
so when the liver has to catch up. During that time the 
baby is jaundiced. 
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Hepatic jaundice 


Liver diseases of all kinds threaten the organ’s abili- 
ty to keep up with bilirubin processing. Starvation, cir- 
culating infections, certain medications, hepatitis, and 
cirrhosis can all cause hepatic jaundice, as can certain 
hereditary defects of liver chemistry, including Gilbert’s 
syndrome and Crigler-Najjar syndrome. 


Post-hepatic jaundice 


Post-hepatic forms of jaundice include the jaundices 
caused by failure of soluble bilirubin to reach the 
intestines after it has left the liver. These disorders are 
called obstructive jaundices. The most common cause of 
obstructive jaundice is the presence of gallstones in the 
ducts of the biliary system. Other causes have to do with 
birth defects and infections that damage the bile ducts; 
drugs; infections; cancers; and physical injury. Some 
drugs—and pregnancy on rare occasions—simply cause 
the bile in the ducts to stop flowing. 


Symptoms and complications associated with 
jaundice 


Certain chemicals in bile may cause itching when too 
much of them ends up in the skin. In newborns, insoluble 
bilirubin may get into the brain and do permanent damage. 
Long-standing jaundice may upset the balance of chemi- 
cals in the bile and cause stones to form. Apart from these 
potential complications and the discoloration of skin and 
eyes, jaundice by itself is inoffensive. Other symptoms are 
determined by the disease producing the jaundice. 


Diagnosis 
Physical examination 


In many cases the diagnosis of jaundice is suggested 
by the appearance of the patient’s eyes and complexion. 
The doctor will ask the patient to lie flat on the examin- 
ing table in order to feel (palpate) the liver and spleen for 
enlargement and to evaluate any abdominal pain. The 
location and severity of abdominal pain and the presence 
or absence of fever help the doctor to distinguish 
between hepatic and obstructive jaundice. 


Laboratory tests 


Disorders of blood formation can be diagnosed by 
more thorough examination of the blood or the bone 
marrow, where blood is made. Occasionally a bone mar- 
row biopsy is required, but usually the blood itself will 
reveal the diagnosis. The spleen can be evaluated by an 
ultrasound examination or a nuclear scan if the physical 
examination has not yielded enough information. 
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Liver disease is usually assessed from blood studies 
alone, but again a biopsy may be necessary to clarify less 
obvious conditions. A liver biopsy is performed at the 
bedside. The doctor uses a thin needle to take a tiny core 
of tissue from the liver. The tissue sample is sent to the 
laboratory for examination under a microscope. 


Assessment of jaundice in newborns 


Newborns are more likely to have problems with 
jaundice if: 


e they are premature. 
e they are Asian or Native Americans. 
e they have been bruised during the birth process. 


e they have lost too much weight during the first few 
days. 


e they are born at high altitude. 
e the mother has diabetes. 


e labor had to be induced 


Imaging studies 


Disease in the biliary system can be identified by 
imaging techniques, of which there are many. X rays are 
taken a day after swallowing a contrast agent that is secret- 
ed into the bile. This study gives functional as well as 
anatomical information. There are several ways of inject- 
ing x ray dye directly into the bile ducts. It can be done 
through a thin needle pushed straight into the liver or 
through a scope passed through the stomach that can inject 
dye into the Ampulla of Vater. CT and MRI scans are very 
useful for imaging certain conditions like cancers in and 
around the liver or gall stones in the common bile duct. 


Treatment 
Jaundice in newborns 


Newborns are the only major category of patients in 
whom the jaundice itself requires attention. Because the 
insoluble bilirubin can get into the brain, the amount in 
the blood must not go over certain levels. If there is rea- 
son to suspect increased hemolysis in the newborn, the 
bilirubin level must be measured repeatedly during the 
first few days of life. If the level of bilirubin shortly after 
birth threatens to go too high, treatment must begin 
immediately. Exchanging most of the baby’s blood was 
the only way to reduce the amount of bilirubin until a 
few decades ago. Then it was discovered that bright blue 
light will render the bilirubin harmless. Now jaundiced 
babies are fitted with eye protection and placed under 
bright fluorescent lights. The light chemically alters the 
bilirubin in the blood as it passes through the baby’s skin. 
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Jaundice 


KEY TERMS 


Ampulla of Vater—The widened portion of the duct 
through which the bile and pancreatic juices enter 
the intestine. Ampulla is a Latin word for a bottle 
with a narrow neck that opens into a wide body. 


Anemia—A condition in which the blood does not 
contain enough hemoglobin. 


Biliary system/Bile ducts—The gall bladder and the 
system of tubes that carries bile from the liver into 
the intestines. 


Bilirubin—A reddish pigment excreted by the liver 
into the bile as a breakdown product of hemoglo- 
bin. 

Crigler-Najjar syndrome—A moderate to severe 
form of hereditary jaundice. 


Erythroblastosis fetalis—A disorder of newborn 
infants marked by a high level of immature red 
blood cells (erythroblasts) in the infant’s blood. 


Gilbert’s syndrome—A mild hereditary form of 
jaundice. 


Hemolytic disorders 


Hemolytic diseases are treated, if at all, with med- 
ications and blood transfusions, except in the case of a 
large spleen. Surgical removal of the spleen (splenecto- 
my) can sometimes cure hemolytic anemia. Drugs that 
cause hemolysis or arrest the flow of bile must be 
stopped immediately. 


Hepatic jaundice 


Most liver diseases have no specific cure, but the liver 
is so robust that it can heal from severe damage and regen- 
erate itself from a small remnant of its original tissue. 


Post-hepatic jaundice 


Obstructive jaundice frequently requires a surgical 
cure. If the original passageways cannot be restored, sur- 
geons have several ways to create alternate routes. A 
popular technique is to sew an open piece of intestine 
over a bare patch of liver. Tiny bile ducts in that part of 
the liver will begin to discharge their bile into the intes- 
tine, and pressure from the obstructed ducts elsewhere 
will find release in that direction. As the flow increases, 
the ducts grow to accommodate it. Soon all the bile is 
redirected through the open pathways. 
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Glucose-6-phosphate dehydrogenase (G6PD) defi- 
ciency—A hereditary disorder that can lead to 
episodes of hemolytic anemia in combination with 
certain medications. 


Hemoglobin—The red chemical in blood cells that 
carries oxygen. 


Hemolysis—The destruction or breakdown of red 
blood cells. 


Hepatic—Refers to the liver. 
Icterus—Another name for jaundice. 


Microangiopathic—Pertaining to disorders of the 
small blood vessels. 


Pancreas—The organ beneath the stomach that pro- 
duces digestive juices, insulin, and other hormones. 


Sickle cell disease—A hereditary defect in hemo- 
globin synthesis that changes the shape of red cells 
and makes them more fragile. 


Splenectomy—Surgical removal of the spleen. 


Prevention 


Erythroblastosis fetalis can be prevented by giving 
an Rh negative mother a gamma globulin solution called 
RhoGAM whenever there is a possibility that she is 
developing antibodies to her baby’s blood. G6PD hemol- 
ysis can be prevented by testing patients before giving 
them drugs that can cause it. Medication side effects can 
be minimized by early detection and immediate cessation 
of the drug. Malaria can often be prevented by certain 
precautions when traveling in tropical or subtropical 
countries. These precautions include staying in after 
dark; using prophylactic drugs such as mefloquine; and 
protecting sleeping quarters with mosquito nets treated 
with insecticides and mosquito repellents. 


Resources 


BOOKS 

Balistreri, William F. “Manifestations of Liver Disease.” In 
Nelson Textbook of Pediatrics, ed. Richard E. Behrman. 
Philadelphia: W. B. Saunders Co., 1996. 

“Jaundice.” In Sleisenger & Fordtran’s Gastrointestinal and 
Liver Disease, ed. Mark Feldman, et al. Philadelphia: W. 
B. Saunders Co., 1998. 

Kaplan, Lee M., and Kurt J. Isselbacher. “Jaundice.” In Harri- 
son’s Principles of Internal Medicine, ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 
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McQuaid, Kenneth R. “Alimentary Tract.” In Current Medical 
Diagnosis and Treatment, 1996. 35th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1995. 

Scharschmidt, Bruce F. “Bilirubin Metabolism, Hyperbiliru- 
binemia, and Approach to the Jaundiced Patient.” In Cecil 
Textbook of Medicine, ed. J. Claude Bennett and Fred 
Plum. Philadelphia: W. B. Saunders Co., 1996. 


ORGANIZATIONS 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. <http://www.liverfoundation. 
org>. 


J. Ricker Polsdorfer, MD 


f Jaw wiring 


Definition 


Jaw wiring, also known as maxillomandibular fixa- 
tion, is a surgical procedure where metal pins and wires 
are anchored into the jaw bones and surrounding tissues 
to keep the jaw from moving. 


Purpose 


Sports injuries, automobile accidents, falls, or fist- 
fights are a few of the situations where the jaw might be 
fractured or broken. In these cases, jaw wiring may be 
necessary to keep the bones aligned and stable while the 
jaw heals. The presence of cancer or other diseased tis- 
sues may make removal and reconstruction of the jaw 
necessary. Wiring the jaws shut has been used in the past 
as a weight loss aid in cases of extreme obesity where 
other treatments had failed, although this procedure is 
rarely used for that purpose today. 


Precautions 


Traumatic injuries to the face can cause damage to 
facial nerves and salivary glands and ducts. These 
injuries can also leave scars that may require additional 
surgery to correct. 


Description 


Jaw wiring surgery can be performed by an oral or 
maxillofacial surgeon (a specially trained dentist), or by 
an otolaryngologist (a doctor specializing in surgeries of 
the head and neck). The procedure may be done in a med- 
ical or dental office if the office is staffed and equipped to 
handle this type of surgery. More often, this surgery is 
performed in a hospital or medical center surgical area. If 
jaw wiring is required due to an injury, the surgeon may 
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set the fracture immediately before swelling sets in. It is 
also possible to wait (up to several weeks) until the 
swelling goes down and some of the soft tissue injuries 
have healed, prior to wiring the jaw fracture. 


The surgeon realigns the fractured bones. Every 
effort is made to restore the shape and appearance of the 
original jaw line. If any teeth were damaged, repair or 
replacement may be done at the same time. Small inci- 
sions may be made through the skin and surrounding tis- 
sue so the pins and wires can be set into the jawbone to 
hold the fracture together. To prevent the lower jaw from 
moving during healing, pins and wires may be inserted 
into the top jaw, as well. The upper and lower jaws are 
then wired together in order to stabilize the fracture. 


As with other types of bone fractures, the jaw may 
take several weeks to heal. Another type of jaw immobi- 
lization that has been developed more recently, rigid fix- 
ation uses small metal plates and screws rather than pins 
and wires to secure the jaw bones. The main benefit of 
this technique is that the jaws do not have to be wired 
shut, allowing the patient to return to a more normal 
lifestyle sooner. 


Preparation 


X rays of the fractured area may be taken prior to 
surgery. Depending on the extent of the facial injury or 
condition to be corrected, the patient may receive a seda- 
tive for relaxation, a local anesthetic drug to numb the 
area, and/or an anesthetic agent to induce unconscious- 
ness prior to the surgery. 


Aftercare 


A patient whose jaw has been wired will not be able 
to eat solid foods for several weeks. In order for the bone 
and surrounding tissues to heal, it is important to maintain 
adequate nutrition. A liquid diet that can be consumed 
through a straw, will be required. Soft, precooked foods 
can be liquefied in a blender, however, it may be difficult 
for the patient to consume adequate calories, protein, vit- 
amins, and minerals with this type of diet. Liquid diet 
formulas may be a good alternative. The patient will also 
have to be taught how to care for the mouth, teeth, and 
injured area while the wires are in place. 


Risks 


It is possible that scarring may occur due to the need 
to make small incisions in the skin in order to insert the 
wires. With any surgical procedure, there are risks asso- 
ciated with the anesthetic drugs used and the possibility 
of infection. If there is a risk that the patient may vomit, 
the jaw wiring may pose a choking hazard. It may be 
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KEY TERMS 


Oral and maxillofacial surgeon—A dentist who is 
trained to perform surgery to correct injuries, 
defects, or conditions of the mouth, teeth, jaws, 
and face. 

Otolaryngologist—A doctor who is trained to treat 
injuries, defects, or conditions of the head and 
neck. 


recommended that wire cutters be kept available in case 
the wires need to be cut in an emergency situation. 


Resources 


BOOKS 
“Jaw Wiring.” In Nutrition and Diet Therapy Reference Dictio- 
nary. 4th ed. New York: Chapman & Hall, 1996. 


ORGANIZATIONS 

American Association of Oral & Maxillofacial Surgeons. 9700 
West Bryn Mawr Avenue; Rosemont, IL 60018-5701; 
(847) 678-6200. 

American Dental Association. 211 E. Chicago Ave., Chicago, 
IL 60611. (312) 440-2500. <http://www.ada.org>. 


OTHER 

“Know the Score on Facial Sports Injuries” The Virtual Hospi- 
tal Page. University of Iowa. <http://www.vh.org>. 

“Topic: Maxillofacial Trauma.” Connecticut Maxillofacial Sur- 
geons Page. <http://www.cmsllc.com/toptrm.html>. 


Altha Roberts Edgren 
JC virus infection see Progressive multifocal 


leukoencephalopathy 
Jejunostomy see Enterostomy 


l Jet lag 


Definition 


Jet lag is a condition marked by fatigue, insomnia, 
and irritability that is caused by air travel through chang- 
ing time zones. 


Description 


Living organisms are accustomed to periods of night 
and day alternating at set intervals. Most of the human 
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body’s regulating hormones follow this cycle, known as 
circadian rhythm. The word circadian comes from the 
Latin, circa, meaning about, and dies, meaning day. 
These cycles are not exactly 24 hours long, hence the 
“circa.” Each chemical has its own cycle of highs and 
lows, interacting with and influencing the other cycles. 
Body temperature, sleepiness, thyroid function, growth 
hormone, metabolic processes, adrenal hormones, and 
the sleep hormone melatonin all cycle with daylight. 
There is a direct connection between the retina (where 
light hits the back of the eye) and the part of the brain 
that controls all these hormones. Artificial light has some 
effect, but sunlight has much more. 


When people are without clocks in a compartment 
that is completely closed to sunlight, most of them fall 
into a circadian cycle of about 25 hours. Normally, all the 
regulating chemicals follow one another in order like 
threads in a weaving pattern. Every morning the sunlight 
resets the cycle, stimulating the leading chemicals and 
thus compensating for the difference between the 24- 
hour day and the 25-hour innate rhythm. 


When traveling through a number of time zones, 
most people reset their rhythms within a few days, 
demonstrating the adaptability of the human species. 
Some people, however, have upset rhythms that last 
indefinitely. 


Causes and symptoms 


Traveling through a few time zones at a time is not 
as disruptive to circadian rhythms as traveling around the 
world can be. The foremost symptom of jet lag is altered 
sleep pattern—sleepiness during the day, and insomnia 
during the night. Jet lag may also include indigestion 
and trouble concentrating. Individuals afflicted by jet lag 
will alternate in and out of a normal day-night cycle. 


Treatment 


In cases of short-term insomnia triggered by jet lag, 
a physician may recommend sleeping pills or prescrip- 
tion medication. Such medication should only be taken 
under the guidance of a health care professional. 


Alternative treatment 


Exposure to bright morning sunlight cures jet lag 
after a few days in most people. A few will have pro- 
longed sleep phase difficulties. For these, there is a curi- 
ous treatment that has achieved success. By forcing one’s 
self into a 27 hour day, complete with the appropriate 
stimulation from bright light, all the errant chemical 
cycles will be able to catch up during one week. 
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When selecting an international flight, individuals 
should try to arrange an early evening arrival in their des- 
tination city. When an individual is traveling to a destina- 
tion in the east, he or she can try going to bed and waking 
up a few hours earlier several days before their flight. If 
travel is to the west, going to bed and waking up later 
than usual can help the body start to adjust to the upcom- 
ing time change. 


The following precautions taken during an interna- 
tional flight can help to limit or prevent jet lag: 


e Stay hydrated. Drink plenty of water and juices to pre- 
vent dehydration. Beverages and foods with caffeine 
should be avoided because of their stimulant properties. 
Alcohol should also be avoided. 


¢ Stretch and walk. As much movement as possible dur- 
ing a flight helps circulation, which moves nutrients 
and waste through the body and aids in elimination. 


e Stay on time. Set watches and clocks ahead to the time 
in the destination city to start adjusting to the change. 


e Sleep smart. Draw the shade and sleep during the 
evening hours in the destination city, even if it is still 
daylight outside of the airplane. Earplugs and sleep 
masks may be helpful in blocking noise and light. 
Many airlines provide these items on international 
flights. 


e Dress comfortably. Wear or bring comfortable clothes 
and slippers that will make sleeping during the flight 
easier. 


Once arriving in their destination city, individuals 
should spend as much time outdoors in the sunlight as 
possible during the day to reset their internal clock and 
lessen the symptoms of jet lag. Bedtime should be post- 
poned until at least 10 P.M., with no daytime naps. Ifa 
daytime nap is absolutely necessary, it should be limited 
to no more than two hours. 


To promote a restful sleeping environment in a hotel 
setting, individuals should request that the hotel desk 
hold all phone calls. Because sleeping in too late can also 
prolong jet lag, an early wake up call should be requested 
if an alarm clock is not available. If the hotel room is 
noisy, a portable white noise machine can help to block 
outside traffic and hallway noises. A room air condition- 
er or fan can serve the same purpose. The temperature in 
the room should also be adjusted for sleeping comfort. 


All antioxidants help to decrease the effects of jet 
lag. Extra doses of vitamins A, C, and E, as well as zinc 
and selenium, two days before and two days after a flight 
help to alleviate jet lag. Melatonin, a hormone which 
helps to regulate circadian rhythms, can also help to 
combat jet lag. Melatonin is available as an over-the- 
counter supplement in most health food stores and phar- 
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KEY TERMS 


Hormone—A chemical made in one part of the 
body that has an effect on another part. 


Melatonin—A hormone which helps to regulate 
circadian rhythms. 


macies, but no more than 3 mg should be used in a 24- 
hour period. 


If weather prevents an individual from spending 
time in the sunlight, light therapy may be beneficial in 
decreasing jet lag symptoms. Light therapy, or pho- 
totherapy, uses a device called a light box, which con- 
tains a set of fluorescent or incandescent lights in front of 
a reflector. Typically, the patient sits for 30 minutes next 
to a 10,000-lux box (which is about 50 times as bright as 
an ordinary indoor light). Light therapy is safe for most 
people, but those with eye diseases should consult a 
healthcare professional before undergoing the treatment. 


Prognosis 


Jet lag usually lasts 24—48 hours after travel has 
taken place. In that short time period, the body adjusts to 
the time change, and with enough rest and daytime expo- 
sure to sunlight, it returns to normal circadian rhythm. 


Prevention 


Eating a high protein diet that is low in calories before 
intended travel may help reduce the effects of jet lag. 


Resources 


BOOKS 
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Jock itch see Ringworm 
Joint aspiration see Joint fluid analysis 


f Joint biopsy 


Definition 


A joint or synovial membrane biopsy refers to a pro- 
cedure where a sample of the joint lining or synovial 
membrane is taken. 


Purpose 


A joint biopsy is performed to determine why a joint 
is painful or swollen. It is usually reserved for more diffi- 
cult cases where the diagnosis is not clear. The test can 
be used to diagnose bacterial or fungal infections, an 
abnormal buildup of iron, cancer, or other diseases. 


Precautions 


The procedure must be done under very sterile con- 
ditions to reduce the risk of infection. 


Description 


The test is performed either in the doctor’s office, 
clinic, or hospital by a surgeon. There are many different 
ways to perform this biopsy: through an incision in the 
joint; with a scope inserted in the joint; or, more typical- 
ly, by the insertion of a sharp instrument through the 
skin. The procedure can be taken from any joint, but the 
most common joint requiring biopsy is the knee. A sharp 
instrument (trocar) is pushed into the joint space. A nee- 
dle with an attached syringe is inserted into the joint to 
withdraw fluid for laboratory analysis. The surgeon may 
instill numbing medicine into the joint and along the nee- 
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KEY TERMS 


Joint—The point where two bones meet. 


Pathology—The branch of medicine that looks at 
abnormal changes in cells and tissues which sig- 
nal disease. 


Synovial membrane—Membrane lining a joint. 


Trocar—A sharp pointed tube through which a 
needle can be inserted. 


dle track before the needle is withdrawn. The trocar and 
then the biopsy needle is inserted and specimens taken. 
After the specimen is taken, both the trocar and the biop- 
sy needle are removed, a bandage is placed over the joint, 
and the samples are sent to pathology for analysis. 


Preparation 


Blood tests will be done to check that blood clots 
properly. A mild sedative may be given before the proce- 
dure. With the patient lying down, the skin over the joint 
is disinfected and a local anesthetic is injected into the 
skin and tissue just below the skin. 


Aftercare 


The joint will need rest for at least one day. Normal 
activity can resume if there is no increased pain or 
swelling. 


Risks 


There is a chance of joint swelling or tenderness. 
Rarely, bleeding and infection can occur in the joint, or 
the biopsy needle could break off or strike a nerve or 
blood vessel. The risk of infection is higher if the patient 
has an immune deficiency. 


Resources 


BOOKS 

“Arthrocentesis, Synovial Fluid Analysis and Synovial Biop- 
sy.” In Primer on Rheumatic Diseases, ed. H. Ralph Schu- 
macher. Atlanta: Arthritis Foundation, 1993. 

Schumacher, H. Ralph, Jr. “Synovial Fluid Analysis and Syn- 
ovial Biopsy.” In Textbook of Rheumatology, ed. William 
N. Kelley, et al. Philadelphia: W. B. Saunders Co., 1997. 


PERIODICALS 
Beaule, V. et al. “Synovial Membrane: Percutaneous Biopsy.” 
Radiology 177 (1990): 581-585 


Jeanine Barone, Physiologist 
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Joint endoscopy see Arthroscopy 


i Joint fluid analysis 


Definition 


Joint fluid analysis, also called synovial fluid analy- 
sis, or arthrocentesis, is a procedure used to assess joint- 
related abnormalities, such as in the knee or elbow. 


Purpose 


The purpose of a joint fluid analysis is to identify the 
cause of swelling in the joints, to relieve pain and disten- 
tion from fluid accumulation in the joint, and to diagnose 
certain types of arthritis and inflammatory joint diseases. 
The test is also a method to determine whether an infec- 
tion, either bacterial or fungal, exists within the joint. 


Precautions 


Joint fluid analysis should not be performed on any 
patient who is uncooperative, especially if the patient 
cannot or will not keep the joint immobile throughout the 
procedure. Patients with certain infections should be 
excluded from the procedure, particularly those who 
have a local infection along the proposed needle track. 
The joint space should be accessible. Therefore, a poorly 
accessible joint space, such as in hip aspiration in an 
obese patient, should not be subject to this procedure. 


Description 


The test is also called arthrocentesis, joint tap, and 
closed joint aspiration. Normal synovial fluid is a clear or 
pale-yellow fluid found in small amounts in joints, bursae 
(fluid-filled sac found on points of friction, like joints), and 
tendon sheaths. The procedure is done by passing a needle 
into a joint space and sucking out (aspirating) synovial 
fluid for diagnostic analysis. When the sample is sent to the 
laboratory, the fluid is analyzed for color, clarity, quantity, 
and chemical composition. It is also examined microscopi- 
cally to check for the presence of bacteria and other cells. 


The procedure takes about 10 minutes. Prior to the 
procedure, any risks that are involved should be 
explained to the patient. No intravenous pain medica- 
tions or sedatives are required, although the patient will 
be given a local anesthetic. 


The patient is asked to lie on their back and remain 
relaxed. The local anesthetic, typically an injection of 
lidocaine, is then administered. The clinician is usually 
seated next to the patient. Then the clinician marks exact- 
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KEY TERMS 


Aspirate—The removal by suction of a fluid from a 
body cavity using a needle. 


Bursae—A closed sac lined with a synovial mem- 
brane and filled with fluid, usually found in areas 
subject to friction, such as where a tendon passes 
over a bone. 


Hematoma—A localized mass of blood that is 
confined within an organ or tissue. 


Synovial fluid—A transparent lubricating fluid 
secreted in a sac to protect an area where a ten- 
don passes over a bone. 


ly where the needle is to enter. As the needle enters the 
joint, a “pop” may be felt or heard. This is normal. Cor- 
rect placement of the needle in the joint space is normally 
painless. At this point, the clinician slowly drains some of 
the fluid into the syringe. The needle is then withdrawn 
and adhesive tape is placed over the needle site. 


Preparation 


Glucose, or sugar, in the joint can be a signal of 
arthritis. If the clinician will be doing a glucose test, the 
patient will be asked to fast for 6-12 hours preceding the 
procedure. If not, there is no special preparation required 
for a joint fluid analysis. 


Aftercare 


Some post-procedural pain may be experienced. For 
this reason, the patient should arrange to be driven home 
by someone else. Aftercare of the joints will depend on 
the results of the analysis. 


Risks 


While joint fluid analysis is generally a safe proce- 
dure, especially when performed on a large, easily acces- 
sible joint, such as the knee, some risks are possible. 
Some of the complications to the procedure, although 
rare, include infection at the site of the needle stick, an 
accumulation of blood (hematoma) formation, local pain, 
injury to cartilage, tendon rupture, and nerve damage. 


Normal results 


The results of a normal joint fluid analysis include 
fluid of a clear or pale-yellow color and the absence of 
bacteria, fungus, and other cells, such as white blood cells. 
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Joint replacement 


Abnormal results 


The results of an abnormal joint fluid analysis 
include fluid that is turbid, or cloudy. Also, white blood 
cells and other blood cells may be found, from which the 
clinician can make a diagnosis and arrive at a treatment 
for the joint problem. An abnormal result can indicate an 
infection caused by a bacteria, or tuberculosis. Or, there 
might be inflammation that is caused by gout, rheuma- 
toid arthritis, or osteoarthritis. 


Resources 


BOOKS 

Arnold, William J., and Robert W. Ike. “Specialized Procedures 
in the Management of Patients with Rheumatic Diseases.” 
In Cecil Textbook of Medicine, ed. James B. Wyngaarden, 
et al. Philadelphia: W. B. Saunders Co., 1996. 


Ron Gasbarro, PharmD 


Joint infection see Infectious arthritis 
Joint radiography see Arthrography 


i Joint replacement 


Definition 


Joint replacement is the surgical replacement of a 
joint with an artificial prosthesis. 


Purpose 


Great advances have been made in joint replacement 
since the first hip replacement was performed in the Unit- 
ed States in 1969. Improvements have been made in the 
endurance and compatibility of materials used and the 
surgical techniques to install artificial joints. Custom 
joints can be made using a mold of the original joint that 
duplicate the original with a very high degree of accuracy. 


The most common joints to be replaced are hips and 
knees. There is ongoing work on elbow and shoulder 
replacement, but some joint problems are still treated 
with joint resection (the surgical removal of the joint in 
question) or interpositional reconstruction (the reassem- 
bly of the joint from constituent parts). 


Seventy percent of joint replacements are performed 
because arthritis has caused the joint to stiffen and 
become painful to the point where normal daily activities 
are no longer possible. If the joint does not respond to 
conservative treatment like medication, weight loss, 
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The components of a prosthetic hip joint, removed due to 
loosening. On the right is the metal shaft encased in the 
cement which fixed it to the inside of the femur. On the left 
is the plastic socket. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


activity restriction, and use of walking aids such as a 
cane, joint replacement is considered appropriate. 


Patients with rheumatoid arthritis or other connec- 
tive tissue diseases may also be candidates for joint 
replacement, but the results are usually less satisfactory 
in those patients. Elderly people who fall and break their 
hip often undergo hip replacement when the probability 
of successful bone healing is low. 


More than 170,000 hip replacements are performed 
in the United States each year. Since the lifetime of the 
artificial joint is limited, the best candidates for joint 
replacement are over age 60. 


Precautions 
Joint replacements are performed successfully on an 


older- than-average group of patients. People with dis- 
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A false color x-ray image of the human pelvis showing a 
prosthetic hip joint. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


eases that interfere with blood clotting are not good can- 
didates for joint replacement. Joint replacement surgery 
should not be done on patients with infection, or any 
heart, kidney or lung problems that would make it risky 
to undergo general anesthesia. 


Description 


Joint replacements are performed under general or 
regional anesthesia in a hospital by an orthopedic surgeon. 
Some medical centers specialize in joint replacement, and 
these centers generally have a higher success rate than less 
specialized facilities. The specific techniques of joint 
replacement vary depending on the joint involved. 


Hip Replacement 


The surgeon makes an incision along the top of the 
thigh bone (femur) and pulls the thigh bone away from 
the socket of the hip bone (the acetabulum). An artificial 
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KEY TERMS 


Catheterization—Inserting a tube into the bladder 
so that a patient can urinate without leaving the bed. 


Prosthesis—A synthetic replacement for a missing 
part of the body, such as a knee or a hip. 


Rheumatoid arthritis—A joint disease of unknown 
origins that may begin at an early age causing 
deformity and loss of function in the joints. 


socket made of metal coated with polyethylene (plastic) 
to reduce friction is inserted in the hip. The top of the 
thigh bone is cut, and a piece of artificial thigh made of 
metal is fitted into the lower thigh bone on one end and 
the new socket on the other. 


The artificial hip can either be held in place by a 
synthetic cement or by natural bone in-growth. The 
cement is an acrylic polymer. It assures good locking of 
the prosthesis to the remaining bone. However, bubbles 
left in the cement after it cures may act as weak spots, 
causing the development of cracks. This promotes loos- 
ening of the prosthesis later in life. If additional surgery 
is needed, all the cement must be removed before surgery 
can be performed. 


An artificial hip fixed by natural bone in-growth 
requires more precise surgical techniques to assure maxi- 
mum contact between the remaining natural bone and the 
prosthesis. The prosthesis is made so that it contains small 
pores that encourage the natural bone to grow into it. 
Growth begins 6 to 12 weeks after surgery. The short term 
outcome with non-cemented hips is less satisfactory, with 
patients reporting more thigh pain, but the long term out- 
look is better, with fewer cases of hip loosening in non- 
cemented hips. The trend is to use the non-cemented tech- 
nique. Hospital stays last from four to eight days. 


Knee Replacement 


The doctor puts a tourniquet above the knee, than 
makes a cut to expose the knee joint. The ligaments sur- 
rounding the knee are loosened, then the shin bone and 
thigh bone are cut and the knee removed. The artificial 
knee is then cemented into place on the remaining stubs of 
those bones. The excess cement is removed, and the knee 
is closed. Hospital stays range from three to six days. 


In both types of surgery, preventing infection is very 
important. Antibiotics are given intravenously and contin- 
ued in pill form after the surgery. Fluid and blood loss can 
be great, and sometimes blood transfusions are needed. 
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Juvenile arthritis 


Preparation 


Many patients choose to donate their own blood for 
transfusion during the surgery. This prevents any blood 
incompatibility problems or the transmission of blood- 
borne diseases. 


Prior to surgery, all the standard preoperative blood 
and urine tests are performed, and the patient meets with 
the anesthesiologist to discuss any special conditions that 
affect the administration of anesthesia. Patients receiving 
general anesthesia should not eat or drink for 10 hours 
prior to the operation. 


Aftercare 


Immediately after the operation the patient will be 
catheterized so that he or she will not have to get out of 
bed to urinate. The patient will be monitored for infec- 
tion. Antibiotics are continued and pain medication is pre- 
scribed. Physical therapy begins (first passive exercises, 
then active ones) as soon as possible using a walker, cane, 
or crutches for additional support. Long term care of the 
artificial joint involves refraining from heavy activity and 
heavy lifting, and learning how to sit, walk, how to get out 
of beds, chairs, and cars so as not to dislocate the joint. 


Risks 


The immediate risks during and after surgery 
include the development of blood clots that may come 
loose and block the arteries, excessive loss of blood, and 
infection. Blood thinning medication is usually given to 
reduce the risk of clots forming. Some elderly people 
experience short term confusion and disorientation from 
the anesthesia. 


Although joint replacement surgery is highly suc- 
cessful, there is an increased risk of nerve injury. Dislo- 
cation or fracture of the hip joint is also a possibility. 
Infection caused by the operation can occur as long as a 
year later and can be difficult to treat. Some doctors add 
antibiotics directly to the cement used to fix the replace- 
ment joint in place. Loosening of the joint is the most 
common cause of failure in hip joints that are not infect- 
ed. This may require another joint replacement surgery in 
about 12% of patients within a 15-year period following 
the first procedure. 


Normal results 


Over 90% of patients receiving hip replacements 
achieve complete relief from pain and significant 
improvement in joint function. The success rate is slight- 
ly lower in knee replacements, and drops still more for 
other joint replacement operations. 
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Resources 


PERIODICALS 
Siopack, Jorge, and Harry Jergensen. “Total Hip Arthroplasty.” 
In Western Journal of Medicine (Mar. 1995): 43-50. 


Tish Davidson 


Joint resection see Arthroplasty 
Joint x rays see Arthrography 


| Juvenile arthritis 


Definition 


Juvenile arthritis (JA) refers to a number of different 
conditions, all of which strike children, and all of which 
have joint inflammation as their major manifestation. 


Description 


The skeletal system of the body is made up of differ- 
ent types of the strong, fibrous tissue known as connec- 
tive tissue. Bone, cartilage, ligaments, and tendons are all 
forms of connective tissue that have different composi- 
tions, and thus different characteristics. 


The joints are structures that hold two or more bones 
together. Some joints (synovial joints) allow for move- 
ment between the bones being joined (called articulating 
bones). The simplest model of a synovial joint involves 
two bones, separated by a slight gap called the joint cavi- 
ty. The ends of each articular bone are covered by a layer 
of cartilage. Both articular bones and the joint cavity are 
surrounded by a tough tissue called the articular capsule. 
The articular capsule has two components: the fibrous 
membrane on the outside, and the synovial membrane 
(or synovium) on the inside. The fibrous membrane may 
include tough bands of fibrous tissue called ligaments, 
which are responsible for providing support to the joints. 
The synovial membrane has special cells and many cap- 
illaries (tiny blood vessels). This membrane produces a 
supply of synovial fluid which fills the joint cavity, lubri- 
cates it, and helps the articular bones move smoothly 
about the joint. 


In JA, the synovial membrane becomes intensely 
inflamed. Usually thin and delicate, the synovium 
becomes thick and stiff, with numerous infoldings on its 
surface. The membrane becomes invaded by white blood 
cells, which produce a variety of destructive chemicals. 
The cartilage along the articular surfaces of the bones 
may be attacked and destroyed, and the bone, articular 
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capsule, and ligaments may begin to be worn away 
(eroded). These processes severely interfere with move- 
ment in the joint. 


JA specifically refers to chronic arthritic conditions 
that affect a child under the age of 16 years, and that last for 
a minimum of three to six months. JA is often characterized 
by a waxing and waning course, with flares separated by 
periods of time during which no symptoms are noted 
(remission). Some literature refers to JA as juvenile 
rheumatoid arthritis, although most types of JA differ 
significantly from the adult disease called rheumatoid 
arthritis, in terms of symptoms, progression, and prognosis. 


Causes and symptoms 


A number of different causes have been sought to 
explain the onset of JA. There seems to be some genetic 
link, based on the fact that the tendency to develop JA 
sometimes runs in a particular family, and based on the 
fact that certain genetic markers are more frequently 
found in patients with JA and other related diseases. 
Many researchers have looked for some infectious cause 
for JA, but no clear connection to a particular organism 
has ever been made. JA is considered by some to be an 
autoimmune disorder. Autoimmune disorders occur 
when the body’s immune system mistakenly identifies 
the body’s own tissue as foreign, and goes about attack- 
ing those tissues, as if trying to rid the body of an invader 
(such as a bacteria, virus, or fungi). While an autoim- 
mune mechanism is strongly suspected, certain markers 
of such a mechanism (such as rheumatoid factor, often 
present in adults with such disorders) are rarely present 
in children with JA. 


Joint symptoms of arthritis may include stiffness, 
pain, redness and warmth of the joint, and swelling. 
Bone in the area of an affected joint may grow too quick- 
ly, or too slowly, resulting in limbs that are of different 
lengths. When the child tries to avoid moving a painful 
joint, the muscle may begin to shorten from disuse. This 
is called a contracture. 


Symptoms of JA depend on the particular subtype. 
JA is classified by the symptoms that appear within the 
first six months of the disorder: 


e Pauciarticular JA: This is the most common and the 
least severe type of JA, affecting about 40-60% of all 
JA patients. This type of JA affects fewer than four 
joints, usually the knee, ankle, wrist, and/or elbow. 
Other more general (systemic) symptoms are usually 
absent, and the child’s growth usually remains normal. 
Very few children (less than 15%) with pauciarticular 
JA end up with deformed joints. Some children with 
this form of JA experience painless swelling of the 
joint. Some children with JA have a serious inflamma- 
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tion of structures within the eye, which if left undiag- 
nosed and untreated could even lead to blindness. 
While many children have cycles of flares and remis- 
sions, in some children the disease completely and per- 
manently resolves within a few years of diagnosis. 


Polyarticular JA: About 40% of all cases of JA are of 
this type. More girls than boys are diagnosed with this 
form of JA. This type of JA is most common in children 
up to age three, or after the age of 10. Polyarticular JA 
affects five or more joints simultaneously. This type of 
JA usually affects the small joints of both hands and 
both feet, although other large joints may be affected as 
well. Some patients with arthritis in their knees will 
experience a different rate of growth in each leg. Ulti- 
mately, one leg will grow longer than the other. About 
half of all patients with polyarticular JA have arthritis 
of the spine and/or hip. Some patients with polyarticu- 
lar JA will have other symptoms of a systemic illness, 
including anemia (low red blood cell count), decreased 
growth rate, low appetite, low-grade fever, and a slight 
rash. The disease is most severe in those children who 
are diagnosed in early adolescence. Some of these chil- 
dren will test positive for a marker present in other 
autoimmune disorders, called rheumatoid factor (RF). 
RF is found in adults who have rheumatoid arthritis. 
Children who are positive for RF tend to have a more 
severe course, with a disabling form of arthritis which 
destroys and deforms the joints. This type of arthritis is 
thought to be the adult form of rheumatoid arthritis 
occurring at a very early age. 


Systemic onset JA: Sometimes called Still disease (after 
a physician who originally described it), this type of JA 
occurs in about 10-20% off all patients with JA. Boys 
and girls are equally affected, and diagnosis is usually 
made between the ages of 5-10 years. The initial symp- 
toms are not usually related to the joints. Instead, these 
children have high fevers; a rash; decreased appetite and 
weight loss; severe joint and muscle pain; swollen 
lymph nodes, spleen, and liver; and serious anemia. 
Some children experience other complications, includ- 
ing inflammation of the sac containing the heart (peri- 
carditis); inflammation of the tissue lining the chest 
cavity and lungs (pleuritis); and inflammation of the 
heart muscle (myocarditis). The eye inflammation 
often seen in pauciarticular JA is uncommon in systemic 
onset JA. Symptoms of actual arthritis begin later in the 
course of systemic onset JA, and they often involve the 
wrists and ankles. Many of these children continue to 
have periodic flares of fever and systemic symptoms 
throughout childhood. Some children will go on to 
develop a polyarticular type of JA. 


e Spondyloarthropathy: This type of JA most commonly 
affects boys older than eight years of age. The arthritis 
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Juvenile arthritis 


KEY TERMS 


Articular bones—Two or more bones that are con- 
nected with each other via a joint. 


Joint—Structures that hold two or more bones 
together. 


Synovial joint—A particular type of joint, which 
allows for movement in the articular bones. 


Synovial membrane—The membrane that lines 
the inside of the articular capsule of a joint, and 
produces a lubricating fluid called synovial fluid. 


occurs in the knees and ankles, moving over time to 
include the hips and lower spine. Inflammation of the 
eye may occur occasionally, but usually resolves with- 
out permanent damage. 


e Psoriatic JA: This type of arthritis usually shows up in 
fewer than four joints, but goes on to include multiple 
joints (appearing similar to polyarticular JA). Hips, 
back, fingers, and toes are frequently affected. A skin 
condition called psoriasis accompanies this type of 
arthritis. Children with this type of JA often have pits or 
ridges in their fingernails. The arthritis usually pro- 
gresses to become a serious, disabling problem. 


Diagnosis 

Diagnosis of JA is often made on the basis of the 
child’s collection of symptoms. Laboratory tests often 
show normal results. Some nonspecific indicators of 
inflammation may be elevated, including white blood 
cell count, erythrocyte sedimentation rate, and a mark- 
er called C-reactive protein. As with any chronic disease, 
anemia may be noted. Children with an extraordinarily 
early onset of the adult type of rheumatoid arthritis will 
have a positive test for rheumatoid factor. 


Treatment 


Treating JA involves efforts to decrease the amount of 
inflammation, in order to preserve movement. Medica- 
tions which can be used for this include nonsteroidal anti- 
inflammatory agents (such as ibuprofen and naproxen). 
Oral (by mouth) steroid medications are effective, but have 
many serious side effects with long-term use. Injections of 
steroids into an affected joint can be helpful. Steroid eye 
drops are used to treat eye inflammation. Other drugs that 
have been used to treat JA include methotrexate, sul- 
fasalazine, penicillamine, and hydroxychloroquine. Physi- 
cal therapy and exercises are often recommended in order 


1894 


to improve joint mobility and to strengthen supporting 
muscles. Occasionally, splints are used to rest painful 
joints and to try to prevent or improve deformities. 


Alternative treatment 


Alternative treatments that have been suggested for 
arthritis include juice therapy, which can work to detoxify 
the body, helping to reduce JA symptoms. Some recom- 
mended fruits and vegetables to include in the juice are car- 
rots, celery, cabbage, potatoes, cherries, lemons, beets, 
cucumbers, radishes, and garlic. Tomatoes and other veg- 
etables in the nightshade (potatoes, eggplant, red and green 
peppers) are discouraged. As an adjunct therapy, aro- 
matherapy preparations utilize cypress, fennel, and lemon. 
Massage oils include rosemary, benzoin, chamomile, cam- 
phor, juniper, and lavender. Other types of therapy which 
have been used include acupuncture, acupressure, and 
body work. Nutritional supplements that may be beneficial 
include large amounts of antioxidants (vitamins C, A, E, 
zinc, selenium, and flavenoids), as well as B vitamins and a 
full complement of minerals (including boron, copper, 
manganese). Other nutrients that assist in detoxifying the 
body, including methionine, cysteine, and other amino 
acids, may also be helpful. A number of autoimmune disor- 
ders, including JA, seem to have a relationship to food 
allergies. Identification and elimination of reactive foods 
may result in a decrease in JA symptoms. Constitutional 
homeopathy can also work to quiet the symptoms of JA 
and bring about balance to the whole person. 


Prognosis 


The prognosis for pauciarticular JA is quite good, as 
is the prognosis for spondyloarthropathy. Polyarticular 
JA carries a slightly worse prognosis. RF-positive pol- 
yarticular JA carries a difficult prognosis, often with pro- 
gressive, destructive arthritis and joint deformities. Sys- 
temic onset JA has a variable prognosis, depending on 
the organ systems affected, and the progression to pol- 
yarticular JA. About 1-5% of all JA patients die of such 
complications as infection, inflammation of the heart, or 
kidney disease. 


Prevention 


Because so little is known about what causes JA, 
there are no recommendations available for how to avoid 
developing it. 


Resources 


BOOKS 

Kredich, Deborah Welt. “Juvenile Rheumatoid Arthritis.” In 
Rudolph’s Pediatric, ed. Abraham M. Rudolph, et al. 
Stamford: Appleton & Lange, 1996. 
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Olson, Judyann C. “Rheumatic Diseases of Childhood.” In 
Principles and Practice of Pediatrics, ed. Frank A. Oski, 
et al. Philadelphia: J. B. Lippincott Co., 1994. 

Schaller, Jane Green. “Juvenile Rheumatoid Arthritis.” In Nel- 
son Textbook of Pediatrics, ed. Richard E. Behrman. 
Philadelphia: W. B. Saunders Co., 1996. 
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ORGANIZATIONS 

The American College of Rheumatology. 1800 Century Place, 
Suite 250, Atlanta, GA 30345. (404) 633-3777. <http:// 
www.rheumatology.org>. 

Arthritis Foundation, 1330 West Peachtree St., Atlanta, GA 
30309. (404) 872-7100. <http://www.arthritis.org>. 


Rosalyn Carson-DeWitt, MD 
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Kala-azar see Leishmaniasis 


I Kaposi’s sarcoma 


Definition 


Kaposi’s sarcoma is a form of skin cancer that can 
involve internal organs. It is most often found in patients 
with acquired immunodeficiency syndrome (AIDS), 
and can be fatal. 


Description 


Kaposi’s sarcoma (KS) was once a very rare form of 
cancer, primarily affecting elderly men of Mediterranean 
and eastern European background, until the 1980s, when 
it began to appear among AIDS patients. It manifests in 
four distinct forms. The first form, called classic KS, was 
described by the Austrian dermatologist Moricz Kaposi 
more than a century ago. Classic KS usually affects older 
men of Mediterranean or eastern European backgrounds 
by producing tumors on the lower legs. Though at times 
painful and disfiguring, they are not generally life-threat- 
ening. The second form of the disease, African endemic 
KS, primarily affects boys and men. It can appear as 
classic KS, or in a more deadly form that quickly spreads 
to tissues below the skin, the bones and lymph system, 
leading to death within a few years of diagnosis. Another 
form of KS, iatrogenic KS, is observed in kidney and 
liver transplant patients who take immunosuppressive 
drugs to prevent rejection of their organ transplant. Iatro- 
genic KS usually reverses after the immunosuppressive 
drug is stopped. The fourth form of KS, AIDS- related 
KS, emerged as one of the first illnesses observed among 
those with AIDS. Unlike classic KS, AIDS-related KS, 
tumors generally appear on the upper body, including the 
head, neck, and back. The tumors also can appear on the 
soft palate and gum areas of the mouth, and in more 


GALE ENCYCLOPEDIA OF MEDICINE 2 


advanced cases, they can be found in the stomach and 
intestines, the lymph nodes, and the lungs, 


Kaposi’s sarcoma is reported to be found in 20% of 
homosexual men who have HIV, 3% in heterosexual 
intravenous drug users, 3% in women and children, 3% 
in transfusion recipients, and 1% in hemophiliacs. Once 
regarded as only a defining illness for AIDS, KS has 
proven to be a progressive, fatal disease on its own, espe- 
cially when the disease becomes systemic. Yet, involve- 
ment throughout the body is not the only factor in patient 
mortality. Research in 2000 found that patients with KS 
in oral mucosa had a higher risk of death than those with 
KS appearing only on the skin. 


Causes and symptoms 
Causes 


A variety of factors appear to contribute to the devel- 
opment of KS. One of the first avenues offered as causal 
agents was genetic predisposition. People with classic 
KS, and those who develop the tumors after transplanta- 
tion, are more likely than others to possess a genetically 
determined immune factor called HLA-DR. Cases of KS 
that run in families, however, are rare. 


The fact that the disease is more likely to afflict men 
than women suggests sex hormones, such as testosterone 
in men, may stimulate the growth of KS tumors, and that 
estrogen in women may retard their growth. 


Immune suppression was the next likely cause since 
liver, kidney, and bone marrow patients who take immuno- 
suppressive drugs to prevent transplant rejection frequent- 
ly develop KS lesions. Similarly, KS has been observed in 
patients receiving systemic treatment with high- dose cor- 
ticosteroids, which also suppresses the immune system. 
Immune suppression is the hallmark of AIDS. 


The current theory is the discovery of an infectious 
agent. A number of viruses have been proposed as possi- 
ble causes, including cytomegalovirus and human papil- 
loma virus, fragments of which have been found in KS 
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Kaposi's sarcoma 


This HIV-positive patient is afflicted with Kaposi’s sarcoma 
inside the mouth. (Custom Medical Stock Photo. Reproduced 
by permission.) 


tumor specimens. A more likely candidate, however, is a 
new herpes virus that has been called human herpes virus 
8 (HHV-8) or KS-associated herpes virus (KSHV). Since 
fragments of the virus were first disclosed in KS samples 
in 1994, they have since been found in KS samples taken 
from patients with classic KS, African endemic KS, and 
KS in transplant patients. Fragments of HHV-8, however, 
have also been found in patients who have other skin dis- 
eases but who do not have KS, 


Studies in 2000 showed that HHV-8 was indeed the 
culprit behind KS. Nevertheless, it does not work alone. 
In combination with a patient’s altered response to 
cytokines (regulatory proteins that are produced by the 
immune system) and the HIV-1 transactivating protein 
Tat which promotes the growth of endothelial cells, 
HHV-8 can then encode interleukin 6 viral proteins, spe- 
cific cytokines that stimulate cell growth in the skin. This 
becomes KS. 


HHV-8 destroys the immune system further by 
directing a cell to remove the major histocompatibility 
complex (MHC-1) proteins that protect it from invasion. 
These proteins are then transferred to the interior of the 
cell and are destroyed. This leaves the cell unguarded 
and vulnerable to invaders which would normally be tar- 
geted for attack by the immune system. 


Research in early 2001 showed that transmission of 
HHV-8 virus can be more casual than was once thought, 
giving rise to incidence among women and children. 
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Women who are intravenous drug users and who also 
have had a sexually transmitted disease have been found 
to harbor HHV-8. This evidence shows that women can 
contract HHV-8 through blood. In addition, researchers 
in 2000 found that HHV-8 could be transmitted orally 
though kissing. This study found more HHV-8 virus in 
oral samples than in genital secretions. In fact, HHV-8 
was difficult to find in genital samples. This may indicate 
why children and women who were not intravenous drug 
users have had KS. 


Symptoms 


Kaposi’s sarcoma produces pink, purple, or brown 
tumors on the skin, mucous membranes, or internal 
organs. 


Diagnosis 


Many physicians will diagnose KS based on the 
appearance of the skin tumors and the patient’s medical 
history. Unexplained cough or chest pain, as well as 
unexplained stomach or intestinal pain or bleeding, could 
suggest that the disease has moved beyond the skin. The 
most certain diagnosis can be achieved by taking a biop- 
sy sample of a suspected KS lesion and examining it 
under high-power magnification. For suspected involve- 
ment of internal organs, physicians will use a broncho- 
scope to examine the lungs or an endoscope to view the 
stomach and intestinal tract. 


Treatment 


Treatment goals for KS are simple: to reduce the 
severity of symptoms, shrink tumors, and prevent disease 
progression. Unfortunately, there is no single best treat- 
ment plan that can achieve all of those goals. Treatments 
range from topical agents for mild disease with few 
tumors to more aggressive systemic chemotherapy for 
more serious KS that has spread to large areas of skin or 
the internal organs. Physicians will frequently combine 
topical, radiation, and various systemic chemotherapy 
drugs, depending on the sites of the body affected, the 
speed at which it is progressing, and the patient’s overall 
health, among other considerations. 


Local therapy 


When the number of KS tumors is small and the dis- 
ease appears to be progressing slowly, physicians have 
had great success with the application, by the patient, of 
a topical gel containing alitretinoin. This product is a nat- 
urally occurring retinoid (a derivative of vitamin A) that 
can inhibit cell growth and activate apoptosis (cell 
death). Patients tolerate the product well with only mild 
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to moderate skin irritation at the site of application in 
some individuals. Duration of treatment is long term, 
with the patient seeing results after four to eight weeks of 
therapy. Treatment slows the progress of the disease and 
reduces the size of the lesions. 


Other local treatments include cryotherapy (using a 
liquid nitrogen spray or probe to freeze the tumor), injec- 
tions of vinblastine (a drug also used for systemic 
chemotherapy) directly into the tumor, laser therapy, or 
radiation therapy targeted at the tumor sites. These 
methods have some success, but they also have unpleas- 
ant side effects. Vinblastine injections are about 70% 
effective, but they do not resolve the lesions completely. 


Systemic chemotherapy 


With widespread KS lesions over the body surface, 
or evidence of spread to other parts of the body, physi- 
cians will consider systemic chemotherapy drugs. A new 
class of chemotherapy drugs, called liposomal anthracy- 
clines, appears to produce good results with fewer toxic 
side effects than do more conventional chemotherapy 
drugs. Two of these drugs, liposomal doxorubicin 
(Doxil) and liposomal daunorubicin (DaunoXone) have 
become the treatment of choice. These drugs last longer 
in the human body, demonstrate higher concentrations of 
the drug in tumors, and have fewer toxic side effects, 


Paclitaxel (Taxol) is the newest drug in the KS arse- 
nal. It has a 75% effective rate and is very effective in 
patients who are resistant to anthracycline drugs. The 3- 
hour infusion time and the incidence of bone marrow 
suppression, hair loss, and joint and muscle pain make it 
less attractive to patients. 


Antiviral therapy 


Evidence suggests that for some individuals, the 
class of AIDS drugs called protease inhibitors, in com- 
bination with other anti-HIV drugs, can reduce the levels 
of detectable HIV in the blood to nearly zero, and in 
some patients stabilize or reverse KS tumors. More 
research is needed in this area. Since the discovery of 
HHV-8, interest in an antiviral approach to KS has 
increased. There is no evidence, however, that two 
antiviral drugs commonly prescribed for herpes, acy- 
clovir and ganciclovir, have any effect on the disease. 
One study of 20,000 patients with HIV and AIDS found 
that those who took foscarnet, another antiviral medica- 
tion that works in a different way than acyclovir and gan- 
ciclovir, were less likely to develop KS tumors. 


Another treatment source is interferon-alpha, which 
is made by the body and has powerful effects on the 
immune system. Investigators have tried injecting it 
directly into lesions, and also in combination with other 
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Kaposi’s sarcoma usually appears on the lower extremities, 
as evidenced on this patient’s hip. (Custom Medical Stock 
Photo. Reproduced by permission.) 


anti-HIV drugs such as zidovudine, with some success. It 
has been used with patients who have KS limited only to 
the skin and who have little immunosuppression. Inter- 
feron-alpha has had poor tumor response and significant 
toxic effects in patients, especially those with seriously- 
depressed immune systems. 


Still other avenues of therapy being researched are 
sex hormones, thalidomide, SU5516 (an endothelial 
growth factor inhibitor), and angiogenesis inhibitors, 
which prevents the growth of blood vessels within a cell 
that supplies oxygen and nutrients. There is also some 
research involving the oral administration of alitretinoin. 


Alternative treatment 


The Bastyr University AIDS Research Study has 
been investigating and collecting data on treatment for 
KS and other opportunistic conditions that are AIDS- 
related. Among the treatments under investigation are 
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Kawasaki syndrome 


KEY TERMS 


African endemic Kaposi’s sarcoma—Affects men 
and boys; can appear like classic KS or in a more 
lethal form. 


AIDS-related Kaposi’s sarcoma—Emerged as one 
of the first illnesses associated with AIDS patients. 
These tumors usually appear on the upper body, 
the soft palate and gum areas, and, as the disease 
advances, in the lymph nodes, stomach, 
intestines, and lungs. 


Apoptosis—Cell death. 


Classic Kaposi’s sarcoma—Usually affects older 
men of Mediterranean or eastern European back- 
grounds, and produces tumors on the lower legs. 


Cytokines—Regulatory proteins that are produced 
by the immune system. 


Human herpesvirus 8—Also called Kaposi’s sarco- 
ma-associated herpesvirus (KSHV). Thought to be 
a viral cause for KS. 


latrogenic Kaposi’s sarcoma—Develops in trans- 
plant patients who take immunosuppressive drugs 
to prevent rejection of their organ transplant, 


MCH-1—Major histocompatibility complex pro- 
teins that protect cells from invasion. 


nutritional and herbal therapies (both internal and exter- 
nal). Bastyr University is located in Seattle, Washington. 


Prognosis 


The prognosis for patients with classic KS is good. 
Tumors can frequently be controlled and patients fre- 
quently die of other causes before any serious spread. 
African endemic KS can progress rapidly and lead to 
premature death, despite treatment. In AIDS-related 
KS, milder cases can frequently be controlled; the prog- 
nosis for more advanced and rapidly progressing cases 
is less certain and dependent on the patient’s overall 
medical condition. There are indications that KS can be 
stabilized or reversed in patients whose level of HIV in 
the blood is reduced to undetectable levels via antiretro- 
viral therapy. 


Prevention 


Safer sex practices may help to prevent AIDS-related 
KS by decreasing the risk of transmission of HHV-8 
through sexual means. However, the addition of avoidance 
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of deep kissing to those precautions may be necessary. 
Intravenous drug users should still be urged not to share 
needles. Treatment with antiretrovirals may help to pre- 
serve the function of the immune system in HIV patients 
and delay the appearance and progression of KS lesions. 
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I Kawasaki syndrome 


Definition 


Kawasaki syndrome is a potentially fatal inflamma- 
tory disease that affects several organ systems in the 
body, including the heart, circulatory system, mucous 
membranes, skin, and immune system. It occurs primari- 
ly in infants and children but has also been identified in 
adults as old as 34 years. Its cause is unknown. 


Description 


Kawasaki syndrome, also called mucocutaneous 
lymph node syndrome (MLNS), is an inflammatory dis- 
order with potentially fatal complications affecting the 
heart and its larger arteries. Nearly twice as many males 
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are affected as females. Although persons of Asian 
descent are affected more frequently than either black or 
white individuals, there does not appear to be a distinc- 
tive geographic pattern of occurrence. Eighty percent of 
cases involve children under the age of four. Although 
the disease usually appears in individuals, it sometimes 
affects several members of the same family and occa- 
sionally occurs in small epidemics. 


Causes and symptoms 


The specific cause of Kawasaki syndrome is 
unknown, although the disease resembles infectious ill- 
nesses in many ways. It has been suggested that Kawasa- 
ki syndrome represents an allergic reaction or other 
unusual response to certain types of infections. Some 
researchers think that the syndrome may be caused by 
the interaction of an immune cell, called the T cell, with 
certain poisons (toxins) secreted by bacteria. 


Kawasaki syndrome has an abrupt onset, with fever 
as high as 104°F (40°C) and a rash that spreads over the 
patient’s chest and genital area. The fever is followed by 
a characteristic peeling of the skin beginning at the fin- 
gertips and toenails. In addition to the body rash, the 
patient’s lips become very red, with the tongue develop- 
ing a “strawberry” appearance. The palms, soles, and 
mucous membranes that line the eyelids and cover the 
exposed portion of the eyeball (conjuntivae) become pur- 
plish-red and swollen. The lymph nodes in the patient’s 
neck may also become swollen. These symptoms may 
last from two weeks to three months, with relapses in 
some patients. 


In addition to the major symptoms, about 30% of 
patients develop joint pains or arthritis, usually in the 
large joints of the body. Others develop pneumonia, 
diarrhea, dry or cracked lips, jaundice, or an inflamma- 
tion of the membranes covering the brain and spinal cord 
(meningitis). A few patients develop symptoms of 
inflammation in the liver (hepatitis), gallbladder, lungs, 
or tonsils. 


About 20% of patients with Kawasaki syndrome 
develop complications of the cardiovascular system. 
These complications include inflammation of the heart 
tissue (myocarditis), disturbances in heartbeat rhythm 
(arrhythmias), and areas of blood vessel dilation 
(aneurysms) in the coronary arteries. Other patients may 
develop inflammation of an artery (arteritis) in their arms 
or legs. Complications of the heart or arteries begin to 
develop around the tenth day after the illness begins, 
when the fever and rash begin to subside. A few patients 
may develop gangrene, or the death of soft tissue, in 
their hands and feet. The specific causes of these compli- 
cations are not yet known. 
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An angiogram showing abnormal coronary arteries in a 
child suffering from Kawasaki’s disease. The coronary arter- 
ies are abnormal and weakened in that they bulge into bal- 
loon shapes, or aneurysms, along their lengths. This illness 
afflicts children between the ages of 1-2 years. (Photograph 
by Mehau Kulyk, Photo Researchers, Inc. Reproduced by per- 
mission.) 


Diagnosis 


Because Kawasaki syndrome is primarily a disease 
of infants and young children, the disease is most likely 
to be diagnosed by a pediatrician. The physician will first 
consider the possible involvement of other diseases that 
cause fever and skin rashes, including scarlet fever, 
measles, Rocky Mountain spotted fever, toxoplasmo- 
sis, juvenile rheumatoid arthritis, and a blistering and 
inflammation of the skin caused by reactions to certain 
medications (Stevens-Johnson syndrome). 


Once other diseases have been ruled out, the 
patient’s symptoms will be compared with a set of diag- 
nostic criteria. The patient must have a fever lasting five 
days or longer that does not respond to antibiotics, 
together with four of the following five symptoms: 


e Inflammation of the conjunctivae of both eyes with no 
discharge 


e At least one of the following changes in the mucous 
membranes of the mouth and throat: “strawberry” 
tongue; cracked lips; or swollen throat tissues 


e At least one of the following changes in the hands or 
feet: swelling caused by excess fluid in the tissues; 
peeling of the skin; or abnormal redness of the skin 


e A skin eruption or rash associated with fever (exan- 
them) on the patient’s trunk 


e Swelling of the lymph nodes in the neck to a size 
greater than 0.6 in (1.5 cm). 


Since the cause of Kawasaki syndrome is unknown, 
there are no laboratory tests that can confirm the diagno- 
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Kawasaki syndrome 


KEY TERMS 


Aneurysm— Dilation of an artery caused by thin- 
ning and weakening of the vessel wall. 


Arrythmia—Abnormal heart rhythm. 
Arteritis—Inflammation of an artery. 
Cardiomegaly—An enlarged heart. 


Conjunctivae—The mucous membranes that cover 
the exposed area of the eyeball and line the inner 
surface of the eyelids. 


Exanthem—A skin eruption associated with a dis- 
ease, usually one accompanied by fever as in 
Kawasaki syndrome. 


Gangrene—The death of soft tissue in a part of the 
body, usually caused by obstructed circulation. 


Hepatitis—Inflammation of the liver. 


sis. The following test results, however, are associated 
with the disease: 


e Blood tests show a high white blood cell count, high 
platelet count, a high level of protein in the blood 
serum, and mild anemia. 


e Chest x ray may show enlargement of the heart (car- 
diomegaly). 


e Urine may show the presence of pus or an abnormally 
high level of protein. 


e An electrocardiogram may show changes in the heart- 
beat rhythm. 


In addition to these tests, it is important to take a 
series of echocardiograms during the course of the illness 
because 20% of Kawasaki patients will develop coronary 
aneurysms or arteritis that will not appear during the first 
examination. 


Treatment 


Kawasaki syndrome is usually treated with a combi- 
nation of aspirin, to control the patient’s fever and skin 
inflammation, and high doses of intravenous immune 
globulin to reduce the possibility of coronary artery com- 
plications. Some patients with heart complications may 
be treated with drugs that reduce blood clotting or may 
receive corrective surgery. 


Follow-up care includes two to three months of 
monitoring with chest x rays, electrocardiography, and 
echocardiography. Treatment with aspirin is often con- 
tinued for several months. 
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Meningitis—Inflammation of the membranes, called 
the meninges, covering the brain and spinal cord. 


Mucocutaneous lymph node syndrome (MLNS)— 
Mucocutaneous lymph node syndrome, another 
name for Kawasaki syndrome. The name comes 
from the key symptoms of the disease, which 
involve the mucous membranes of the mouth and 
throat, the skin, and the lymph nodes. 


Myocarditis—Inflammation of the heart muscle. 


Stevens-Johnson syndrome—A severe inflammatory 
skin eruption that occurs as a result of an allergic 
reaction or respiratory infection. 


T cell—A type of white blood cell that develops in 
the thymus gland and helps to regulate the immune 
system’s response to infections or malignancy. 


Prognosis 


Most patients with Kawasaki syndrome will recover 
completely, but about 1-2% will die as a result of blood clots 
forming in the coronary arteries or as a result of a heart 
attack. Deaths are sudden and unpredictable. Almost 95% 
of fatalities occur within six months of infection, but some 
have been reported as long as 10 years afterward. Long-term 
follow-up of patients with aneurysms indicates that about 
half show some healing of the aneurysm. The remaining half 
has a high risk of heart complications in later life. 
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i Keloids 


Definition 


Keloids are overgrowths of fibrous tissue or scars 
that can occur after an injury to the skin. These heavy 
scars are also called cheloid or hypertrophic scars. In 
individuals prone to keloids, even minor traumas to the 
skin, such as ear piercing, can cause keloids. 


Description 


Keloids can occur anywhere on the body, but they 
are most common on the earlobes, upper back, shoulders, 
and chest. They consist of hard, raised scars that may be 
slightly pink or whitish. These may itch and be painful, 
and some keloids can grow to be quite large. 


Causes and symptoms 


Although the cause of keloids is unknown, it is 
thought that they are due to the body’s failure to turn off 
the healing process needed to repair skin. When this 
occurs, extra collagen forms at the site of the scar, and 
keeps forming because it is not shut off. This results in 
keloid formation. 


Keloids occur most frequently in individuals of 
African-American descent and in those with darker skin. 
Other risk factors include a family history of keloids, 
surgery, acne, burns, ear piercing, vaccinations, or even 
insect bites. In addition, women and young people under 
the age of 30 are more prone to develop them. 


Initially, keloids will begin as a small lump where 
the skin has been injured. This lump grows and can even- 
tually become very large and cosmetically unacceptable. 


Diagnosis 


A dermatologist can usually make the diagnosis of a 
keloid based on looking at the scar. In some cases, how- 
ever, a biopsy may be necessary to rule out other types of 
skin lesions, such as tumors. 


Treatment 


The treatment of choice for keloids is usually an 
injection of corticosteroid drugs such as cortisone direct- 
ly into the lesion. These injections cause the keloid to 
become atrophic, or thinner, and are repeated every three 
to four weeks until the keloid has been resolved to the 
individual’s satisfaction. Other therapies include laser 
treatment or radiation therapy, and topical treatments 
are undergoing study. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Atrophy —A wasting away of, becoming thinner, 
less strong. 


Corticosteroids—Any of several steroid medica- 
tions used to suppress inflammation, allergic, or 
immune responses of the body. 


Surgery is often used in combination with corticos- 
teroid injections. The injections are given for several 
weeks, and then the keloid is surgically removed. The 
injections are then continued for several weeks. Surgical 
removal of the keloid may also be used in conjunction 
with radiation therapy, which delivers small amounts of 
radiation to the affected area. 


Newer approaches include silastic gel sheeting, 
which makes use of pressure to flatten the keloid. The gel 
is applied and kept securely in place with tape, cloth, or 
an ace bandage. The dressing is to be changed every 
seven to 10 days, for as long as 12 months. 


Finally, researchers are now studying a type of tape 
that has been soaked with steroids, which are released 
slowly into the keloid, causing it to thin over time. 


Prognosis 


Although keloids are unsightly, they are not life 
threatening. Keloids do not have a tendency to develop 
into malignancies, but they can become cosmetically 
unacceptable. Keloids can gradually lessen after treat- 
ment, but many recur. And just as they can occur sponta- 
neously, they can also resolve spontaneously. 


Prevention 


Preventive measures include avoiding any trauma to 
the skin, and compression pressure dressing for high-risk 
patients who have suffered burns to their skin. Patients 
with a tendency to form keloids should avoid any sort of 
elective surgery. Individuals who are prone to develop 
keloids or who have a history of keloids should immedi- 
ately care for any cuts or abrasions they may sustain. 


Resources 


ORGANIZATIONS 

American Academy of Dermatology. 930 N. Meacham Road, 
PO Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. Fax: (847) 330-0050 <http://www.aad.org>. 
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| Keratitis 


Definition 


Keratitis is an inflammation of the cornea, the trans- 
parent membrane that covers the colored part of the eye 
(iris) and pupil of the eye. 


Description 


There are many types and causes of keratitis. Kerati- 
tis occurs in both children and adults. Organisms cannot 
generally invade an intact, healthy cornea. However, cer- 
tain conditions can allow an infection to occur. For 
example, a scratch can leave the cornea open to infection. 
A very dry eye can also decrease the cornea’s protective 
mechanisms. 


Risk factors that increase the likelihood of develop- 
ing this condition include: 


* poor contact lens care; overuse of contact lenses 


e illnesses or other factors that reduces the body’s ability 
to overcome infection 


e cold sores, genital herpes, and other viral infections 
e crowded, dirty living conditions; poor hygiene 


e poor nutrition (especially a deficiency of Vitamin A, 
which is essential for normal vision) 


Some common types of keratitis are listed below, 
however there are many other forms. 


Herpes simplex keratitis 


A major cause of adult eye disease, herpes simplex 
keratitis may lead to: 


e chronic inflammation of the cornea 

e development of tiny blood vessels in the eye 
e scarring 

e loss of vision 

e glaucoma 


This infection generally begins with inflammation of 
the membrane lining the eyelid (conjunctiva) and the 
portion of the eyeball that comes into contact with it. It 
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usually occurs in one eye. Subsequent infections are 
characterized by a pattern of lesions that resemble the 
veins of a leaf. These infections are called dendritic ker- 
atitis and aid in the diagnosis. 


Recurrences may be brought on by stress, fatigue, 
or ultraviolet light (UV) exposure (e.g., skiing or boating 
increase the exposure of the eye to sunlight; the sunlight 
reflects off of the surfaces). Repeated episodes of den- 
dritic keratitis can cause sores, permanent scarring, and 
numbness of the cornea. 


Recurrent dendritic keratitis is often followed by 
disciform keratitis. This condition is characterized by 
clouding and deep, disc-shaped swelling of the cornea 
and by inflammation of the iris. 


It is very important not to use topical corticos- 
teroids with herpes simplex keratitis as it can make it 
much worse, possibly leading to blindness. 


Bacterial keratitis 


People who have bacterial keratitis wake up with 
their eyelids stuck together. There can be pain, sensitivi- 
ty to light, redness, tearing, and a decrease in vision. This 
condition, which is usually aggressive, can be caused by 
wearing soft contact lenses overnight. One study found 
that overnight wear can increase risk by 10-15 times 
more than if wearing daily wear contact lenses. Improper 
lens care is also a factor. Contaminated makeup can also 
contain bacteria. 


Bacterial keratitis makes the cornea cloudy. It may 
also cause abscesses to develop in the stroma, which is 
located beneath the outer layer of the cornea. 


Fungal keratitis 


Usually a consequence of injuring the cornea in a 
farm-like setting or in a place where plant material is pre- 
sent, fungal keratitis often develops slowly. This condition: 


e usually affects people with weakened immune systems 
e often results in infection within the eyeball 


* may cause stromal abscesses 


Peripheral ulcerative keratitis 


Peripheral ulcerative keratitis is also called marginal 
keratolysis or peripheral rheumatoid ulceration. This 
condition is often associated with active or chronic: 


e rheumatoid arthritis 


e relapsing polychondritis (connective-tissue inflamma- 
tion) 


* wegener’s granulomatosis, a rare condition character- 
ized by kidney disease and development of nodules in 
the respiratory tract 
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Superficial punctate keratitis 


Often associated with the type of viruses that cause 
upper respiratory infection (adenoviruses), superficial 
punctate keratitis is characterized by destruction of pin- 
point areas in the outer layer of the cornea (epithelium). 
One or both eyes may be affected. 


Acanthamoeba keratitis 


This pus-producing condition is very painful. It is a 
common source of infection in people who wear soft or 
rigid contact lenses. It can be found in tap water, soil, and 
swimming pools. 


Photokeratitis 


Photokeratitis or snowblindness is caused by excess 
exposure to UV light. This can occur with sunlight, sun- 
tanning lamps, or a welding arc. It is called snowblind- 
ness because the sunlight is reflected off of the snow. It 
therefore can occur in water sports as well, because of 
the reflection of light off of the water. It is very painful 
and may occur several hours after exposure. It may last 
one to two days. 


Interstitial keratitis 


Also called parenchymatous keratitis, interstitial 
keratitis is a chronic inflammation of tissue deep within 
the cornea. Interstitial keratitis is rare in the United 
States. Interstitial keratitis affects both eyes and usually 
occurs as a complication of congenital or acquired 
syphilis. In congenital syphilis it can occur between age 
two and puberty. It may also occur in people with 
tuberculosis, leprosy, or other diseases. 


Causes and symptoms 


In summary, keratitis can be caused by: 
e bacterial, viral, or fungal infections 


e dry eyes resulting from disorders of the eyelid or 
diminished ability to form tears 


* exposure to very bright light 
e foreign objects that injure or become lodged in the eye 


* sensitivity or allergic reactions to eye makeup, dust, 
pollen, pollution, or other irritants 


e vitamin A deficiency, which people with normal diets 
rarely develop 


Symptoms of keratitis include, but are not limited to: 
e tearing 
* pain 


* sensitivity to light 
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Close-up of a damaged cornea due to complications follow- 
ing cataract surgery. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


e inflammation of the eyelid 
e decrease in vision 


e redness 


Diagnosis 


A case history will be taken and the vision will be 
tested. Examination with a slit lamp, an instrument that’s 
a microscope and focuses a beam of light on the eye, is 
important for diagnosis. The cornea can be examined with 
fluorescein, a yellow dye which will highlight defects in 
the cornea. Deeper layers of the cornea can also be exam- 
ined with the slit lamp. Infiltrates, hazy looking areas in 
the cornea, can be seen by the doctor and will aid in the 
diagnosis. Samples of infectious matter removed from the 
eye will be sent for laboratory analysis. 


Treatment 


Antibiotics, antifungals, and antiviral medication 
will be used to treat the appropriate organism. Broad 
spectrum antibiotics will be used immediately, but once 
the lab analysis determines the offending organism the 
medication may be changed. Sometimes more than one 
medication is necessary. It depends upon the infection, 
but the patient should be clear on how often and how to 
use the medications. 


A sterile, cotton-tipped applicator may be used to 
gently remove infected tissue and allow the eye to heal 
more rapidly. Laser surgery is sometimes performed to 
destroy unhealthy cells, and some severe infections 
require corneal transplants. 


Antifungal, antibiotic, or antiviral eyedrops or oint- 
ments are usually prescribed to cure keratitis, but they 
should be used only by patients under a doctor’s care. 
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Keratosis pilaris 


KEY TERMS 


Abscess—A collection of pus. 


Glaucoma—An eye disease characterized by an 
increase of pressure in the eye. Left untreated, 
blindness may result. 


Infiltrate—A collection of cells not usually present 
in that area. In the cornea, infiltrates may be a col- 
lection of white blood cells. 


Inflammation—A localized response to an injury. 
May include swelling, redness, and pain. 


Inappropriate prescriptions or over-the-counter prepara- 
tions can make symptoms more severe and cause tissue 
deterioration. Topical corticosteroids can cause great harm 
to the cornea in patients with herpes simplex keratitis. 


A patient with keratitis may wear a patch to protect 
the healing eye from bright light, foreign objects, the lid 
rubbing against the cornea, and other irritants. Some- 
times a patch can make it worse, so again, the patient 
must discuss with the doctor whether or not a patch is 
necessary. The patient will probably return every day to 
the eye doctor to check on the progress. 


Although early detection and treatment can cure 
most forms of keratitis, the infection can cause: 


e glaucoma 
e permanent scarring 
e ulceration of the cornea 


e blindness 


Prevention 


Children and adults who wear contact lenses should 
always use sterile lens-cleaning and disinfecting solutions. 
Tap water is not sterile and should not be used to clean 
contact lenses. It is important to go for follow-up checkups 
because small defects in the cornea can occur without the 
patient being aware of it. Do not overwear contact lenses. 
Remove them if the eyes become red or irritated. Replace 
contact lenses when scheduled to do so. Proteins and other 
matter can deposit on the contacts, leading to an increased 
risk of infection. Rinse contact lens cases in hot water 
every night, if possible, and let them air dry. Replace con- 
tact lens cases every three months. Organisms have been 
cultured from contact lens cases. 


Eating a well-balanced diet and wearing protective 
glasses when working or playing in potentially danger- 
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ous situations can reduce anyone’s risk of developing 
keratitis. Protective goggles can even be worn mowing 
the lawn so that if twigs are tossed up they can’t hurt the 
eye. Goggles or sunglasses with UV coatings can help 
protect against damage from UV light. 


Resources 


BOOKS 
Current Medical Diagnosis and Treatment, 1996. 35th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 1995. 


ORGANIZATIONS 

American Academy of Ophthalmology. 655 Beach Street, P.O. 
Box 7424, San Francisco, CA 94120-7424. <http://www. 
eyenet.org>. 

American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 
aoanet.org>. 

National Eye Institute. 2020 Vision Place, Bethesda, MD 
20892-3655. (301) 496-5248. <http://www.nei.nih.gov>. 

Prevent Blindness America. 500 East Remington Road, 
Schaumburg, IL 60173. (800) 331-2020. <http://www. 
preventblindness.org>. 


OTHER 

“Infection-causing Organism Dictates Microbial Keratitis 
Treatment.” Slack Inc. Page. 21 May 1998 <http://www. 
slackinc.com/areas.asp>. 

“Keratitis.” ThriveOnline. 20 May 1998 <http://thriveonline. 
oxygen.com>. 

“Ohthalmologic Disorders.” The Merck Page. 21 May 1998 
<http://www.merck.com>. 

“To Avoid Infection, Make RGP Patients Aware of Tap Water 
Risk.” Slack Inc. Page. 21 May 1998 <http://www. 
slackinc.com/eye/pcon/199603/taph20.htm>. 


Maureen Haggerty 


I Keratosis pilaris 


Definition 


Keratosis pilaris is a common skin condition that 
looks like small goose bumps, which are actually dead 
skin cells that build up around the hair follicle. 


Description 


Keratosis pilaris is a disorder that occurs around the 
hair follicles of the upper arms, thighs, and sometimes 
the buttocks. It presents as small, benign bumps or 
papules that are actually waxy build-ups of keratin. Nor- 
mally skin sloughs off. However, around the hair follicle 
where the papules form, the keratinized skin cells slough 
off at a slower rate, clogging the follicles. 
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This is generally thought to be a genetic disorder, 
although the symptoms of keratosis pilaris are often seen 
with ichthyosis and allergic dermatitis. It can also be 
observed in people of all ages who have either inherited it, 
have a vitamin A deficiency or have dry skin. Keratosis 
pilaris is a self-limiting disorder that disappears as the per- 
son ages. It can become more severe when conditions are 
dry such as during the winter months or in dry climates. 


Causes and symptoms 


The specific causes of this disorder are unknown. 
Since this disorder runs in families, it is thought to be 
hereditary. Keratosis pilaris is not a serious disorder and 
is not contagious. 


The symptoms of keratosis pilaris are based on the 
development of small white papules the size of a grain of 
sand on the upper arms, thighs, and occasionally the but- 
tocks and face. The papules occur around a hair follicle 
and are firm and white. They feel a little like coarse sand- 
paper, but they are not painful and there usually is no 
itching associated with them. They are easily removed 
and the material inside the papule usually contains a 
small, coiled hair. 


Diagnosis 

A dermatologist or a general practicioner can easily 
diagnose this disorder. A physical examination is all 
that is necessary to diagnose keratosis pilaris. Special 
tests are not needed. 


Treatment 


To treat keratosis pilaris patients can try several strate- 
gies to lessen the bumps. First, the patient can supplement 
the natural removal of dry skin and papules by using a 
loofah or another type of scrub when showering or bathing. 
A variety of different over-the-counter (OTC) lotions, oint- 
ments, and creams can also be applied after showering 
while the skin is still moist and then several times a day to 
keep the area moist. Medicated lotions with urea, 15% 
alphahydroxy acids, or Retin A can also be prescribed by 
the dermatologist and applied one to two times daily. Sys- 
temic (oral) medications are not prescribed for keratosis 
pilaris. However if papules are opened and become infect- 
ed, antibiotics may be necessary to treat the infection. 


Prognosis 


Unfortunately, the treatment for keratosis pilaris is 
often disappointing. Although extreme cases of keratosis 
pilaris can occasionally be unsightly, the disorder is not 
life threatening and usually begins to disappear as the 
patient ages. 
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KEY TERMS 


Benign—Not cancerous. 


Dermatologist—A physician that specializes in 
diseases and disorders of the skin. 


Ichthyosis—A group of congenital disorders of 
keratinization characterized by dryness and scal- 
ing of the skin. 


Keratin—The hard, waxy material that is made by 
the outer layer of skin cells. 


Prevention 


Since keratosis pilaris is thought to be a genetic dis- 
order and is observed in several members of the same 
family, there is nothing that can be done to prevent this 
disorder. Following the treatment advice above can alle- 
viate the outward characteristics of keratosis pilaris. 


Sally C. McFarlane-Parrott 


Í Kidney biopsy 


Definition 


Kidney biopsy is a medical procedure in which a 
small piece of tissue is removed from the kidney for 
microscopic examination. 


Purpose 


The test is usually done to diagnose kidney disease 
and to evaluate the extent of damage to the kidney. A 
biopsy is also frequently ordered to detect the reason for 
acute renal failure when normal office procedures and 
tests fail to establish the cause. In addition, information 
regarding the progression of the disease and how it is 
responding to medical treatment can be obtained from a 
biopsy. Occasionally a biopsy may be done to confirm a 
diagnosis of kidney cancer, to determine its aggressive- 
ness, and decide on the mode of treatment. 


Precautions 


The biopsy is not recommended for patients who 
have any uncontrollable bleeding disorders. Platelets are 
blood cells that play an important role in the blood clot- 
ting process. If the bleeding disorder is caused by a low 
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Kidney biopsy 


platelet count (less than 50,000 per cubic millimeter of 
blood), then a platelet transfusion can be done just 
before performing the biopsy. 


Description 


The kidneys, a pair of organs that are shaped like 
beans, lie on either side of the backbone, just above the 
waist. The periphery (parenchyma) of the kidney is made 
up of tiny tubes. These tubes filter and clean the blood by 
taking out the waste products and making urine. The urine 
is collected in the central portion of the kidney. Tubes 
called ureters drain the urine from the kidney into the 
bladder, where it is held until it is voided from the body. 


A kidney specialist (nephrologist) performs the 
biopsy. It can be done either in the doctor’s office or in a 
local hospital. The patient may be given a calming drug 
before the procedure to help him relax. The skin and 
muscles on the back overlying the site that is to be biop- 
sied may be numbed with local anesthesia. 


The patient will be asked to lie face down and a pad 
or a rolled towel may be placed under the stomach. 
Either the left or the right kidney may be biopsied 
depending on the results of the imaging tests: x rays, 
computed tomography scans (CT scans), magnetic 
resonance imaging (MRI), and ultrasound. The area that 
will be biopsied is cleaned with an antiseptic solution 
and sterile drapes are placed on it. The skin is numbed 
with local anesthesia. A small incision is made on the 
skin with a scalpel blade. Using a long needle, the physi- 
cian injects local anesthesia into the incision so that it 
infiltrates down to the kidney. The biopsy needle is then 
advanced slowly through the incision. The patient is 
asked to hold his or her breath each time the needle is 
pushed forward. Once the wall (capsule) of the kidney 
has been penetrated, the patient can breathe normally. 
The tissue is collected for examination and the needle is 
withdrawn. The needle may be re-inserted into another 
part of the kidney so that tissue is collected from at least 
three different areas. The tissue samples are sent to the 
laboratory for examination. The entire procedure may 
last about an hour. 


Preparation 


Before performing the biopsy, the doctor should be 
made aware of all the medications that the patient is tak- 
ing. The doctor should also be told whether the patient is 
allergic to any medications. The procedure and the risks 
of the procedure are explained to the patient and the nec- 
essary consent forms are obtained. The patient should be 
told that a kidney biopsy requires a 24-hour stay in the 
hospital after the biopsy. 
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Some doctors order blood tests to check for clotting 
problems before performing the biopsy. The patient’s 
blood type may also be determined in case a transfusion 
becomes necessary. 


Aftercare 


Immediately after the biopsy, pulse, respiration, and 
temperature (vital signs) are measured. If they are stable, 
the patient is instructed to lie flat in bed for at least 12 
hours. The pulse and blood pressure are checked at regu- 
lar intervals by the nursing staff. All urine voided by the 
patient in the first 12-24 hours is examined in the labora- 
tory for blood cells. 


If bleeding is severe, iron levels in the blood drop 
significantly, or the patient complains of severe pain at 
the biopsy site, the physician should be contacted imme- 
diately. After the patient goes home, he should avoid 
heavy lifting, vigorous exercise, and contact sports for at 
least one or two weeks. 


Risks 


The risks of a kidney biopsy are very small. Severe 
bleeding may occur after the procedure. There is also a 
slight chance that an infection or a lump of blood under 
the skin that looks black and blue (hematoma) may 
develop. In most cases, the hematoma disappears by 
itself and does not cause any pain. However, severe pain 
or a drop in blood pressure and iron levels in the blood 
indicates that the hematoma is expanding. This condition 
could lead to complications and should be reported 
immediately to the doctor. 


Very rarely, the patient may develop high blood 
pressure (hypertension), and the bleeding may be severe 
enough to require a transfusion. In extremely rare cir- 
cumstances, the kidney may rupture, or the surrounding 
organs (pancreas, bowel, spleen, and liver) may be punc- 
tured. Death occurs in about one in 3000 cases. 


Normal results 


The results are normal if no abnormalities can be 
seen in the tissue samples with the naked eye, with an 
electron microscope or through staining with a fluores- 
cent dye (immunofluorescence). 


Abnormal results 


Any abnormalities in the size, color, and consistency 
of the sample will be reported as an abnormal result. In 
addition, any change in the structure of the renal tubules, 
the presence of red blood cells, or abnormalities in the 
cells are considered an abnormal result. If cancerous 
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KEY TERMS 


Biopsy—The surgical removal and microscopic 
examination of living tissue for diagnostic purposes. 


Computed tomography (CT) scan—A medical 
procedure in which a series of x rays are taken and 
put together by a computer in order to form 
detailed pictures of areas inside the body. 


Magnetic resonance imaging (MRI)—A medical 
procedure used for diagnostic purposes in which 
pictures of areas inside the body can be created 
using a magnet linked to a computer. 


Nephrologist—A doctor who specializes in the 
diseases and disorders of the kidneys. 


Renal ultrasound—A painless and non-invasive 
procedure in which sound waves are bounced off 
the kidneys. These sound waves produce a pattern 
of echoes that are then used by the computer to cre- 
ate pictures of areas inside the kidney (sonograms). 


changes are detected in the kidney cells, they are further 
characterized in order to determine the stage of the tumor 
and decide on the appropriate mode of treatment. 


Resources 


BOOKS 

The Merck Manual of Diagnosis and Therapy. 17th ed. Ed. 
Robert Berkow. Rahway, NJ: Merck Research Laborato- 
ries, 1997. 

The Patient's Guide to Medical Tests. Ed. Barry L. Zaret, et al. 
Boston: Houghton Mifflin, 1997. 

Sobel, David S., and T. Ferguson. The People’s Book of Med- 
ical Tests. New York: Summit Books, 1985. 


ORGANIZATIONS 

National Kidney Cancer Association. 1234 Sherman Ave., 
Suite 203, Evanston, IL 60202-1375. (800) 850-9132. 

National Kidney Foundation. 30 East 33rd St., New York, NY 
10016. (800) 622-9010.<http://www.kidney.org>. 


Lata Cherath, PhD 


Í Kidney cancer 


Definition 


Kidney cancer is a disease in which the cells in cer- 
tain tissues of the kidney start to grow uncontrollably and 
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form tumors. Renal cell carcinoma, which occurs in the 
cells lining the kidneys (epithelial cells), is the most 
common type of kidney cancer. Eighty-five percent of all 
kidney tumors are renal cell carcinomas. Wilms’ tumor 
is a rapidly developing cancer of the kidney most often 
found in children under four years of age. 


Description 


The kidneys are a pair of organs shaped like kidney 
beans that lie on either side of the spine just above the 
waist. Inside each kidney are tiny tubes (tubules) that fil- 
ter and clean the blood, taking out the waste products and 
making urine. The urine that is made by the kidney pass- 
es through a tube called the ureter into the bladder. Urine 
is held in the bladder until it is discharged from the body. 
Renal cell carcinoma generally develops in the lining of 
the tubules that filter and clean the blood. Cancer that 
develops in the central portion of the kidney (where the 
urine is collected and drained into the ureters) is known 
as transitional cell cancer of the renal pelvis. Transitional 
cell cancer is similar to bladder cancer. 


Kidney cancer accounts for 3% of all cancers. 
According to the American Cancer Society, approximate- 
ly 30,000 new cases of kidney cancer will be found in 
1998. Kidney cancer occurs most often in people between 
50 and 60 years old. Men are twice as likely as women to 
have cancer of the kidney. Other risk factors for the devel- 
opment of kidney cancer include Hispanic heritage, and 
pre-existing von Hippel-Lindau disease. 


Causes and symptoms 


The causes of kidney cancer are unknown, but men 
seem to have twice the risk of contracting the disease. 
There is a strong association between cigarette smoking 
and kidney cancer. Cigarette smokers are twice as likely 
as non-smokers to develop kidney cancer. Working 
around coke ovens has been shown to increase people’s 
risk of developing this cancer. Certain types of painkillers 
that contain the chemical phenacetin are associated with 
kidney cancer. The United States government discontin- 
ued use of analgesics containing phenacetin about 20 
years ago. Obesity may be yet another risk factor for kid- 
ney cancer. Some studies show a loose association 
between kidney cancer and occupational exposure to cad- 
mium, petroleum products, lead, and asbestos. 


The most common symptom of kidney cancer is 
blood in the urine (hematuria). Other symptoms include 
painful urination, pain in the lower back or on the sides, 
abdominal pain, a lump or hard mass that can be felt in 
the kidney area, unexplained weight loss, fever, weak- 
ness, fatigue, and high blood pressure. 
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Kidney cancer 


An extracted cancerous kidney. (Custom Medical Stock Photo. 
Reproduced by permission.) 


Other symptoms may occur if the cancer has spread 
beyond its original location. Spread of kidney cancer 
most commonly occurs to the lung (55%), liver (33%), 
bone (33%), adrenal (20%), and opposite kidney (10%). 
Lymph node spread is also common, occurring in about 
25% of patients. 


Diagnosis 

A diagnostic examination for kidney cancer includes 
taking a thorough medical history and making a complete 
physical examination in which the doctor will probe 
(palpate) the abdomen for lumps. Blood tests will be 
ordered to check for changes in blood chemistry caused 
by substances released by the tumor. Laboratory tests 
may show abnormal levels of iron in the blood. Either a 
low red blood cell count (anemia) or a high red blood cell 
count (erythrocytosis) may accompany kidney cancer. 
Occasionally, patients will have high calcium levels. 


If the doctor suspects kidney cancer, an intravenous 
pyelogram (IVP) may be ordered. An IVP is an x-ray test 
in which a dye in injected into a vein in the arm. The dye 
travels through the body, and when it is concentrated in 
the urine to be discharged, it outlines the kidneys, 
ureters, and the urinary bladder. On an x-ray image, the 
dye will reveal any abnormalities of the urinary tract. 
The IVP may miss small kidney cancers. 


Renal ultrasound is a diagnostic test in which sound 
waves are used to form an image of the kidneys. Ultra- 
sound is a painless and non-invasive procedure that can 
be used to detect even very small kidney tumors. Imag- 
ing tests such as computed tomography scans (CT 
scans) and magnetic resonance imaging (MRI) can be 
used to evaluate the kidneys and the surrounding organs. 
These tests are used to check whether the tumor has 
spread outside the kidney to other organs in the 
abdomen. If the patient complains of bone pain, a special 
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x ray called a bone scan may be ordered to rule out 
spread to the bones. A chest x ray may be taken to rule 
out spread to the lungs. 


A kidney biopsy is used to positively confirm the 
diagnosis of kidney cancer. During this procedure, a small 
piece of tissue is removed from the tumor and examined 
under a microscope. The biopsy will give information 
about the type of tumor, the cells that are involved, and 
the aggressiveness of the tumor (tumor stage). 


Treatment 


Each person’s treatment is different and depends on 
several factors. The location, size, and extent of the 
tumor have to be considered in addition to the patient’s 
age, general health, and medical history. 


The primary treatment for kidney cancer that has not 
spread to other parts of the body is surgical removal of the 
diseased kidney (nephrectomy). Because most cancers 
affect only one kidney, the patient can function well on the 
one remaining. Two types of surgical procedure are used. 
Radical nephrectomy removes the entire kidney and the 
surrounding tissue. Sometimes, the lymph nodes sur- 
rounding the kidney are also removed. Partial nephrecto- 
my removes only part of the kidney along with the tumor. 
This procedure is used either when the tumor is very small 
or when it is not practical to remove the entire kidney. It is 
not practical to remove a kidney when the patient has only 
one kidney or when both kidneys have tumors. There is a 
small (5%) chance of missing some of the cancer. 


Radiation therapy, which consists of exposing the 
cancer cells to high-energy gamma rays from an external 
source, generally destroys cancer cells with minimal dam- 
age to the normal tissue. Side effects are nausea, tiredness, 
and stomach upsets. These symptoms disappear when the 
treatment is over. In kidney cancer, radiation therapy has 
been shown to alleviate pain and bleeding, especially 
when the cancer is inoperable. However, it has not proven 
to be of much use in destroying the kidney cancer cells. 
Therefore radiation therapy is not used very often. 


Treatment of kidney cancer with anti-cancer drugs 
(chemotherapy) has not produced good results. Howev- 
er, new drugs and new combinations of drugs continue to 
be tested in clinical trials. 


Immunotherapy, a form of treatment in which the 
body’s immune system is harnessed to help fight the can- 
cer, is anew mode of therapy that is being tested for kid- 
ney cancer. Clinical trials with substances produced by 
the immune cells (interferon, interleukin-2, and lym- 
phokine-activated cells) have shown some promise in 
destroying kidney cancer cells. These substances have 
been approved for use but they can be very toxic and pro- 
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KEY TERMS 


Biopsy—tThe surgical removal and microscopic 
examination of living tissue for diagnostic purposes. 


Bone scan—An x-ray study in which patients are 
given an intravenous injection of a small amount of 
a radioactive material that travels in the blood. 
When it reaches the bones, it can be detected by x 
ray to make a picture of their internal structure. 


Chemotherapy—Treatment with anticancer drugs. 


Computed tomography (CT) scan—A medical pro- 
cedure in which a series of x-ray images are made 
and put together by a computer to form detailed 
pictures of areas inside the body. 


Hematuria—Blood in the urine. 


Immunotherapy—tTreatment of cancer by stimulat- 
ing the body’s immune defense system. 


Intravenous pyelogram (IVP)—A procedure in 
which a dye is injected into a vein in the arm. The 
dye travels through the body and concentrates in 


duce severe side effects. The benefits derived from the 
treatment have to be weighed very carefully against the 
side effects in each case. 


A procedure called renal artery embolization may be 
used to help decrease the patient’s symptoms. In this pro- 
cedure, the blood flow to the affected kidney is blocked, 
reducing the amount of blood received by the tumor. This 
starves the tumor, and may cause it to shrink. 


Prognosis 


Because kidney cancer is often caught early and 
sometimes progresses slowly, the chances of a surgical 
cure are good. Length of survival depends on the size of 
the original tumor, the aggressiveness of the specific 
cells making up the tumor, and whether the cancer cells 
spread from the kidney to surrounding or distant tissues. 


Kidney cancer is also one of the few cancers for 
which there are well-documented cases of spontaneous 
remission without therapy. Unfortunately, recurrences 
can occur even as long as 10 years after the original diag- 
nosis and treatment, and cancer can also crop up in the 
other, previously unaffected kidney. 


Prevention 


The exact cause of kidney cancer is not known, so it 
is not possible to prevent all cases. However, because a 
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the urine to be discharged. It outlines the kidneys, 
ureters, and the urinary bladder. An x-ray image is 
then made and any abnormalities of the urinary 
tract are revealed. 


Magnetic resonance imaging (MRI)—A medical 
procedure used for diagnostic purposes in which 
pictures of areas inside the body can be created 
using a magnet linked to a computer. 


Nephrectomy—A medical procedure in which the 
kidney is surgically removed. 


Radiation therapy—Treatment with high-energy 
radiation from x-ray machines, cobalt, radium, or 
other sources. 


Renal ultrasound—A painless and non-invasive 
procedure in which sound waves are bounced off 
the kidneys. These sound waves produce a pattern 
of echoes that are then used by the computer to cre- 
ate pictures of areas inside the kidney (sonograms). 


strong association between kidney cancer and tobacco 
has been shown, avoiding tobacco is the best way to 
lower one’s risk of developing this cancer. Using care 
when working with cancer-causing agents such as 
asbestos and cadmium and eating a well-balanced diet 
may also help prevent kidney cancer. 


Resources 


BOOKS 

Murphy, Gerald P., Lois B. Morris, and Dianne Lange. 
Informed Decisions: The Complete Book of Cancer Diag- 
nosis, Treatment and Recovery. New York: Viking, 1997. 

Quek, Marcus L. and John P. Stein. “Malignant Tumors of the 
Urogenital Tract.” In Conn’s Current Therapy 2001 53th 
ed. Philadlphia: W.B. Saunders Company, 2001. 


ORGANIZATIONS 

American Cancer Society (National Headquarters). 1599 
Clifton Road, N.E., Atlanta, GA 30329. (800) 227-2345. 
<http://www.cancer.org>. 

Cancer Research Institute (National Headquarters). 681 Fifth 
Avenue, New York, NY 10022. (800) 992-2623. <http:// 
www.cancerresearch.org>. 

National Cancer Institute. 9000 Rockville Pike, Building 31, 
Room 10A16, Bethesda, MD 20892. (800) 422-6237. 
<http://www.nci.nih.gov>. 

National Kidney Cancer Association. 1234 Sherman Avenue, 
Suite 203, Evanston, IL 60202-1375. (800) 850-9132. 
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Kidney function tests 


National Kidney Foundation. 30 East 33rd Street, New York, 
NY 10016. (800) 622-9010. <http://www.kidney.org>. 


Rosalyn Carson-De Witt 


Kidney dialysis see Dialysis, kidney 
Kidney failure see Acute kidney failure; 
Chronic kidney failure 


I Kidney function tests 


Definition 


Kidney function tests is a collective term for a vari- 
ety of individual tests and procedures that can be done to 
evaluate how well the kidneys are functioning. 


Purpose 


The kidneys, the body’s natural filtration system, per- 
form many vital functions, including removing metabolic 
waste products from the bloodstream, regulating the body’s 
water balance, and maintaining the pH (acidity/alkalinity) 
of the body’s fluids. Approximately one and a half quarts of 
blood per minute are circulated through the kidneys, where 
waste chemicals are filtered out and eliminated from the 
body (along with excess water) in the form of urine. Kid- 
ney function tests help to determine if the kidneys are per- 
forming their tasks adequately. 


Precautions 


A complete history should be taken prior to kidney 
function tests to assess the patient’s food and drug intake. 
A wide variety of prescription and over-the-counter med- 
ications can affect blood and urine kidney function test 
results, as can some food and beverages. 


Description 


Many conditions can affect the ability of the kidneys 
to carry out their vital functions. Some lead to a rapid 
(acute) decline in kidney function; others lead to a grad- 
ual (chronic) decline in function. Both result in a build-up 
of toxic waste substances in the blood. A number of clini- 
cal laboratory tests that measure the levels of substances 
normally regulated by the kidneys can help determine the 
cause and extent of kidney dysfunction. These tests are 
done on urine samples, as well as on blood samples. 


Urine tests 


There are a variety of urine tests that assess kidney 
function. A simple, inexpensive screening test, called a 
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routine urinalysis, is often the first test administered if 
kidney problems are suspected. A small, randomly col- 
lected urine sample is examined physically for things 
like color, odor, appearance, and concentration (specif- 
ic gravity); chemically for substances such as protein, 
glucose, and pH (acidity/ alkalinity); and microscopi- 
cally for the presence of cellular elements (red blood 
cells, white blood cells, and epithelial cells), bacteria, 
crystals, and casts (structures formed by the deposit of 
protein, cells, and other substances in the kidneys’ 
tubules). If results indicate a possibility of disease or 
impaired kidney function, one or more of the following 
additional tests is usually performed to more specifi- 
cally diagnose the cause and the level of decline in kid- 
ney function. 


e Creatinine clearance test. This test evaluates how 
efficiently the kidneys clear a substance called crea- 
tinine from the blood. Creatinine, a waste product of 
muscle energy metabolism, is produced at a constant 
rate that is proportional to the muscle mass of the 
individual. Because the body does not recycle it, all 
of the creatinine filtered by the kidneys in a given 
amount of time is excreted in the urine, making crea- 
tinine clearance a very specific measurement of kid- 
ney function.The test is performed on a timed urine 
specimen—a cumulative sample collected over a two 
to 24-hour period. Determination of the blood creati- 
nine level is also required to calculate the urine 
clearance. 


Urea clearance test. Urea is a waste product that is cre- 
ated by protein metabolism and excreted in the urine. 
The urea clearance test requires a blood sample to mea- 
sure the amount of urea in the bloodstream and two 
urine specimens, collected one hour apart, to determine 
the amount of urea that is filtered, or cleared, by the 
kidneys into the urine. 


Urine osmolality test. Urine osmolality is a measure- 
ment of the number of dissolved particles in urine. It is a 
more precise measurement than specific gravity for 
evaluating the ability of the kidneys to concentrate or 
dilute the urine. Kidneys that are functioning normally 
will excrete more water into the urine as fluid intake is 
increased, diluting the urine. If fluid intake is decreased, 
the kidneys excrete less water and the urine becomes 
more concentrated. The test may be done on a urine 
sample collected first thing in the morning, on multiple 
timed samples, or on a cumulative sample collected over 
a 24-hour period. The patient will typically be pre- 
scribed a high-protein diet for several days before the 
test and asked to drink no fluids the night before the test. 


e Urine protein test. Healthy kidneys filter all proteins 
from the bloodstream and then reabsorb them, allowing 
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no protein, or only slight amounts of protein, into the 
urine. The persistent presence of significant amounts of 
protein in the urine, then, is an important indicator of 
kidney disease. A positive screening test for protein 
(included in a routine urinalysis) on a random urine 
sample is usually followed up with a test on a 24-hour 
urine sample that more precisely measures the quantity 
of protein. 


Blood tests 


There are also several blood tests that can aid in 
evaluating kidney function. These include: 


e Blood urea nitrogen test (BUN). Urea is a by-product 
of protein metabolism. This waste product is formed in 
the liver, then filtered from the blood and excreted in 
the urine by the kidneys. The BUN test measures the 
amount of nitrogen contained in the urea. High BUN 
levels can indicate kidney dysfunction, but because 
blood urea nitrogen is also affected by protein intake 
and liver function, the test is usually done in conjunc- 
tion with a blood creatinine, a more specific indicator 
of kidney function. 


Creatinine test. This test measures blood levels of 
creatinine, a by-product of muscle energy metabolism 
that, like urea, is filtered from the blood by the kid- 
neys and excreted into the urine. Production of creati- 
nine depends on an individual’s muscle mass, which 
usually fluctuates very little. With normal kidney 
function, then, the amount of creatinine in the blood 
remains relatively constant and normal. For this rea- 
son, and because creatinine is affected very little by 
liver function, an elevated blood creatinine is a more 
sensitive indication of impaired kidney function than 
the BUN. 


Other blood tests. Measurement of the blood levels of 
other elements regulated in part by the kidneys can also 
be useful in evaluating kidney function. These include 
sodium, potassium, chloride, bicarbonate, calcium, 
magnesium, phosphorus, protein, uric acid, and glucose. 


Preparation 


Patients will be given specific instructions for col- 
lection of urine samples, depending on the test to be per- 
formed. Some timed urine tests require an extended col- 
lection period of up to 24 hours, during which time the 
patient collects all urine voided and transfers it to a spec- 
imen container. Refrigeration and/or preservatives are 
typically required to maintain the integrity of such urine 
specimens. Certain dietary and/or medication restrictions 
may be imposed for some of the blood and urine tests. 
The patient may also be instructed to avoid exercise for a 
period of time before a test. 
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Aftercare 


If medication was discontinued prior to a urine kidney 
function test, it may be resumed once the test is completed. 


Risks 


Risks for these tests are minimal, but may include 
slight bleeding from a blood-drawing site, hematoma 
(accumulation of blood under a puncture site), or faint- 
ing or feeling light-headed after venipuncture. In addi- 
tion, suspension of medication or dietary changes 
imposed in preparation for some blood or urine tests may 
trigger side-effects in some individuals. 


Normal results 


Normal values for many tests are determined by the 
patient’s age and sex. Reference values can also vary by 
laboratory, but are generally within the ranges that follow. 


Urine tests 


e Creatinine clearance. For a 24-hour urine collection, 
normal results are 90-139 ml/min for adult males less 
than 40 years old, and 80-125 ml/min for adult females 
less than 40 years old. For people over 40, values 
decrease by 6.5 ml/min for each decade of life. 


e Urea clearance. With maximum clearance, normal is 
64-99 ml/min. 


e Urine osmolality. With restricted fluid intake (concen- 
tration testing), osmolality should be greater than 800 
mOsm/kg of water. With increased fluid intake (dilu- 
tion testing), osmolality should be less than 100 
mOSm/kg in at least one of the specimens collected. 


e Urine protein. A 24-hour urine collection should con- 
tain no more than 150 mg of protein. 


Blood tests 


¢ blood urea nitrogen (BUN). 8-20 mg/dl 


e creatinine. 0.8-1.2 mg/dl for males, and 0.6-0.9 mg/dl 
for females 


Abnormal results 


Low clearance values for creatinine and urea indi- 
cate diminished ability of the kidneys to filter these 
waste products from the blood and excrete them in the 
urine. As clearance levels decrease, blood levels of crea- 
tinine and urea nitrogen increase. Since it can be affected 
by other factors, an elevated BUN, by itself, is sugges- 
tive, but not diagnostic, for kidney dysfunction. An 
abnormally elevated blood creatinine, a more specific 
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Kidney nuclear medicine scan 


KEY TERMS 


Blood urea nitrogen (BUN)—The nitrogen portion 
of urea in the bloodstream. Urea is a waste prod- 
uct of protein metabolism in the body. 


Creatinine—The metabolized by-product of crea- 
tine, an organic acid that assists the body in pro- 
ducing muscle contractions. Creatinine is found in 
the bloodstream and in muscle tissue. It is 
removed from the blood by the kidneys and 
excreted in the urine. 


Osmolality—A measurement of urine concentra- 
tion that depends on the number of particles dis- 
solved in it. Values are expressed as milliosmols 
per kilogram (mOsm/kg) of water. 


Urea—A by-product of protein metabolism that is 
formed in the liver. Because urea contains ammo- 
nia, which is toxic to the body, it must be quickly 
filtered from the blood by the kidneys and excret- 
ed in the urine. 


and sensitive indicator of kidney disease than the BUN, 
is diagnostic of impaired kidney function. 


Inability of the kidneys to concentrate the urine in 
response to restricted fluid intake, or to dilute the urine in 
response to increased fluid intake during osmolality test- 
ing may indicate decreased kidney function. Because the 
kidneys normally excrete almost no protein in the urine, 
its persistent presence, in amounts that exceed the nor- 
mal 24-hour urine value, usually indicates some type of 
kidney disease as well. 
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i Kidney nuclear medicine scan 


Definition 


A kidney nuclear medicine scan, or study, is a sim- 
ple outpatient test that involves administering small 
amounts of radioactive substances, called tracers, into 
the body and then imaging the kidneys and bladder with 
a special camera. The images obtained can help in the 
diagnosis and treatment of certain kidney diseases. 


Purpose 


While many tests, such as x rays, ultrasound exams, 
or computed tomography scans (CT scans), can reveal 
the structure of the kidneys (its anatomy), the kidney 
nuclear medicine scan is unique in that it reveals how 
the kidneys are functioning. This is valuable information 
in helping a doctor make a diagnosis. Therefore, the kid- 
ney nuclear medicine scan is performed primarily to see 
how well the kidneys are working and, at the same time, 
can identify some of the various structures that make up 
the kidney. 


Precautions 


If a patient is pregnant, it is generally recommended 
that she not have a kidney nuclear medicine scan. The 
unborn baby is more sensitive to radiation than an adult. 
If a woman thinks she might be pregnant, she should 
inform her doctor of this too. 


Women who are breastfeeding should also inform 
their doctor. The doctor may recommend the woman stop 
breastfeeding for a day or two after a kidney nuclear 
medicine scan, depending on the particular tracer that 
was used since the tracer can accumulate in breast milk. 


Description 


Nuclear medicine is a branch of radiology that uses 
radioactive materials to diagnose or treat various dis- 
eases. These radioactive materials (tracers) may also be 
called radiopharmaceuticals, and they accumulate (col- 
lect) in specific organs in the body. Radiopharmaceuti- 
cals are able to yield valuable information about the par- 
ticular organ being studied. 


Whether outside the body or inside the body, tracers 
emit radioactive signals, called gamma rays, which can 
be collected and counted by a special device, called a 
gamma camera. The images of the kidney that the cam- 
era produces are called renal scans. 


The kidney nuclear medicine scan can be performed 
on an outpatient basis, usually by a nuclear medicine 
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A computer-generated time activity curve generated from a renal scan. This time activity curve looks at the radiation count 
over a period of time. (Photograph by Collette Placek. Reproduced by permission.) 


technologist. The technologist helps prepare the patient 
for the exam by positioning him or her on an exam table 
or cart in the imaging area. The patient’s position is usual- 
ly flat on the back. The patient must lie still during imag- 
ing to prevent blurring of the images that will be taken. 
The technologist positions the camera as close to the kid- 
ney (or kidneys) as possible to obtain the best images. 


In the next step of the procedure, the technologist 
injects the radiopharmaceutical into the patient. This 
may be done with one single injection or through an 
intravenous (IV) line. Immediately after the tracer is 
injected, imaging begins. It is important to obtain 
images right away because the tracer’s radioactivity 
begins to diminish (decay). The time required for one- 
half of the tracer’s activity to decay is called the tracer’s 
half-life (T 1/2). The half-life is unique to each radio- 
pharmaceutical. Also, it is important to see the kidney in 
its immediate state. 


Serial pictures are taken with the gamma camera and 
may be seen on a computer or TV-like screen. The cam- 
era doesn’t emit radiation, it only records it. The images 
then are stored on film. 


A kidney nuclear medicine scan ranges from 45 
minutes to three hours in length, depending on the goals 
of the test. But the test typically takes about an hour to an 
hour-and-a-half. 


Once the images and curves are obtained, the 
nuclear medicine physician or radiologist analyzes, or 
reads, them. Various information can be provided to the 
doctor through these, depending on the test that was per- 
formed. A variety of kidney nuclear medicine studies are 
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available for a doctor to help in making diagnoses. It is 
important to understand that kidney nuclear medicine 
scans are good at identifying when there is an abnormali- 
ty, but they do not always identify the specific problem. 
They are very useful in providing information about how 
the various parts of the kidneys function, which, in turn, 
can assist in making a diagnosis. 


Studies may be performed to determine the rate at 
which the kidneys are filtering a patient’s blood. These 
studies use a radiopharmaceutical, called Technetium 
DTPA (Tc 99m DTPA). This radiopharmaceutical also 
can identify obstruction (blockage) in the collecting sys- 
tem. To study how well the tubules and ducts of the kid- 
ney are functioning, the radiopharmaceutical Technetium 
MAGS is used. Studying tubular function is a good indi- 
cator of overall renal function. In many renal diseases, 
one of the first things that disappears or diminishes is the 
tubular function. 


Candidates for a kidney nuclear medicine scan are 
patients who have: 


e renal failure or chronic renal failure 
e obstruction in their urine collection systems 
e renal artery stenosis 


e a kidney transplant 


Preparation 


No preparation is necessary for a kidney nuclear 
medicine scan. The doctor may ask the patient to refrain 
from certain medications, however, before the scan if the 
medications might interfere with the test. For example, if 
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Kidney stones 


KEY TERMS 


Intravenous pyelogram (IVP)—X ray technique 
using dye to image the kidneys, ureters, and bladder. 


Renal—Having to do with the kidneys. 


Renal artery stenosis—Narrowing or constriction 
of the artery that supplies the kidney with blood. 


a scan is being performed to study renal artery stenosis, 
the patient may have to refrain from taking medications 
for hypertension. 


Aftercare 


Patients can resume their normal daily activities 
immediately after the test. Most tracers are passed natu- 
rally from the body, though drinking fluids after a kidney 
nuclear medicine scan can help flush the tracer into the 
urine and out of the body more quickly. 


Risks 


Nuclear medicine procedures are very safe. Unlike 
some of the dyes that may be used in x-ray studies, 
radioactive tracers rarely cause side effects. There are no 
long-lasting effects of the tracers themselves, because 
they have no functional effects on the body’s tissues. 


Normal results 


The test reveals normal kidney function for age and 
medical situation. 


Abnormal results 


The test reveals a change in function that may be 
attributable to a disease process, such as obstruction or a 
malfunctioning kidney. If the test is abnormal, the patient 
may be recalled another day for a repeat study, per- 
formed differently, to narrow the list of causes. 


Resources 
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Kidney removal see Nephrectomy 


Í Kidney stones 


Definition 


Kidney stones are solid accumulations of material 
that form in the tubal system of the kidney. Kidney 
stones cause problems when they block the flow of urine 
through or out of the kidney. When the stones move 
along the ureter, they cause severe pain. 


Description 


Urine is formed by the kidneys. Blood flows into the 
kidneys, and specialized tubes (nephrons) within the kid- 
neys allow a certain amount of fluid from the blood, and 
certain substances dissolved in that fluid, to flow out of 
the body as urine. Sometimes, a problem causes the dis- 
solved substances to become solid again. Tiny crystals 
may form in the urine, meet, and cling together to create 
a larger solid mass called a kidney stone. 


Many people do not ever find out that they have 
stones in their kidneys. These stones are small enough to 
allow the kidney to continue functioning normally, never 
causing any pain. These are called “silent stones.” Kidney 
stones cause problems when they interfere with the nor- 
mal flow of urine. They can block (obstruct) the flow 
down the tube (the ureter) that carries urine from the kid- 
ney to the bladder. The kidney is not accustomed to expe- 
riencing any pressure. When pressure builds from backed- 
up urine, the kidney may swell (hydronephrosis). If the 
kidney is subjected to this pressure for some time, it may 
cause damage to the delicate kidney structures. When the 
kidney stone is lodged further down the ureter, the 
backed-up urine may also cause the ureter to swell 
(hydroureter). Because the ureters are muscular tubes, the 
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presence of a stone will make these muscular tubes 
spasm, causing severe pain. 


About 10% of all people will have a kidney stone in 
his or her lifetime. Kidney stones are most common 
among: 


* caucasians 

e males 

e people over the age of 30 

e people who have had kidney stones previously 


e relatives of kidney stone patients 


Causes and symptoms 


Kidney stones can be composed of a variety of sub- 
stances. The most common types of kidney stones include: 


e Calcium stones. About 80% of all kidney stones fall into 
this category. These stones are composed of either calci- 
um and phosphate, or calcium and oxalate. People with 
calcium stones may have other diseases that cause them 
to have increased blood levels of calcium. These diseases 
include primary parathyroidism, sarcoidosis, hyperthy- 
roidism, renal tubular acidosis, multiple myeloma, 
hyperoxaluria, and some types of cancer. A diet heavy in 
meat, fish, and poultry can cause calcium oxalate stones. 


Struvite stones. About 10% of all kidney stones fall into 
this category. This type of stone is composed of magne- 
sium ammonium phosphate. These stones occur most 
often when patients have had repeated urinary tract 
infections with certain types of bacteria. These bacteria 
produce a substance called urease, which increases the 
urine pH and makes the urine more alkaline and less 
acidic. This chemical environment allows struvite to 
settle out of the urine, forming stones. 


Uric acid stones. About 5% of all kidney stones fall into 
this category. Uric acid stones occur when increased 
amounts of uric acid circulate in the bloodstream. 
When the uric acid content becomes very high, it can 
no longer remain dissolved and solid bits of uric acid 
settle out of the urine. A kidney stone is formed when 
these bits of uric acid begin to cling to each other with- 
in the kidney, slowly growing into a solid mass. About 
half of all patients with this type of stone also have 
deposits of uric acid elsewhere in their body, commonly 
in the joint of the big toe. This painful disorder is called 
gout. Other causes of uric acid stones include 
chemotherapy for cancer, certain bone marrow disor- 
ders where blood cells are over-produced, and an inher- 
ited disorder called Lesch-Nyhan syndrome. 


e Cystine stones. About 2% of all kidney stones fall into 
this category. Cystine is a type of amino acid, and peo- 
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X ray of kidney stone. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


ple with this type of kidney stone have an abnormality 
in the way their bodies process amino acids in the diet. 


Patients who have kidney stones usually do not have 
symptoms until the stones pass into the ureter. Prior to 
this, some people may notice blood in their urine. Once 
the stone is in the ureter, however, most people will expe- 
rience bouts of very severe pain. The pain is crampy and 
spasmodic, and is referred to as “colic”. The pain usually 
begins in the flank region, the area between the lower 
ribs and the hip bone. As the stone moves closer to the 
bladder, a patient will often feel the pain radiating along 
the inner thigh. In women, the pain may be felt in the 
vulva. In men, the pain may be felt in the testicles. Nau- 
sea, vomiting, extremely frequent and painful urination, 
and obvious blood in the urine are common. Fever and 
chills usually means that the ureter has become obstruct- 
ed, allowing bacteria to become trapped in the kidney 
causing a kidney infection (pyelonephritis). 


Diagnosis 

Diagnosing kidney stones is based on the patient’s 
history of the very severe, distinctive pain associated with 
the stones. Diagnosis includes laboratory examination of 
a urine sample and an x-ray examination. During the pas- 
sage of a stone, examination of the urine almost always 
reveals blood. A number of x-ray tests are used to diag- 
nose kidney stones. A plain x ray of the kidneys, ureters, 
and bladder may or may not reveal the stone. A series of x 
rays taken after injecting iodine dye into a vein is usually 
a more reliable way of seeing a stone. This procedure is 
called an intravenous pyelogram (IVP). The dye “lights 
up” the urinary system as it travels. In the case of an 
obstruction, the dye will be stopped by the stone or will 
only be able to get past the stone at a slow trickle. 


When a patient is passing a kidney stone, it is impor- 
tant that all of his or her urine is strained through a spe- 
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cial sieve. This is to make sure that the stone is caught. 
The stone can then be sent to a special laboratory for 
analysis so that the chemical composition of the stone 
can be determined. After the kidney stone has been 
passed, other tests will be required in order to understand 
the underlying condition that may have caused the stone 
to form. Collecting urine for 24 hours, followed by care- 
ful analysis of its chemical makeup, can often determine 


a number of reasons for stone formation. 


Treatment 


A patient with a kidney stone will say that the most 
important aspect of treatment is adequate pain relief. 
Because the pain of passing a kidney stone is so severe, 
narcotic pain medications (like morphine) are usually 
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required. It is believed that stones may pass more quickly 
if the patient is encouraged to drink large amounts of 
water (2-3 quarts per day). If the patient is vomiting or 
unable to drink because of the pain, it may be necessary 
to provide fluids through a vein. If symptoms and urine 
tests indicate the presence of infection, antibiotics will 
be required. 


Although most kidney stones will pass on their 
own, some will not. Surgical removal of a stone may 
become necessary when a stone appears too large to 
pass. Surgery may also be required if the stone is caus- 
ing serious obstructions, pain that cannot be treated, 
heavy bleeding, or infection. Several alternatives exist 
for removing stones. One method involves inserting a 
tube into the bladder and up into the ureter. A tiny bas- 
ket is then passed through the tube, and an attempt is 
made to snare the stone and pull it out. Open surgery to 
remove an obstructing kidney stone was relatively 
common in the past, but current methods allow the 
stone to be crushed with shock waves (called lithotrip- 
sy). These shock waves may be aimed at the stone from 
outside of the body by passing the necessary equip- 
ment through the bladder and into the ureter. The shock 
waves may be aimed at the stone from inside the body 
by placing the instrument through a tiny incision locat- 
ed near the stone. The stone fragments may then pass 
on their own or may be removed through the incision. 
All of these methods reduce the patient’s recovery time 
considerably when compared to the traditional open 
operation. 


Alternative treatment 


Alternative treatments for kidney stones include 
the use of herbal medicine, homeopathy, acupunc- 
ture, acupressure, hypnosis, or guided imagery to 
relieve pain. Starfruit (Averrhoa carambola) is recom- 
mended to increase the amount of urine a patient pass- 
es and to relieve pain. Dietary changes can be made to 
reduce the risk of future stone formation and to facili- 
tate the resorption of existing stones. Supplementation 
with magnesium, a smooth muscle relaxant, can help 
reduce pain and facilitate stone passing. Homeopathy 
and herbal medicine, both western and Chinese, rec- 
ommend a number of remedies that may help prevent 
kidney stones. 


Prognosis 


A patient’s prognosis depends on the underlying dis- 
order causing the development of kidney stones. In most 
cases, patients with uncomplicated calcium stones will 
recover very well. About 60% of these patients, however, 
will have other kidney stones. Struvite stones are particu- 
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larly dangerous because they may grow extremely large, 
filling the tubes within the kidney. These are called 
staghorn stones and will not pass out in the urine. They 
will require surgical removal. Uric acid stones may also 
become staghorn stones. 


Prevention 


Prevention of kidney stones depends on the type of 
stone and the presence of an underlying disease. In 
almost all cases, increasing fluid intake so that a person 
consistently drinks several quarts of water a day is an 
important preventative measure. Patients with calcium 
stones may benefit from taking a medication called a 
diuretic, which has the effect of decreasing the amount 
of calcium passed in the urine. Eating less meat, fish, 
and chicken may be helpful for patients with calcium 
oxalate stones. Other items in the diet that may encour- 
age calcium oxalate stone formation include beer, black 
pepper, berries, broccoli, chocolate, spinach, and tea. 
Uric acid stones may require treatment with a medica- 
tion called allopurinol. Struvite stones will require 
removal and the patient should receive an antibiotic. 
When a disease is identified as the cause of stone forma- 
tion, treatment specific to that disease may lessen the 
likelihood of repeated stones. 
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i Kidney transplantation 


Definition 


Kidney transplantation is a surgical procedure to 
remove a healthy, functioning kidney from a living or 
brain-dead donor and implant it into a patient with non- 
functioning kidneys. 


Purpose 


Kidney transplantation is performed on patients with 
chronic kidney failure, or end-stage renal disease 
(ESRD). ESRD occurs when a disease or disorder dam- 
ages the kidneys so that they are no longer capable of 
adequately removing fluids and wastes from the body or 
of maintaining the proper level of certain kidney-regulat- 
ed chemicals in the bloodstream. Without long-term dial- 
ysis or a kidney transplant, ESRD is fatal. 


Precautions 


Patients with a history of heart disease, lung disease, 
cancer, or hepatitis may not be suitable candidates for 
receiving a kidney transplant. 


Description 


Kidney transplantation involves surgically attaching 
a functioning kidney, or graft, from a brain-dead organ 
donor (a cadaver transplant) or from a living donor, to a 
patient with ESRD. Living donors may be related or 
unrelated to the patient, but a related donor has a better 
chance of having a kidney that is a stronger biological 
“match” for the patient. 


The surgical procedure to remove a kidney from a 
living donor is called a nephrectomy. The kidney donor is 
administered general anesthesia and an incision is made 
on the side or front of the abdomen. The blood vessels 
connecting the kidney to the donor are cut and clamped, 
and the ureter is also cut between the bladder and kidney 
and clamped. The kidney and an attached section of 
ureter is removed from the donor. The vessels and ureter 
in the donor are then tied off and the incision is sutured 
together again. A similar procedure is used to harvest 
cadaver kidneys, although both kidneys are typically 
removed at once, and blood and cell samples for tissue 
typing are also taken. 


Laparoscopic nephrectomy is a form of minimally- 
invasive surgery using instruments on long, narrow rods 
to view, cut, and remove the donor kidney. The surgeon 
views the kidney and surrounding tissue with a flexible 
videoscope. The videoscope and surgical instruments are 
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Kidney transplantation involves the surgical attachment of a functioning kidney, or graft, from a donor to a patient with end- 
stage renal disease (ESRD). During the procedure, the surgeon makes an incision in the patient’s flank and implants the new 
kidney above the pelvic bone and below the non-functioning kidney by suturing the kidney artery and vein to the patient’s 
iliac artery and vein. The ureter of the new kidney is then attached directly to the bladder of the patient. (///ustration by Electron- 


ic Illustrators Group.) 


maneuvered through four small incisions in the 
abdomen. Once the kidney is freed, it is secured in a bag 
and pulled through a fifth incision, approximately 3 in 
(7.6 cm) wide, in the front of the abdominal wall below 
the navel. Although this surgical technique takes slightly 
longer than a traditional nephrectomy, preliminary stud- 
ies have shown that it promotes a faster recovery time, 
shorter hospital stays, and less post-operative pain for 
kidney donors. 


Once removed, kidneys from live donors and cadav- 
ers are placed on ice and flushed with a cold preservative 
solution. The kidney can be preserved in this solution for 
24-48 hours until the transplant takes place. The sooner 
the transplant takes place after harvesting the kidney, the 
better the chances are for proper functioning. 


During the transplant operation, the kidney recipient 
patient is typically under general anesthesia and adminis- 
tered antibiotics to prevent possible infection. A catheter 
is placed in the bladder before surgery begins. An inci- 
sion is made in the flank of the patient and the surgeon 
implants the kidney above the pelvic bone and below the 
existing, non-functioning kidney by suturing the kidney 


1920 


artery and vein to the patient’s iliac artery and vein. The 
ureter of the new kidney is attached directly to the blad- 
der of the kidney recipient. Once the new kidney is 
attached, the patient’s existing, diseased kidneys may or 
may not be removed, depending on the circumstances 
surrounding the kidney failure. 


Since 1973, Medicare has picked up 80% of ESRD 
treatment costs, including the costs of transplantation for 
both the kidney donor and recipient. Medicare also cov- 
ers 80% of immunosuppressive medication costs for up 
to three years, although federal legislation was under 
consideration in early 1998 that may remove the time 
limit on these benefits. To qualify for Medicare ESRD 
benefits, a patient must be insured or eligible for benefits 
under Social Security, or be a spouse or child of an eligi- 
ble American. Private insurance and state Medicaid pro- 
grams often cover the remaining 20% of treatment costs. 


Preparation 


Patients with chronic renal disease who need a trans- 
plant and do not have a living donor register with United 
Network for Organ Sharing (UNOS) will be placed on a 
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A human kidney is being prepped by medical personnel prior to transplantation. (Photograph by Brad Nelson, Custom Medical 
Stock Photo. Reproduced by permission.) 


waiting list for a cadaver kidney transplant. UNOS is a 
non-profit organization that is under contract with the 
federal government to administer the Organ Procurement 
and Transplant Network (OPTN) and the national Scien- 
tific Registry of Transplant Recipients (SR). Kidney 
availability is based on the patient’s health status. The 
most important factor is that the kidney be compatible to 
the patient’s body. A human kidney has a set of six anti- 
gens, substances that stimulate the production of anti- 
bodies. (Antibodies then attach to cells they recognize as 
foreign and attack them.) Donors are tissue-matched for 
0 to 6 of the antigens, and compatibility is determined by 
the number and strength of those matched pairs. Patients 
with a living donor who is a close relative have the best 
chance of a close match. 


Potential kidney donors undergo a complete medical 
history and physical examination to evaluate their suit- 
ability for donation. Extensive blood tests are performed 
on both donor and recipient. The blood samples are used 
to tissue type for antigen matches, and confirm that 
blood types are compatible. A panel of reactive antibody 
(PRA) is performed by mixing white blood cells from the 
donor and serum from the recipient to ensure that the 
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recipient antibodies will not have a negative reaction to 
the donor antigens. A urine test is performed on the 
donor to evaluate his kidney function. In some cases, a 
special dye that shows up on x rays is injected into an 
artery, and x rays are taken to show the blood supply of 
the donor kidney (a procedure called an arteriogram). 


Once compatibility is confirmed and the physical 
preparations for kidney transplantation are complete, both 
donor and recipient may undergo a psychological or psy- 
chiatric evaluation to ensure that they are emotionally pre- 
pared for the transplant procedure and aftercare regimen. 


Aftercare 


Kidney donors and recipients will experience some 
discomfort in the area of the incision. Pain relievers are 
administered following the transplant operation. Patients 
may also experience numbness, caused by severed 
nerves, near or on the incision. 


A regimen of immunosuppressive, or anti-rejection, 
medication is prescribed to prevent the body’s immune 
system from rejecting the new kidney. Common 
immunosuppressants include cyclosporine, prednisone, 
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Kidney transplantation 


National Transplant Waiting List By Organ Type 
(June 2000) 


Organ Needed Number Waiting 


Kidney 

Liver 

Heart 
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and azathioprine. The kidney recipient will be required to 
take immunosuppressants for the life span of the new 
kidney. Intravenous antibodies may also be administered 
after transplant surgery. Daclizumab, a monoclonal anti- 
body, is a promising new therapy that can be used in con- 
junction with standard immunosuppressive medications 
to reduce the incidence of organ rejection. 


Transplant recipients may need to adjust their 
dietary habits. Certain immunosuppressive medications 
cause increased appetite or sodium and protein retention, 
and the patient may have to adjust his or her intake of 
calories, salt, and protein to compensate. 


Risks 


As with any surgical procedure, the kidney transplan- 
tation procedure carries some risk for both a living donor 
and a graft recipient. Possible complications include 
infection and bleeding (hemorrhage). The most common 
complication for kidney recipients is a urine leak. In 
approximately 5% of kidney transplants, the ureter suffers 
some damage, which results in the leak. This problem is 
usually correctable with follow-up surgery. 


The biggest risk to the recovering transplant recipi- 
ent is not from the operation or the kidney itself, but from 
the immunosuppressive medication he or she must take. 
Because these drugs suppress the immune system, the 
patient is susceptible to infections such as cytomegalo- 
virus (CMV) and varicella (chickenpox). The immuno- 
suppressants can also cause a host of possible side 
effects, from high blood pressure to osteoporosis. Pre- 
scription and dosage adjustments can lessen side effects 
for some patients. 


Normal results 


The new kidney may start functioning immediately, 
or may take several weeks to begin producing urine. Liv- 
ing donor kidneys are more likely to begin functioning 
earlier than cadaver kidneys, which frequently suffer 
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some reversible damage during the kidney transplant and 
storage procedure. Patients may have to undergo dialysis 
for several weeks while their new kidney establishes an 
acceptable level of functioning. 


The success of a kidney transplant graft depends on 
the strength of the match between donor and recipient 
and the source of the kidney. Cadaver kidneys have a 
four-year survival rate of 66%, compared to an 80.9% 
survival rate for living donor kidneys. However, there 
have been cases of cadaver and living, related donor kid- 
neys functioning well for over 25 years. 


Studies have shown that after they recover from 
surgery, kidney donors typically have no long-term com- 
plications from the loss of one kidney, and their remain- 
ing kidney will increase its functioning to compensate 
for the loss of the other. 


Abnormal results 


A transplanted kidney may be rejected by the 
patient. Rejection occurs when the patient’s immune sys- 
tem recognizes the new kidney as a foreign body and 
attacks the kidney. It may occur soon after transplanta- 
tion, or several months or years after the procedure has 
taken place. Rejection episodes are not uncommon in the 
first weeks after transplantation surgery, and are treated 
with high-dose injections of immunosuppressant 
drugs. If a rejection episode cannot be reversed and kid- 
ney failure continues, the patient will typically go back 
on dialysis. Another transplant procedure can be attempt- 
ed at a later date if another kidney becomes available. 


Resources 


BOOKS 

Brenner, Barry M., and Floyd C. Rector Jr., eds. The Kidney. 
Philadelphia: W. B. Saunders Co., 1991. 

Cameron, J. S. Kidney Failure: The Facts. New York: Oxford 
University Press, 1996. 

Ross, Linda M., ed. Kidney and Urinary Tract Diseases and 
Disorders Sourcebook. Vol. 21. Health Reference Series. 
Detroit: Omnigraphics, Inc., 1997. 

U.S. Renal Data System. USRDS 1997 Annual Data Report. 
Bethesda, MD: The National Institutes of Health, National 
Institute of Diabetes and Digestive and Kidney Diseases, 
1996. 
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Okie, Susan. “New Surgery Makes Kidney Donation Easier.” 
Washington Post, 120, no. 154, 3 June 1997, WH5. 


ORGANIZATIONS 

American Association of Kidney Patients (AAKP), 100 S. Ash- 
ley Drive, Suite 280, Tampa, FL 33602. (800) 749-2257. 
<http://www.aakp.org>. 

American Kidney Fund (AKF). Suite 1010, 6110 Executive 
Boulevard, Rockville, MD 20852. (800) 638-8299. 
<http://www.arbon.com/kidney>. 
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KEY TERMS 


Arteriogram—A diagnostic test that involves view- 
ing the arteries and/or attached organs by injecting 
a contrast medium, or dye, into the artery and tak- 
ing an x ray. 

Dialysis—A blood filtration therapy that replaces 
the function of the kidneys, filtering fluids and 
waste products out of the bloodstream. There are 
two types of dialysis treatment—hemodialysis, 
which uses an artificial kidney, or dialyzer, as a 
blood filter; and peritoneal dialysis, which uses 
the patient’s abdominal cavity (peritoneum) as a 
blood filter. 


Iliac artery—Large blood vessel in the pelvis that 
leads into the leg. 


Immunosuppressive medication—Drugs given to 
a transplant recipient to prevent his or her immune 
system from attacking the transplanted organ. 


Rejection—The process in which the immune sys- 
tem attacks tissue it sees as foreign to the body. 


Videoscope—A surgical camera. 


National Kidney Foundation. 30 East 33rd St., New York, NY 
10016. (800) 622-9010.<http://www.kidney.org>. 

United Network for Organ Sharing (UNOS). (888) 894-6361. 
<http://www.unos.org>. 

United States Renal Data System (USRDS). The University of 
Michigan, 315 W. Huron, Suite 240, Ann Arbor, MI 48103. 
(734) 998-6611. <http://www.med.umich.edu/usrds>. 


OTHER 
Transweb. <http://www.transweb.org>. 


Paula Anne Ford-Martin 


Kidney ultrasound see Abdominal 
ultrasound 


I Kidney, ureter, and bladder 


x-ray study 
Definition 


A kidney, ureter, and bladder (KUB) x-ray study is 
an abdominal x ray. Despite its name, KUB does not 
show the ureters and only sometimes shows the kidneys 
and bladder and, even then, with uncertainty. 
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An x-ray image of a human torso and abdomen showing a 
blocked ureter. (Custom Medical Stock Photo. Reproduced by 
permission.) 


Purpose 


The KUB study is a diagnostic test used to detect 
kidney stones and to diagnose some gastrointestinal dis- 
orders. The KUB is also used as a follow-up procedure 
after the placement of devices such as ureteral stents and 
nasogastric or nasointestinal tubes (feeding tubes) to ver- 
ify proper positioning. 


Precautions 


Because of the risks of radiation exposure to the 
fetus, pregnant women are advised to avoid this x-ray 
procedure. 


A KUB study is a preliminary screening test for kid- 
ney stones, and should be followed by a more sophisticat- 
ed series of diagnostic tests (such as an abdominal ultra- 
sound, intravenous urography, or computed tomogra- 
phy scan [CT scan]) if kidney stones are suspected. 
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Kinesiology, applied 


KEY TERMS 


Ureteral stent—A surgical device implanted in 
patients with damaged ureters that holds the ureter 
open so that urine can flow freely from the kid- 
neys to the bladder. 


Description 


A KUB is typically a single x-ray procedure. The 
patient lies flat on his back on an x-ray table. An x-ray 
plate is placed underneath him near the small of the 
back, and the x-ray camera is aimed at his abdomen. 
The patient is asked to hold his breath and lie still while 
the x ray is taken. Sometimes a second KUB will be 
ordered, with the patient standing, or if unable to do so, 
lying on his side. 


Preparation 


A KUB study requires no special diet, fluid restric- 
tions, medications, or other preparation. The patient is 
typically required to wear a hospital gown or similar 
attire and to remove all jewelry so the x-ray camera has 
an unobstructed view of the abdomen. A lead apron may 
be placed over the abdominal areas of the body not being 
x-rayed to shield the patient from unnecessary radiation. 


Aftercare 


No special aftercare treatment or regimen is required 
for a KUB study. 


Risks 


Because the KUB study is an x-ray procedure, it 
does involve minor exposure to radiation. 


Normal results 


Normal KUB x-ray films show two kidneys of a 
similar size and shape. A normal amount of intestinal gas 
is seen. 


Abnormal results 


Abnormal KUB films may show calculi (kidney 
stones). If both kidneys are visible, it may be possible to 
diagnose renal size discrepancies. The films may also 
show too much bowel gas indicating possible obstruction 
or soft tissue masses. 
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I Kinesiology, applied 


Definition 


Kinesiology is a series of tests that locate weakness- 
es in specific muscles reflecting imbalances throughout 
the body. Then specific massages or acupressure tech- 
niques are used in an attempt to rebalance what has been 
revealed by the kinesiology tests. Thus, kinesiology is 
used as both an assessment tool and as a limited thera- 
peutic modality. 


Purpose 


Kinesiology claims to be a healing system that 
detects and corrects imbalances in the body before they 
develop into a disease, and which restores overall system 
balance and harmony. It is used to alleviate muscle, bone, 
and joint problems, treat all manner of aches and pains, 
and correct many areas of imbalance and discomfort. 


Precautions 


Since interpretation of the muscle tests is both com- 
plex and subjective, it should only be performed by a 
licensed health professional trained to look for “subclini- 
cal” symptoms (those which have not yet become a 
major problem). Kinesiology itself is more of a diagnos- 
tic technique and should not be thought of as a cure for 
any particular problem. 


Description 


Traditionally, the word kinesiology refers simply to 
the study of muscles and body movement. In 1964, how- 
ever, American chiropractor George J. Goodheart found- 
ed what has become known as applied kinesiology when 
he linked oriental ideas about energy flow in the body 
with western techniques of muscle testing. First, Good- 
heart noted that all muscles are related to other muscles. 
He observed that for each movement a muscle makes, 
there is another muscle or group of muscles involved 
with that movement; one muscle contracts while another 
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one relaxes. So when he was presented with a painful, 
overly-tight muscle, he would observe and treat the 
opposite, and necessarily weak, muscle to restore bal- 
ance. This was then a very new technique. 


Further, Goodheart argued that there is a definite and 
real connection between muscles, glands, and organs, 
and that by testing the strength of certain muscles he 
could learn about the health or condition of the gland or 
organ to which it was related. 


Applied kinesiology is based on the idea that the 
body is an interacting unit made of different parts that 
interconnect and affect each other. Everything we do 
affects the body as a whole; therefore, a problem in one 
area can cause trouble in another area. According to 
kinesiology, the muscles eventually register and reflect 
anything that is wrong with any part of the body, whether 
physical or mental. Thus, a particular digestive problem 
might show up in the related and corresponding muscles 
of the legs. By testing the strength of certain muscles, the 
kinesiologist claims to be able to gain access to the 
body’s communication system, and, thus, to read the 
health status of each of the body’s major components. 


The manual testing of muscles or muscle strength is 
not new, and was used in the late 1940s to evaluate muscle 
function and strength and to assess the extent of an injury. 
Applied kinesiology measures whether a muscle is stuck 
in the “on” position, acting like a tense muscle spasm, or is 
stuck “off,” appearing weak or flaccid. It is called manual 
testing because it is done without instruments, using only 
the kinesiologist’s fingertip pressure. During the first and 
longest appointment which lasts about an hour, the kinesi- 
ologist conducts a complete consultation, asking about the 
patient’s history and background. During the physical 
examination, patients sit or lie down, then the kinesiolo- 
gist holds the patient’s leg or arm to isolate a particular 
muscle. The practitioner then touches a point on the body 
which he believes is related to that muscle, and, with 
quick, gentle, and painless pressure, pushes down on the 
limb. Patients are asked to resist this pressure, and, if they 
cannot, an imbalance is suspected in the related organ, 
gland, or body part. This diagnostic technique uses mus- 
cles to find the cause of a problem, and is based on tradi- 
tional Chinese medicine and its idea that the body has 
common energy meridians, or channels, for both organs 
and muscles. Kinesiologists also claim that they are able to 
locate muscle weaknesses that stem from a variety of 
causes such as allergies, mineral and vitamin deficiencies, 
as well as from problems with the lymph system. Once the 
exact cause is determined, the kinesiologist uses his fin- 
gertips to work the appropriate corresponding acupressure 
points in order to rebalance the flow of energy and restore 
health. Often he will recommend a complementary pro- 
gram of nutrition therapy. 
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KEY TERMS 


Acupressure—A form of acupuncture in which 
certain points of the body are pressed with the fin- 
gers and hands to release energy blocks. 


Alleviate—To make something easier to be endured. 


Complementary—Something that serves to fill out 
or complete something else. 


Deficiency—A shortage of something necessary 
for health. 


Diagnostic—The art or act of identifying a disease 
from its signs and symptoms. 


Flaccid—Flabby, limp, weak. 


Meridian—In traditional Chinese medicine, the 
channels which run beneath the skin through 
which the body’s energy flows. 


Spasm—An involuntary, sudden, violent contrac- 
tion of a muscle or a group of muscles. 


Risks 


There are no major risks associated with this gentle, 
noninvasive therapy. It is generally safe for people of all 
ages and has no side effects. 


Normal results 


If applied kinesiology does what it claims, patients 
should expect muscle testing to discover the cause of 
their physical complaint and to be told how to correct it. 


Resources 


BOOKS 
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Klinefelter syndrome 


ORGANIZATIONS 
International College of Applied Kinesiology. P.O. Box 905. 
Lawrence, KS 66044-9005 (913) 542-1801. 


Leonard C. Bruno, PhD 


Kleine-Levin syndrome see Sleep disorders 


f Klinefelter syndrome 


Definition 


Klinefelter syndrome is a chromosome disorder in 
males. People with this condition are born with at least 
one extra X chromosome. 


Description 


Klinefelter syndrome is a condition where one or 
more extra X-chromosomes are present in a male. Boys 
with this condition appear normal at birth. They enter 
puberty normally, but by mid puberty have low levels of 
testosterone causing small testicles and the inability to 
make sperm. Affected males may also have learning dis- 
abilities and behavior problems such as shyness and 
immaturity and an increased risk for certain other health 
problems. 


Klinefelter syndrome is one of the most common 
chromosomal abnormalities. About 1 in every 500 to 800 
males is born with this disorder. Approximately 3% of 
the infertile male population have Klinefelter syndrome. 


Causes and symptoms 


Chromosomes are found in the cells in the body. 
Chromosomes contain genes, structures that tell the body 
how to grow and develop. Chromosomes are responsible 
for passing on hereditary traits from parents to child. 
Chromosomes also determine whether the child will be 
male or female. Normally, a person has a total of 46 
chromosomes in each cell, two of which are responsible 
for determining that individual’s sex. These two sex 
chromosomes are called X and Y. The combination of 
these two types of chromosomes determines the sex of a 
child. Females have two X chromosomes (the XX com- 
bination); males have one X and one Y chromosome (the 
XY combination). 


In Klinefelter syndrome, a problem very early in 
development results in an abnormal number of chromo- 
somes. Most commonly, a male with Klinefelter syn- 
drome will be born with 47 chromosomes in each cell, 


1926 


rather than the normal number of 46. The extra chromo- 
some is an X chromosome. This means that rather than 
having the normal XY combination, the male has an 
XXY combination. Because people with Klinefelter syn- 
drome have a Y chromosome, they are all male. 


Approximately 1/3 of all males with Klinefelter syn- 
drome have other chromosome changes involving an 
extra X chromosome. Mosaic Klinefelter syndrome 
occurs when some of the cells in the body have an extra 
X chromosome and the other have normal male chromo- 
somes. These males can have the same or milder symp- 
toms than non-mosaic Klinefelter syndrome. Males with 
more than one additional extra X chromosome, such as 
48,XXXY, are usually more severely affected than males 
with 47,XXY. 


Klinefelter syndrome is not considered an inherited 
condition. The risk of Klinefelter syndrome reoccurring 
in another pregnancy is not increased above the general 
population risk. 


The symptoms of Klinefelter syndrome are variable 
and not every affected person will have all of the features 
of the condition. Males with Klinefelter syndrome 
appear normal at birth and have normal male genitalia. 
From childhood, males with Klinefelter syndrome are 
taller than average with long limbs. Approximately 
20-50% have a mild intention tremor, an uncontrolled 
shaking. Many males with Klinefelter syndrome have 
poor upper body strength and can be clumsy. Klinefelter 
syndrome does not cause homosexuality. Approximately 
1/3 of males with Klinefelter syndrome have breast 
growth, some requiring breast reduction surgery. 


Most boys enter puberty normally, though some can 
be delayed. The Leydig cells in the testicles usually pro- 
duce testosterone. With Klinefelter syndrome, the Leydig 
cells fail to work properly causing the testosterone pro- 
duction to slow. By mid-puberty, testosterone production 
is decreased to approximately half of normal. This can 
lead to decreased facial and pubic hair growth. The 
decreased testosterone also causes an increase in two 
other hormones, follicle stimulating hormone (FSH) and 
luteinizing hormone (LH). Normally, FSH and LH help 
the immature sperm cells grow and develop. In Klinefel- 
ter syndrome, there are few or no sperm cells. The 
increased amount of FSH and LH cause hyalinization and 
fibrosis, the growth of excess fibrous tissue, in the semi- 
niferous tubules, where the sperm are normally located. 
As a result, the testicles appear smaller and firmer than 
normal. With rare exception, men with Klinefelter syn- 
drome are infertile because they can not make sperm. 


While it was once believed that all boys with Kline- 
felter syndrome were mentally retarded, doctors now 
know that the disorder can exist without retardation. 
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However, children with Klinefelter syndrome frequently 
have difficulty with language, including learning to 
speak, read, and write. Approximately 50% of males 
with Klinefelter syndrome are dyslexic. 


Some people with Klinefelter syndrome have diffi- 
culty with social skills and tend to be more shy, anxious, 
or immature than their peers. They can also have poor 
judgement and do not handle stressful situations well. As 
a result, they often do not feel comfortable in large social 
gatherings. Some people with Klinefelter syndrome can 
also have anxiety, nervousness and/or depression. 


The greater the number of X-chromosomes present, 
the greater the disability. Boys with several extra X-chro- 
mosomes have distinctive facial features, more severe 
retardation, deformities of bony structures, and even 
more disordered development of male features. 


Diagnosis 

Diagnosis of Klinefelter syndrome is made by exam- 
ining chromosomes for evidence of more than one X 
chromosome present in a male. This can be done in preg- 
nancy with prenatal testing such as a chorionic villus 
sampling or amniocentesis. Chorionic villus sampling 
is a procedure done early in pregnancy (approximately 
10-12 weeks) to obtain a small sample of the placenta 
for testing. An amniocentesis is done further along in 
pregnancy (from approximately 16—18 weeks) to obtain 
a sample of fluid surrounding the baby for testing. Both 
procedures have a risk of miscarriage. Usually these 
procedures are done for a reason other than diagnosing 
Klinefelter syndrome. For example, a prenatal diagnostic 
procedure may be done on an older woman to determine 
if her baby has Down syndrome. If the diagnosis of 
Klinefelter syndrome is suspected in a young boy or 
adult male, chromosome testing can also be on a small 
blood or skin sample after birth. 


Treatment 


There is no treatment available to change chromoso- 
mal makeup. Children with Klinefelter syndrome may 
benefit from a speech therapist for speech problems or 
other educational intervention for learning disabilities. 
Testosterone injections started around the time of puberty 
may help to produce more normal development including 
more muscle mass, hair growth and increased sex drive. 
Testosterone supplementation will not increase testicular 
size, decrease breast growth or correct infertility. 


Prognosis 
While many men with Klinefelter syndrome go on 


to live normal lives, nearly 100% of these men will be 
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KEY TERMS 


Chromosome—A microscopic thread-like struc- 
ture found within each cell of the body that con- 
sists of a complex of proteins and DNA. Humans 
have 46 chromosomes arranged into 23 pairs. 
Changes in either the total number of chromo- 
somes or their shape and size (structure) may lead 
to physical or mental abnormalities. 


Gonadotrophin—Hormones that stimulate the 
ovary and testicles. 


Testosterone—Hormone produced in the testi- 
cles that is involved in male secondary sex char- 
acteristics. 


sterile (unable to produce a child). However, a few men 
with Klinefelter syndrome have been reported who have 
fathered a child through the use of assisted fertility ser- 
vices. Males with Klinefelter syndrome have an 
increased risk of several conditions such as osteoporosis, 
autoimmune disorders such as lupus and arthritis, dia- 
betes and both breast and germ cell tumors. 
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Richmond, IN: Prinit Press, 1999. 
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Smyth, C.M., and W.J. Bremner. “Klinefelter Syndrome.” 
Archives of Internal Medicine 158(1998): 1309-1314. 

Smyth, Cynthia M. “Diagnosis and Treatment of Klinefelter 
Syndrome.” Hospital Practice (September 15, 1999): 
111-120 

Staessen, C., et al. “Preimplantation Diagnosis for X and Y 
Normality in Embryos from Three Klinefelter Patients.” 
Human Reproduction 11, no. 8. (1996): 1650-1653. 


ORGANIZATIONS 

American Association for Klinefelter Syndrome Information and 
Support (AAKSIS) 2945 W. Farwell Ave., Chicago, IL 
60645-2925. (773) 761-5298 or (888) 466-5747. Fax: (773) 
761-5298. <http://www.aaksis.org aaksis@aaksis.org>. 

Klinefelter Syndrome and Associates, Inc. PO Box 119, 
Roseville, CA 95678-0119. (916) 773-2999 or (888) 999- 
9428. Fax: (916) 773-1449. ksinfo@ genetic.org. <http:// 
www.genetic.org/ks>. 

Klinefelter’s Organization. PO Box 60, Orpington, BR68ZQ. 
UK <http://hometown.aol.com/KSCUK/index.htm>. 
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Kneecap removal 


OTHER 
Klinefelter Syndrome Support Group Home Page. <http://kline 
feltersyndrome.org/index.html>. 


Carin Lea Beltz, M.S. 


Knee replacement see Joint replacement 


I Kneecap removal 


Definition 


Kneecap removal, or patellectomy, is the surgical 
removal of the patella, commonly called the kneecap. 


Purpose 


Kneecap removal is done under three circumstances: 
e when the kneecap is fractured or shattered 
e when the kneecap dislocates easily and repeatedly 


e when degenerative arthritis of the kneecap causes 
extreme pain 


A person of any age can break a kneecap in an acci- 
dent. When the bone is shattered beyond repair, the 
kneecap is removed. No prosthesis or artificial replace- 
ment part is put in its place. 


Dislocation of the kneecap is most common in 
young girls between the ages of 10-14. Initially, the 
kneecap will pop back into place of its own accord, but 
pain may continue. If dislocation occurs too often, or the 
kneecap doesn’t go back into place correctly, the patella 
may rub the other bones in the knee, causing an arthritis- 
like condition. Some people are born with birth defects 
that cause the kneecap to dislocate frequently. 


Degenerative arthritis of the kneecap, also called 
patellar arthritis or chondromalacia patellae, can cause 
enough pain that it is necessary to remove the kneecap. 
As techniques of joint replacement have improved, 
arthritis in the knee is more frequently treated with total 
knee replacement. 


Precautions 


People who have had their kneecap removed for 
degenerative arthritis and then later have to have a total 
knee replacement are more likely to have problems with 
the stability of their artificial knee than those who only 
have total knee replacement. This is because the 
realigned muscles and tendons provide less support once 
the kneecap is removed. 
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Degenerative arthritis, or osteoarthritis—A non- 
inflammatory type of arthritis, usually occurring in 
older people, characterized by degeneration of 
cartilage, enlargement of the margins of the bones, 
and changes in the membranes in the joints. 


Description 


Kneecap removal is performed under either general 
or local anesthesia at a hospital or freestanding surgical 
center, by an orthopedic surgeon. The surgeon makes an 
incision around the kneecap. Then, the muscles and ten- 
dons attached to the kneecap are cut and the kneecap is 
removed. Next, the muscles are sewed back together, and 
the skin is closed with sutures or clips that stay in place 
about one week. Any hospital stay is generally brief. 


Preparation 


Prior to surgery, x rays and other diagnostic tests are 
done on the knee to determine if removing the kneecap is 
the appropriate treatment. Pre-operative blood and urine 
tests are also done. 


Aftercare 


Pain relievers may be prescribed for a few days. The 
patient will initially need to use a cane, or crutches, to 
walk. Physical therapy exercises to strengthen the knee 
should be begun immediately. Driving should be avoided 
for several weeks. Full recovery can take months. 


Risks 


Risks involved with kneecap removal are similar to 
those that occur in any surgical procedure, mainly allergic 
reaction to anesthesia, excessive bleeding, and infection. 


Normal results 

People who have kneecap removal because of a bro- 
ken bone or repeated dislocations have the best chance 
for complete recovery. Those who have this operation 
because of arthritis may have less successful results, and 
later need a total knee replacement. 


Resources 


BOOKS 

“Kneecap Removal.” In The Complete Guide to Symptoms, Ill- 
ness and Surgery. 3rd ed. Ed. H. Winter Griffith, et al. 
New York: Berkeley Publishing, 1995. 


Tish Davidson 
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i KOH test 


Definition 


The KOH test takes its name from the chemical for- 
mula for potassium hydroxide (KOH), which is the sub- 
stance used in the test. The test, which is also called a 
potassium hydroxide preparation, is done to rapidly diag- 
nose fungal infections of the hair, skin, or nails. A sample 
of the infected area is analyzed under a microscope follow- 
ing the addition of a few drops of potassium hydroxide. 


Purpose 


The primary purpose of the KOH test is the differen- 
tial diagnosis of infections produced by dermatophytes 
and Candida albicans from other skin disorders. Der- 
matophytes are a type of fungus that invade the top layer 
of the skin, hair, or nails, and produce an infection com- 
monly known as ringworm, technically known as tinea. 
It can appear as “jock itch” in the groin or inner thighs 
(tinea cruris); on the feet (tinea pedis); on the scalp and 
hair (tinea capitis); and on the nails (tinea unguium). 
Tinea versicolor appears anywhere on the skin and pro- 
duces characteristic unpigmented patches. Tinea 
unguium affects the nails. 


Similar symptoms of redness, scaling, and itching 
can be caused by other conditions, such as eczema and 
psoriasis. The KOH test is a quick, inexpensive test— 
often done in a physician’s office—to see if these symp- 
toms are caused by a dermatophyte. If a dermatophyte is 
found, treatment is started immediately; further tests are 
seldom necessary. 


A yeast (candidal) infection of the skin or a mucous 
membrane, such as the mouth, often produces a white 
cheesy material at the infection site. This type of infection, 
known as thrush, is also identified with the KOH test. 


Description 


The KOH test involves the preparation of a slide for 
viewing under the laboratory microscope. KOH mixed 
with a blue-black dye is added to a sample from the 
infected tissues. This mixture makes it easier to see the 
dermatophytes or yeast under the microscope. The KOH 
dissolves skin cells, hair, and debris; the dye adds color. 
The slide is gently heated to speed up the action of the 
KOH. Finally the slide is examined under a microscope. 


Dermatophytes are easily recognized under the 
microscope by their long branch-like structures. Yeast 
cells look round or oval. The dermatophyte that causes 
tinea versicolor has a characteristic spaghetti-and-meat- 
balls appearance. 
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Dermatophyte—A type of fungus that causes dis- 
eases of the skin, including tinea or ringworm. 


KOH—The chemical formula for potassium 
hydroxide, which is used to perform the KOH test. 
The tests is also called a potassium hydroxide 
preparation. 


Thrush—A disease of the mouth, caused by Candi- 
da albicans and characterized by a whitish growth 
and ulcers. It can be diagnosed with the KOH test. 


Tinea—A superficial infection of the skin, hair, or 
nails, caused by a fungus and commonly known 
as ringworm. 


If the KOH test is done in the doctor’s office, the 
results are usually available while the person waits. If the 
test is sent to a laboratory, the results will be ready the 
same or following day. The KOH test is covered by 
insurance when medically necessary. 


Preparation 


The physician selects an infected area from which to 
collect the sample. Scales and cells from the area are 
scraped using a scalpel. If the test is to be analyzed 
immediately, the scrapings are placed directly onto a 
microscope slide. If the test will be sent to a laboratory, 
the scrapings are placed in a sterile covered container. 


Normal results 


A normal, or negative, KOH test shows no fungi (no 
dermatophytes or yeast). 


Abnormal results 


Dermatophytes or yeast seen on a KOH test indicate 
the person has a fungal infection. Follow-up tests are 
usually unnecessary. 


Resources 


PERIODICALS 

Crissey, John Thorne. “Common Dermatophyte Infections. A 
Simple Diagnostic Test and Current Management.” Post- 
graduate Medicine (Feb. 1998): 191-192, 197-198, 200, 
205. 


Nancy J. Nordenson 
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Korsakoff’s syndrome 


Korsakoff’s psychosis see Korsakoff’s 
syndrome 


i Korsakoff’s syndrome 


Definition 


Korsakoff’s syndrome is a memory disorder which is 
caused by a deficiency of vitamin B,, also called thiamine. 


Description 


In the United States, the most common cause of thi- 
amine deficiency is alcoholism. Other conditions that 
cause thiamine deficiency occur quite rarely, but can be 
seen in patients undergoing dialysis (a procedure used 
primarily for patients suffering from kidney failure, dur- 
ing which the patient’s blood circulates outside of the 
body, is mechanically cleansed, and then is circulated 
back into the body), pregnant women with a condition 
called hyperemesis gravidarum (a condition of extreme 
morning sickness, during which the woman vomits up 
nearly all fluid and food intake), and patients after 
surgery who are given vitamin-free fluids for a prolonged 
period of time. Thiamine deficiency is an important 
cause of disability in developing countries where the 
main source of food is polished rice (rice with the more 
nutritious outer husk removed). 


An associated disorder, Wernicke’s syndrome, often 
precedes Korsakoff’s syndrome. In fact, they so often 
occur together that the spectrum of symptoms produced 
during the course of the two diseases is frequently 
referred to as Wernicke-Korsakoff syndrome. The main 
symptoms of Wernicke’s syndrome include ataxia (diffi- 
culty in walking and maintaining balance), paralysis of 
some of the muscles responsible for movement of the 
eyes, and confusion. Untreated Wernicke’s will lead to 
coma and then death. 


Causes 


One of the main reasons that alcoholism leads to thi- 
amine deficiency has to do with the high-calorie nature 
of alcohol. A person with a large alcohol intake often, in 
essence, substitutes alcohol for other, more nutritive 
calorie sources. Food intake drops off considerably, and 
multiple vitamin deficiencies develop. Furthermore, it is 
believed that alcohol increases the body’s requirements 
for B vitamins, at the same time interfering with the 
absorption of thiamine from the intestine and impairing 
the body’s ability to store and use thiamine. Direct neu- 
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rotoxic (poisonous damage to the nerves) effects of alco- 
hol may also play some role. 


Thiamine is involved in a variety of reactions which 
provide energy to the neurons (nerve cells) of the brain. 
When thiamine is unavailable, these reactions cannot be 
carried out, and the important end-products of the reactions 
are not produced. Furthermore, certain other substances 
begin to accumulate, and are thought to cause damage to 
the vulnerable neurons. The area of the brain believed to be 
responsible for the symptoms of Korsakoff’s syndrome is 
called the diencephalon, specifically the structures called 
the mamillary bodies and the thalamus. 


Symptoms 


An individual with Korsakoff’s syndrome displays 
much difficulty with memory. The main area of memory 
affected is the ability to learn new information. Usually, 
intelligence and memory for past events is relatively unaf- 
fected, so that an individual may remember what occurred 
20 years previously, but is unable to remember what 
occurred 20 minutes ago. This memory defect is referred 
to as anterograde amnesia, and leads to a peculiar symp- 
tom called “confabulation,” in which a person suffering 
from Korsakoff’s fills in the gaps in his or her memory 
with fabricated or imagined information. For instance, a 
person may insist that a doctor to whom he or she has just 
been introduced is actually an old high school classmate, 
and may have a lengthy story to back this up. When asked, 
as part of a memory test, to remember the name of three 
objects which the examiner listed ten minutes earlier, a 
person with Korsakoff’s may list three entirely different 
objects and be completely convincing in his or her certain- 
ty. In fact, one of the hallmarks of Korsakoff’s is the per- 
son’s complete unawareness of the memory defect, and 
complete lack of worry or concern when it is pointed out. 


Diagnosis 


Whenever someone has a possible diagnosis of alco- 
holism, and then has the sudden onset of memory difficul- 
ties, it is important to seriously consider the diagnosis of 
Korsakoff’s syndrome. While there is no specific laborato- 
ry test to diagnose Korsakoff’s syndrome in a patient, a 
careful exam of the individual’s mental state should be 
rather revealing. Although the patient’s ability to confabu- 
late answers may be convincing, checking the patient’s 
retention of factual information (asking, for example, for 
the name of the current president of the United States), 
along with the patient’s ability to learn new information 
(repeating a series of numbers, or recalling the names of 
three objects ten minutes after having been asked to memo- 
rize them) should point to the diagnosis. Certainly a patient 
known to have just begun recovery from Wernicke’s syn- 
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drome, who then begins displaying memory difficulties, 
would be very likely to have developed Korsakoff’s syn- 
drome. A physical examination may also show signs of 
Wernicke’s syndrome, such as peripheral neuropathy. 


Treatment 


Treatment of both Korsakoff’s and Wernicke’s syn- 
dromes involves the immediate administration of thi- 
amine. In fact, any individual who is hospitalized for any 
reason and who is suspected of being an alcoholic, 
should receive thiamine. The combined Wernicke-Kor- 
sakoff syndrome has actually been precipitated in alco- 
holic patients hospitalized for other medical illnesses, 
due to the administration of thiamine-free intravenous 
fluids (intravenous fluids are those fluids containing vital 
sugars and salts which are given to the patient through a 
needle inserted in a vein). Also, the vitamin therapy may 
be impaired by the feeding of carbohydrates prior to the 
giving of thiamine; since carbohydrates cannot be metab- 
olized with thiamine. 


Prognosis 


Fifteen to twenty percent of all patients hospitalized 
for Wernicke’s syndrome will die of the disorder. 
Although the degree of ataxia nearly always improves 
with treatment, half of those who survive will continue to 
have some permanent difficulty walking. The paralysis 
of the eye muscles almost always resolves completely 
with thiamine treatment. Recovery from Wernicke’s 
begins to occur rapidly after thiamine is given. Improve- 
ment in the symptoms of Korsakoff’s syndrome, howev- 
er, can take months and months of thiamine replacement. 
Furthermore, patients who develop Korsakoff’s syn- 
drome are almost universally memory-impaired for the 
rest of their lives. Even with thiamine treatment, the 
memory deficits tend to be irreversible, with less than 
20% of patients even approaching recovery. The develop- 
ment of Korsakoff’s syndrome often results in an indi- 
vidual requiring a supervised living situation. 


Prevention 


Prevention depends on either maintaining a diet with 
a sufficient intake of thiamine, or supplementing an inad- 
equate diet with vitamin preparations. Certainly, one of 
the most important forms of prevention involves treating 
the underlying alcohol addiction. 


Resources 


BOOKS 

Messing, Robert. “Nutritional Disorders of the Nervous Sys- 
tem.” In Cecil Textbook of Medicine, ed. J. Claude Bennett 
and Fred Plum. Philadelphia: W. B. Saunders Co., 1996. 
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Amnesia—Inability to remember events or experi- 
ences. Memory loss. Includes: 1) Anterograde 
amnesia: inability to retain the memory of events 
occurring after the time of the injury or disease 
which brought about the amnesic state. 2) Retro- 
grade amnesia: inability to recall the memory of 
events which occurred prior to the time of the 
injury or disease which brought about the 
amnesic state. 


Confabulation—An attempt to fill in memory gaps 
by fabricating information or details. 


Diencephalon—A part of the brain that binds the 
mesencephalon to the cerebral hemispheres. Con- 
sidered by some as part of the brain stem. 


Rossor, Martin. “Disorders of Higher Cerebral Cortical Func- 
tion and Behavioral Neurology.” In Brain’s Diseases of 
the Nervous System, ed. John Walton. New York: Oxford 
Medical Publications, 1993. 

Schuckit, Marc Alan. Educating Yourself About Drugs and 
Alcohol. New York: Plenum Press, 1995. 


PERIODICALS 
Langlais, Philip J. “Alcohol-Related Thiamine Deficiency.” 
Alcohol Health and Research World (Spring 1995): 113. 


ORGANIZATIONS 

National Institute on Alcoholism Abuse and Alcoholism. 6000 
Executive Boulevard, Willco Building, Bethesda, Mary- 
land 20892-7003. <http://www.niaaa.nih.gov>. 


Rosalyn Carson-DeWitt, MD 


KUB see Kidney, ureter, and bladder x-ray 
study 
Kuru see Creutzfeldt-Jakob disease 


Kwashiorkor see Protein-energy 
malnutrition 


i Kyphosis 


Definition 


Kyphosis is the extreme curvature of the upper back 
also known as a hunchback. 
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Kyphosis 


This patient’s spine shows excessive backward curvature at 
the level of the upper chest. (Custom Medical Stock Photo. 
Reproduced by permission.) 


Description 


The upper back bone (thoracic region), is normally 
curved forward. If the curve exceeds 50° it is considered 
abnormal (kyphotic). 


Causes and symptoms 


Kyphosis can be divided into three ages of acquisi- 
tion—birth, old age, and the time in between. 


e Spinal birth defects can result in a fixed, exaggerated 
curve. Vertebrae can be fused together, shaped wrong, 
extraneous, or partially missing. Congenital and heredi- 
tary defects in bone growth weaken bone and result in 
exaggerated curves wherever gravity or muscles pull on 
them. Dwarfism is such a defect. 


e During life, several events can distort the spine. 
Because the natural tendency of the thoracic spine is to 
curve forward, any weakness of the supporting struc- 
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tures will tend in that direction. A diseased thoracic ver- 
tebra (a spine bone) will ordinarily crumble its forward 
edge first, increasing the kyphotic curve. Conditions 
that can do this include cancer, tuberculosis, Scheuer- 
mann’s disease, and certain kinds of arthritis. Healthy 
vertebrae will fracture forward with rapid deceleration 
injuries, such as in car crashes when the victim is not 
wearing a seat belt. 


e Later in life, kyphosis is caused from osteoporosis, 
bone weakness, and crumbling forward. 


The stress caused by kyphosis produces such symp- 
toms as an increase in musculoskeletal pains, tension 
headaches, back aches, and joint pains. 


Diagnosis 


A quick look at the back will usually identify kypho- 
sis. X rays of the spine will confirm the diagnosis and 
identify its cause. 


Treatment 


Congenital defects have to be repaired surgically. 
The procedures are delicate, complicated, and lengthy. 
Often orthopedic hardware must be placed to stabilize 
the back bone. At other times, a device called a Milwau- 
kee brace can hold the back in place from the outside. 
Fitting Milwaukee braces comfortably is difficult 
because they tend to rub and cause sores. 


Kyphosis acquired during the younger years requires 
treatment directed at the cause, such as medications for 
tuberculosis. Surgical reconstruction or bracing may also 
be necessary. 


Kyphosis induced by osteoporosis is generally not 
treated except to prevent further bone softening. 


Prognosis 


Congenital kyphosis may be alleviated to some 
extent by surgery and bracing. Kyphosis occurring later 
in life may worsen over time. 


Prevention 


Preventing osteoporosis is within the grasp of mod- 
ern medicine. Menopausal women must start early with 
estrogen replacement, calcium supplementation, and 
appropriate exercise. The treatment must continue 
through the remainder of life. Evidence suggests that a 
high calcium intake even during younger years delays the 
onset of symptomatic osteoporosis. Dairy products are 
the major dietary sources of calcium. 
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Congenital—Present at birth. 


Dwarfism—A congenital disease of bone growth 
that results in short stature and weak bones. 


Orthopedic—Refers to surgery on the supporting 
structures of the body—bones, joints, ligaments, 
muscles. 


Osteoporosis—A weakening of bones due to cal- 
cium loss that affects post-menopausal women. 


Scheuermann’s disease—Juvenile kyphosis due to 
damaged bone in the spinal vertebrae. 


Resources 


BOOKS 

Canale, S. Terry, ed. “Kyphosis.” In Campbell s Operative 
Orthopedics. St. Louis: Mosby, 1998. 

Finkelstein, Joel S. “Osteoporosis.” In Cecil Textbook of Medi- 
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30309. (800) 283-7800. <http://www.arthritis.org>. 
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Labor and delivery see Childbirth 
Labor induction see Induction of labor 


I Labyrinthitis 


Definition 


Labyrinthitis is an inflammation of the inner ear that 
is often a complication of otitis media. It is caused by 
the spread of bacterial or viral infections from the head 
or respiratory tract into the inner ear. 


Description 


Labyrinthitis is characterized by dizziness or feel- 
ings of motion sickness caused by disturbance of the 
sense of balance. 


Causes and symptoms 
Causes 


The disease agents that cause labyrinthitis may 
reach the inner ear by one of three routes: 


e Bacteria may be carried from the middle ear or the 
membranes that cover the brain. 


e The viruses that cause mumps, measles, influenza, 
and colds may reach the inner ear following an upper 
respiratory infection. 


e The rubella virus can cause labyrinthitis in infants 
prior to birth. 


Labyrinthitis can also be caused by toxic drugs. 


Symptoms 


The primary symptoms of labyrinthitis are vertigo 
(dizziness), accompanied by hearing loss and a sensa- 
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tion of ringing in the ears called tinnitus. Vertigo occurs 
because the inner ear controls the sense of balance as 
well as hearing. Some patients also experience nausea 
and vomiting and spontaneous eye movements in the 
direction of the unaffected ear. Bacterial labyrinthitis 
may produce a discharge from the infected ear. 


Diagnosis 


The diagnosis of labyrinthitis is based on a combi- 
nation of the patient’s symptoms and history—especial- 
ly a history of a recent upper respiratory infection. The 
doctor will test the patient’s hearing, and order a labora- 
tory culture to identify the organism if the patient has a 
discharge. 


If there is no history of a recent infection, the doctor 
will order extra tests in order to exclude injuries to the 
brain or Meniere’s disease. 


Treatment 
Medication 


Patients with labyrinthitis are given antibiotics, 
either by mouth or intravenously to clear up the infec- 
tion. They may also be given meclizine (Antivert, 
Bonine) for vertigo and nausea. 


Surgery 


Some patients require surgery to drain the inner and 
middle ear. 


Supportive care 


Patients with labyrinthitis should rest in bed for 
three to five days until the acute dizziness subsides. 
Patients who are dehydrated by repeated vomiting may 
need intravenous fluid replacement. In addition, patients 
are advised to avoid driving or similar activities for four 
to six weeks after the acute symptoms subside, because 
they may have occasional dizzy spells during that period. 
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Laceration repair 
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Labyrinth—tThe bony cavity of the inner ear. 


Meniere’s syndrome—A disease of the inner ear 
marked by recurrent episodes of vertigo and roar- 
ing in the ears lasting several hours. Its cause is 
unknown. 


Otitis media—Inflammation of the middle ear. It 
can lead to labyrinthitis. 


Vertigo—A sensation of dizziness marked by the 
feeling that one’s self or surroundings are spinning 
or whirling. 


Prognosis 


Most patients with labyrinthitis recover completely, 
although it often takes five to six weeks for the vertigo to 
disappear completely and the patient’s hearing to return 
to normal. In a few cases the hearing loss is permanent. 


Prevention 


The most effective preventive strategy includes 
prompt treatment of middle ear infections, as well as 
monitoring of patients with mumps, measles, influenza, 
or colds for signs of dizziness or hearing problems. 


Resources 
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I Laceration repair 


Definition 


A laceration is a wound caused by a sharp object pro- 
ducing edges that may be jagged, dirty, or bleeding. Lacera- 
tions most often affect the skin, but any tissue may be lacer- 
ated, including subcutaneous fat, tendon, muscle, or bone. 


Purpose 


A laceration should be repaired if it: 


* continues to bleed after application of pressure for ten 
to fifteen minutes 


e is more than one-eighth to one-fourth inch deep 
* exposes fat, muscle, tendon, or bone 


* causes a change in function surrounding the area of the 
laceration 


e is dirty or has visible debris in it 


e is located in an area where an unsightly scar is undesir- 
able 


Precautions 


Lacerations are less likely to become infected if they 
are repaired soon after they occur. Many physicians will 
not repair a laceration that is more than eight hours old 
because the risk of infection is too great. 


Description 


Laceration repair mends a tear in the skin or other 
tissue. The procedure is similar to repairing a tear in 
clothing. Primary care physicians, emergency room 
physicians, and surgeons usually repair lacerations. The 
four goals of laceration repair are to stop bleeding, pre- 
vent infection, preserve function, and restore appearance. 
Insurance companies do pay for the procedure. Cost 
depends upon the severity and size of the laceration. 


Before repairing the laceration, the physician thor- 
oughly examines the wound and the underlying tendons 
or nerves. If nerves or tendons have been injured, a sur- 
geon may be needed to complete the repair. The lacera- 
tion is cleaned by removing any foreign material or 
debris. Removing foreign objects from penetrating 
wounds can sometimes cause bleeding, so this type of 
wound must be cleaned very carefully. The wound is 
then irrigated with saline solution and a disinfectant. The 
disinfecting agent may be mild soap or a commercial 
preparation. An antibacterial agent may be applied. 


Once the wound has been cleansed, the physician 
anesthetizes the area of the repair by injecting a local anes- 
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Eleven sutures are necessary to close up the laceration on 
this person’s forehead. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


thetic. The physician may trim edges that are jagged or 
extremely uneven. Tissue that is too damaged to heal must 
be removed (debridement) to prevent infection. If the lac- 
eration is deep, several absorbable stitches (sutures) are 
placed in the tissue under the skin to help bring the tissue 
layers together. Suturing also helps eliminate any pockets 
where tissue fluid or blood can accumulate. The skin 
wound is closed with sutures. Suture material used on the 
surface of a wound is usually non-absorbable and will 
have to be removed later. A light dressing or an adhesive 
bandage is applied for 24-48 hours. In areas where a dress- 
ing is not feasible, an antibiotic ointment can be applied. If 
the laceration is the result of a human or animal bite, if it is 
very dirty, or if the patient has a medical condition that 
alters wound healing, oral antibiotics may be prescribed. 


Aftercare 


The laceration is kept clean and dry for at least 24 
hours after the repair. Light bathing is generally permit- 
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Wee 


Improper wound closure 


Sa 


Proper wound closure 


A laceration is a traumatic break in the skin caused by a 
sharp object producing edges that may be jagged, dirty, or 
bleeding. The underlying tissue may also be severed. In such 
instances, the physician may place absorbable sutures in 
the tissue to help bring the edges together before the skin is 
sutured close. (I//ustration by Electronic Illustrators Group.) 


ted after 24 hours if the wound is not soaked. The physi- 
cian will provide directions for any special wound care. 
Sutures are removed three to 14 days after the repair is 
completed. Timing of suture removal depends on the 
location of the laceration and physician preference. 


The repair should be observed frequently for signs 
of infection, which include redness, swelling, tenderness, 
drainage from the wound, red streaks in the skin sur- 
rounding the repair, chills, or fever. If any of these occur, 
the physician should be contacted immediately. 


Risks 


The most common complication of any laceration 
repair is infection. Risk of infection can be minimized by 
cleansing the wound thoroughly. Wounds from bites or 
dirty objects or wounds that have a large amount of dirt 
in them are most likely to become infected. 


All lacerations will heal with a scar. Wounds that are 
repaired with sutures are less likely to develop scars that 
are unsightly, but no one can predict how wounds will 
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Lacrimal duct obstruction 


KEY TERMS 


Debridement—The act of removing any foreign 
material and damaged or contaminated tissue from 
a wound to expose surrounding healthy tissue. 


heal and who will develop unsightly scars. Plastic 
surgery can improve the appearance of many scars. 


Resources 


BOOKS 

Snell, George.”’Laceration Repair.” In Procedures for Primary 
Care Physicians, ed. John L. Pfenninger and Grant C. 
Fowler. St. Louis: Mosby, 1994. 
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“Caring for Cuts and Scrapes at Home.” Mayo Clinic Online. 
<http://www.mayohealth.org/mayo/961 1/htm/cuts_sb.htm>. 

“Cuts and Scrapes.” Mayo Clinic Online. 5 Mar. 1998 <http:// 
www.mayohealth.org>. 

“Laceration Repair.” ThriveOnline. <http://thriveonline.oxygen. 
com>. 
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Lacerations see Wounds 


i Lacrimal duct obstruction 


Definition 


A lacrimal duct obstruction is blockage of the tear 
duct, the thin channel that normally drains tears from the 
surface of the eye. 


Description 


The lacrimal glands, located above each eyeball, 
produce tears. The tears flow over the eye, then drain 
through the nasolacrimal ducts. A tiny hole at the inner 
edge of each eyelid marks the opening of the ducts, 
which lead to the lacrimal sacs located on the side of the 
nose. The tears pass from the sacs into the nasolacrimal 
ducts and then into the nose. 


When a tear duct becomes obstructed, tears may spill 
over the eyelids and run down the face. Stagnant tears 
within the system can become infected, leading to recur- 
rent red eyes and infections. Excessive tearing can also 
produce secondary skin changes on the lower eyelids. 
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Causes and symptoms 


An obstructed lacrimal tear duct can result in 
inflammation and infection of the lacrimal sac. The area 
beneath the eyes next to the nose can become red, 
inflamed, and sensitive to the touch. The area usually is 
swollen, and there may be a mucous discharge from the 
opening of the nasal corner of the eye. Common com- 
plaints include itching, irritation, burning, redness, for- 
eign body sensation, and tearing. 


Children frequently have a congenital lacrimal duct 
obstruction. Six to ten percent of all children are born 
before their tear ducts are open. 


In adults, a common cause of lacrimal duct obstruc- 
tion is involution, which is progressive degeneration 
occurring naturally with advancing age, resulting in 
shrivelling of organs or tissues. Other causes include 
eyelid disorders, infections by bacteria, viruses, fungi, 
and parasites, inflammations, the use of eye drops or 
excessive nasal spray, systemic chemotherapy, trauma 
from previous surgeries, injury to the bone at the side of 
the nose, foreign bodies, sinus disease, nasal polyps, and 
malignant or benign tumors. 


Diagnosis 


If the primary symptom is excessive tearing, the first 
step is for the health care professional to determine if the 
overflow of tears is due to an increase in tear production 
or a decrease in tear drainage. Causes of increased tear 
production may include trichiasis, a disease in which the 
eyelashes produce constant irritation, and eyelid malpo- 
sitions and diseases. If abnormal tear production is ruled 
out, then obstructions in tear drainage is the most likely 
cause of the excessive tearing. Additional observations of 
swollen lacrimal sac area and purulent eye discharge 
indicate that there may be a lacrimal duct infection pre- 
sent. To further define the diagnosis, the lacrimal dis- 
charge may be cultured to determine possible infective 
agents, while various imaging techniques may be used to 
detect the type of obstruction. Dye tracer tests are also 
used to test for blockages. 


Treatment 


Lacrimal duct obstructions in children often resolve 
spontaneously, with 95% showing resolution before the 
child is one year old. Daily massaging of the lacrimal sac 
may help open the blockage. A topical antibiotic ointment 
may be applied if infection is present. If the blockage is 
not resolved after several weeks to months of this therapy, 
a physician may attempt forceful irrigation. Surgical 
probing to open up the duct under general anesthesia is a 
last resort, after a year or so of less invasive treatments. 
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KEY TERMS 


Lacrimal duct—A short canal leading from a small 
orifice at the medial angle of each eyelid to the 
lacrimal sac. 


Lacrimal gland—An almond-shaped gland that 
secretes tears. 


Lacrimal sac—tThe dilated upper end of the naso- 
lacrimal duct in which the lacrimal ducts empty. 


Nasolacrimal duct—A channel that transmits tears 
from the lacrimal sac to the nose. 


Purulent—Consisting of or containing pus 


Tear—A drop of the clear, salty fluid secreted by 
the lachrimal gland. 


Trichiasis—A disease of the eye, in which the eye- 
lashes, being turned in upon the eyeball, produce 
constant irritation by the motion of the lids. 


In adults, conservative treatments are usually recom- 
mended. The infected or inflamed area may be massaged, 
with warm compresses applied to provide relief and speed 
the healing process. The health care provider may also 
massage or irrigate the infected area. Topical antibiotic 
ointments and oral antibiotics may also be used reduce 
infection. The use of analgesics such as aspirin may be 
recommended to control discomfort and reduce swelling. 
Severe cases may require surgical intervention to prevent 
future recurrences. Surgical approaches include insertion 
of a probe or catheter to remove an obstruction or creation 
of an artificial duct to bypass the obstruction. 


Prognosis 


If more conservative approaches fail to clear the 
obstruction, surgical procedures are available, with suc- 
cess rates greater than 90%. 


Prevention 


In many cases, the cause of a lacrimal duct obstruc- 
tion is not known. However, in some cases, lacrimal duct 
obstruction may be caused by smoking and abuse of 
nasal sprays. 


Resources 


BOOKS 
Sullivan, David A., ed. Lacrimal Gland, Tear Film, and Dry 
Eye Syndromes: Basic Science and Clinical Relevance, 
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Lacrimal sac infection see Dacryocystitis 


i Lactate dehydrogenase 


isoenzymes test 
Definition 


The enzyme lactate dehydrogenase (also known as 
lactic dehydrogenase, or LDH) is found in the cells of 
almost all body tissues. The enzyme is especially con- 
centrated in the heart, liver, red blood cells, kidneys, 
muscles, brain, and lungs. The total LDH can be further 
separated into five components or fractions labeled by 
number: LDH-1, LDH-2, LDH-3, LDH-4, and LDH-5. 
Each of these fractions, called isoenzymes, is used main- 
ly by a different set of cells or tissues in the body. For 
this reason, the relative amounts of a particular isoen- 
zyme of LDH in the blood can provide valuable diagnos- 
tic information. 


Purpose 


The LDH isoenzymes test assists in differentiating 
heart attack, anemia, lung injury, or liver disease from 
other conditions that may cause the same symptoms (dif- 
ferential diagnosis). 


Precautions 


Strenuous exercise may raise levels of total LDH, 
specifically the isoenzymes LDH-1, LDH-2, and LDH- 
5. Alcohol, anesthetics, aspirin, narcotics, pro- 
cainamide, fluorides, and mithramycin may also raise 
levels of LDH. Ascorbic acid (vitamin C) can lower lev- 
els of LDH. 


1939 


}sə} səwÁzuəosI ƏseuəZopÁyəp 3}e}Ie] 


Lactate dehydrogenase isoenzymes test 


Description 


LDH is found in the cells of almost all body tissues. 
When certain conditions injure cells in tissues containing 
LDH, it is released into the bloodstream. Because LDH 
is so widely distributed throughout the body, analysis of 
total LDH will not help make a diagnosis of a particular 
disease. Because this enzyme is actually composed of 
five different isoenzymes, however, analysis of the differ- 
ent LDH isoenzyme levels in the blood can help in the 
diagnosis of some diseases. 


The five LDH isoenzymes are: LDH-1, LDH-2, 
LDH-3, LDH-4, and LDH-5. In general, each isoenzyme 
is used mostly by the cells in a specific tissue. LDH-1 is 
found mainly in the heart. LDH-2 is primarily associated 
with the system in the body that defends against infection 
(reticuloendothelial system). LDH-3 is found in the 
lungs and other tissues, LDH-4 in the kidney, placenta, 
and pancreas, and LDH-S in liver and striated (skeletal) 
muscle. Normally, levels of LDH-2 are higher than those 
of the other isoenzymes. 


Certain diseases have classic patterns of elevated 
LDH isoenzyme levels. For example, an LDH-1 level 
higher than that of LDH-2 is indicative of a heart attack 
or injury; elevations of LDH-2 and LDH-3 indicate lung 
injury or disease; elevations of LDH-4 and LDH-S indi- 
cate liver or muscle disease or both. A rise of all LDH 
isoenzymes at the same time is diagnostic of injury to 
multiple organs. For example, a heart attack with conges- 
tive heart failure may cause symptoms of lung and liver 
congestion. Advanced cancer and autoimmune diseases 
such as lupus can also cause this pattern. 


One of the most important diagnostic uses for the 
LDH isoenzymes test is in the differential diagnosis of 
myocardial infarction or heart attack. The total LDH 
level rises within 24-48 hours after a heart attack, peaks 
in two to three days, and returns to normal in approxi- 
mately five to ten days. This pattern is a useful tool for 
a delayed diagnosis of heart attack. The LDH-1 isoen- 
zyme level, however, is more sensitive and specific than 
the total LDH. Normally, the level of LDH-2 is higher 
than the level of LDH-1. An LDH-1 level higher than 
that of LDH-2, a phenomenon known as “flipped 
LDH,” is strongly indicative of a heart attack. The 
flipped LDH usually appears within 12-24 hours after a 
heart attack. In about 80% of cases, flipped LDH is pre- 
sent within 48 hours of the incident. A normal LDH- 
1/LDH-2 ratio is considered reliable evidence that a 
heart attack has not occurred. 


It should be noted that two conditions might cause 
elevated LDH isoenzymes at the same time and that one 
may confuse the other. For example, a patient with pneu- 
monia may also be having an acute heart attack. In this 
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instance, the LDH-1 level would rise with the LDH-2 
and LDH-3. Because of this complication, some labora- 
tories measure only the LDH-1 and consider an elevated 
LDH level with LDH-1! higher than 40% to be diagnostic 
of heart damage. LDH isoenzymes test is not used much 
anymore for diagnosis of heart attack. Tests for the pro- 
tein troponin, which is found in myocardial cells, have 
been found to be more accurate. 


Preparation 


This test requires a blood sample. The patient need 
not fast (nothing to eat or drink) before the test unless 
requested to do so by the physician. 


Risks 


Risks for this test are minimal. The patient may 
experience slight bleeding from the blood-drawing site, 
fainting or feeling lightheaded after the vein is punc- 
tured (venipuncture), or an accumulation of blood under 
the puncture site (hematoma). 


Normal results 


Reference values for normal levels of LDH isoen- 
zymes vary from laboratory to laboratory but can gener- 
ally be found within the following ranges: 


e LDH-1: 17-27% 
e LDH-2: 27-37% 
e LDH-3: 18-25% 
e LDH-4: 8-16% 
e LDH-5: 6-16% 


Abnormal results 


Increased levels of LDH-1 are seen in myocardial 
infarction, red blood cell diseases like hemolytic ane- 
mia, kidney disease including kidney transplantation 
rejection, and testicular tumors. Increased levels of 
LDH-2 are found in lung diseases such as pneumonia 
and congestive heart failure, as well as in lymphomas 
and other tumors. Elevations of LDH-3 are significant in 
lung disease and certain tumors. Elevations of LDH-4 are 
greatly increased in pancreatitis. High levels of LDH-5 
are found in liver disease, intestinal problems, and skele- 
tal muscle disease and injury, such as muscular dystro- 
phy and recent muscular trauma. 


Diffuse disease or injury (for example, collagen dis- 
ease, shock, low blood pressure) and advanced solid- 
tumor cancers cause significant elevations of all LDH 
isoenzymes at the same time. 
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KEY TERMS 


Differential diagnosis—Comparing and contrast- 
ing the signs, symptoms, and laboratory findings 
of two or more diseases to determine which is 
causing the patient's condition. 


Enzyme—A protein that regulates the rate of a 
chemical reaction in the body, increasing the 
speed at which the change occurs. 


Isoenzyme—One of a group of enzymes that bring 
about the same reaction but are vary in their phys- 
ical properties. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


f Lactate dehydrogenase test 


Definition 


Lactate dehydrogenase, also called lactic dehydro- 
genase, or LDH, is an enzyme found in the cells of many 
body tissues, including the heart, liver, kidneys, skeletal 
muscle, brain, red blood cells, and lungs. It is responsible 
for converting muscle lactic acid into pyruvic acid, an 
essential step in producing cellular energy. 


Purpose 


Lactic dehydrogenase is present in almost all body 
tissues, so the LDH test is used to detect tissue alterations 
and as an aid in the diagnosis of heart attack, anemia, 
and liver disease. Newer injury markers are becoming 
more useful than LDH for heart attack diagnosis. 


Precautions 


Because the LDH enzyme is so widely distributed 
throughout the body, cellular damage causes an elevation 
of the total serum LDH. As a result, the diagnostic use- 
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fulness of this enzyme by itself is not as valuable as 
determination of the five fractions that comprise the 
LDH. These fractions are called isoenzymes and are bet- 
ter indicators of disease than is the total LDH. The frac- 
tions are LDH-1, LDH-2, LDH-3, LDH-4, and LDH-5. A 
normal total LDH level does not mean that individual 
isoenzyme levels should not be measured. Individual 
isoenzyme ranges can help differentiate a diagnosis. 


Description 


When disease or injury affects tissues containing 
LDH, the cells release LDH into the bloodstream, where 
it is identified in higher than normal levels. For example, 
when a person has a heart attack, the LDH level begins to 
rise about 12 hours after the attack and usually returns to 
normal within five to 10 days. The LDH is also elevated 
in diseases of the liver, in certain types of anemia, and in 
cases of excessive destruction of cells, as in fractures, 
trauma, muscle damage, and shock. 


Cancers can also elevate LDH level. Additionally, 
some patients have chronically elevated LDH with no 
identifiable cause and no apparent consequence. 


Preparation 


This test requires a blood sample. It is not necessary 
for the patient to fast (nothing to eat or drink) before the 
test unless the physician requests it. 


Risks 


Risks for this test are minimal, but may include 
slight bleeding from the blood-drawing site, fainting or 
feeling lightheaded after venipuncture, or hematoma 
(blood accumulating under the puncture site). 


Normal results 


Reference ranges for total LDH vary from laborato- 
ry to laboratory. Normal values are also higher in child- 
hood. For adults, in most laboratories, the range can be 
up to approximately 200 units/L, but is usually found 
within 45-90 U/L. 


Abnormal results 


Due to the fact that many common disease processes 
cause elevations in the total LDH level, a breakdown of 
the five different isoenzymes that make up the total LDH 
is often helpful for diagnosis. In certain disorders, the 
total LDH may be within normal limits, but individual 
isoenzyme elevations can indicate specific organ or tis- 
sue damage. For example, the LDH-2 fraction is normal- 
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Lactation 


KEY TERMS 


Enzyme—A protein that regulates the rate of a 
chemical reaction in the body, increasing the 
speed at which the change occurs. 


Isoenzyme—One of a group of enzymes that cat- 
alyze the same reaction but are differentiated by 
variations in physical properties. 


ly greater than LDH-1 in the blood. After an acute heart 
attack, however, the LDH-1 rises over the LDH-2 in what 
is known as a “flipped LDH.” 


Certain diagnoses can be assisted by determination 
of the total LDH. One example is infectious mononucle- 
osis, in which the LDH is usually more elevated than a 
liver enzyme called AST. Conversely, in cases of viral 
hepatitis, the liver enzymes AST and ALT are greatly 
increased over the LDH. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


i Lactation 


Definition 


Lactation is the medical term for breastfeeding, a 
natural method of feeding an infant from birth to the time 
he or she can eat solid food. Human milk contains the 
ideal amount of nutrients for the infant, and provides 
important protection from diseases through the mother’s 
natural defenses. 


Description 


Early in a woman’s pregnancy her milk-producing 
glands begin to prepare for her baby’s arrival, and by the 
sixth month of pregnancy the breasts are ready to produce 
milk. Immediately after the baby is born, the placenta is 
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delivered. This causes a hormone in the woman’s body 
(prolactin) to activate the milk-producing glands. By the 
third to fifth day, the woman’s breasts fill with milk. 


Then, as the baby continues to suck each day, nursing 
triggers the continuing production of milk. The baby’s 
sucking stimulates nerve endings in the nipple, which sig- 
nal the mother’s pituitary gland to release oxytocin, a hor- 
mone that causes the mammary glands to release milk to 
the nursing baby. This is called the “let-down reflex.” 
While the baby’s sucking is the primary stimulus for this 
reflex, a baby’s cry, thoughts of the baby, or the sound of 
running water also may trigger the response. Frequent 
nursing will lead to increased milk production. 


Breast milk cannot be duplicated by commercial 
baby food formulas, although both contain protein, fat, 
and carbohydrates. In particular, breast milk changes to 
meet the specific needs of a baby. The composition of 
breast milk changes as the baby grows, to meet the 
baby’s changing needs. Most important, breast milk con- 
tains substances called antibodies from the mother that 
can protect the child against illness and allergies. Anti- 
bodies are part of the body’s natural defense system 
against infections and other agents that can cause dis- 
ease. Breast milk also helps a baby’s own immune sys- 
tem mature faster. As a result, breast-fed babies have 
fewer ear infections, diarrhea, rashes, allergies, and 
other medical problems than bottle-fed babies. 


There are many other benefits to breast milk. Because 
it is easily digested, babies do not get constipated. Breast- 
fed babies have fewer speech impediments, and they have 
good cheekbone development and jaw alignment. 


Breastfeeding is also good for the mother. The act of 
breastfeeding releases hormones that stimulate the uterus 
to contract, helping it to return to normal size after deliv- 
ery and reducing the risk of bleeding. The act of producing 
milk burns calories, which helps the mother to lose excess 
weight gained during pregnancy. Breastfeeding also may 
be related to a lower risk of breast cancer, ovarian can- 
cer, or cervical cancer. This benefit is stronger the 
younger a woman is when she breastfeeds; women who 
breastfeed before age 20 and nurse for at least six months 
have a 50% drop in the risk for breast cancer. 


In addition, breastfeeding does not involve any for- 
mulas, bottles and nipples, or sterilizing equipment. 
Breast milk is free, and saves money by eliminating the 
need to buy formula, bottles, and nipples. Because 
breast-fed babies are healthier, health care costs for 
breast-fed infants are lower. 


Procedure 


Breastfeeding should begin as soon as possible after 
birth, and should continue every two to three hours. 
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However, all babies are different; some need to nurse 
almost constantly at first, while others can go much 
longer between feedings. A baby should be fed at least 
eight to 12 times in 24 hours. Because breast milk is easi- 
ly digested, a baby may be hungry again as soon as one 
and one-half hours after the last meal. 


Mothers should wear comfortable, loose, front- 
opening clothes and a good nursing bra. Mothers should 
find a comfortable chair with lots of pillows, supporting 
the arm and back. Feet should rest on a low footstool, 
with knees raised slightly. The baby should be level with 
the breast. The new mother may have to experiment with 
different ways of holding the baby before finding one 
that is comfortable for both the mother and baby. 


Some babies have no trouble breastfeeding, while 
others may need some assistance. Once the baby begins 
to suck, the mother should make sure that the entire dark 
area around the nipple is in the baby’s mouth. This will 
help stimulate milk flow, allowing the baby to get 
enough milk. It will also prevent nipple soreness. 


Breastfeeding mothers will usually offer the baby 
both breasts at each feeding. Breastfeeding takes about 
15-20 minutes on each side. After stopping the feeding 
on one side, the mother should burp the baby before 
beginning the feeding on the other breast. If the baby 
falls asleep at the breast, the next feeding should begin 
with the breast that was not nursed. 


Mothers can tell if the baby is getting enough milk 
by checking diapers; a baby who is wetting between four 
to six disposable diapers (six to eight cloth) and who has 
three or four bowel movements in 24 hours is getting 
enough milk. 


Nursing problems 
New mothers may experience nursing problems, 
including: 


e Engorged breasts. Breasts that are too full can prevent 
the baby from sucking. Expressing milk manually or 
with a breast pump can help. 


e Sore nipples. In the early weeks nipples may become 
sore; a nipple shield can ease discomfort. 


e Infection. Soreness and inflammation on the breast sur- 
face or a fever in the mother, may be an indication of 
breast infection. Antibiotics and continued nursing on 
the affected side may solve the problem. 


Prognosis 


There are no rules about when to stop breastfeeding. 
A baby needs breast milk for at least the first year of life; 
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KEY TERMS 


Bromocriptine —A drug used to treat Parkinson’s 
disease that can decrease a woman’s milk supply. 


Ergotamine—A drug used to prevent or treat 
migraine headaches. This can cause vomiting, 
diarrhea, and convulsions in infants. 


Lithium—A drug used to treat manic depression 
(bipolar disorder) that can be transmitted in breast 
milk. 


Methotrexate—An anticancer drug also used to 
treat arthritis that can suppress an infant’s immune 
system when taken by a nursing mother. 


as long as a baby eats age-appropriate solid food, the 
mother may nurse for several years. 


Prevention 


Most common illnesses can not be transmitted via 
breast milk. However, some viruses, including HIV (the 
virus that causes AIDS) can be passed in breast milk; for 
this reason, women who are HIV-positive should not 
breastfeed. 


Many medications have not been tested in nursing 
women, so it is not known if these drugs can affect a 
breast-fed child. A nursing woman should always check 
with her doctor before taking any medications, including 
over-the-counter drugs. 


These drugs are not safe to take while nursing: 
e radioactive drugs for some diagnostic tests 
e chemotherapy drugs for cancer 
e bromocriptine 
* ergotamine 
e lithium 
e methotrexate 


e street drugs (including marijuana, heroin, ampheta- 
mines) 


e tobacco 


Resources 
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Lactic acid test 


Johnson, Robert V. Mayo Clinic Complete Book of Pregnancy 
and Baby’ s First Year. New York: William Morrow and 
Co., 1994. 
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i Lactic acid test 


Definition 


Lactic acid is an acid produced by cells during 
chemical processes in the body that do not require oxy- 
gen (anaerobic metabolism). Anaerobic metabolism 
occurs only when too little oxygen is present for the 
more usual aerobic metabolism (oxygen requiring). Lac- 
tic acid is a contributing factor in muscle cramps. It is 
also produced in tissues when conditions such as heart 
attack or shock reduce the blood supply responsible for 
carrying oxygen. Normally, lactic acid is removed from 
the blood by the liver. When an excess of lactic acid 
accumulates for any reason, the result is a condition 
called lactic acidosis. 


Purpose 


The lactic acid test is used as an indirect assessment 
of the oxygen level in tissues and to determine the cause 
and course of lactic acidosis. 


Precautions 


During blood collection, the patient should be 
instructed to relax the hand. Clenching and unclenching 
the fist will cause a build-up of potassium and lactic acid 
from the hand muscles that will falsely elevate the levels. 


Description 


The degree of acidity is an important chemical prop- 
erty of blood and other body fluids. Acidity is expressed 
on a pH scale where 7.0 is neutral, above 7.0 is basic 
(alkaline), and below 7.0 is acidic. A strong acid has a 
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very low pH (near 1.0). A strong base has a very high pH 
(near 14.0). Blood is normally slightly alkaline or basic. It 
has a pH range of 7.35-7.45. The balance of acid to base 
in blood is precisely controlled. Even a minor deviation 
from the normal range can severely affect many organs. 


Lactic acid (present in the blood as lactate ion) is a 
product of the breakdown of glucose to generate energy. 
It is found primarily in muscle cells and red blood cells. 
The lactate ion concentration in the blood depends on the 
rates of energy production and metabolism. Levels may 
increase significantly during exercise. 


Together, lactic acid and another chemical (pyru- 
vate) form a reversible reaction regulated by the oxygen 
supply to the blood and tissues. When oxygen levels are 
low, pyruvate converts to lactic acid; when oxygen lev- 
els are adequate, lactic acid converts to pyruvate. When 
the liver fails to metabolize lactose sufficiently or when 
too much pyruvate converts to lactate, lactic acidosis 
occurs. Measurement of blood lactate levels is recom- 
mended for all patients with symptoms of lactic acido- 
sis. Testing is generally indicated if the blood pH level 
falls below 7.25-7.35. 


Because of the close relationship between pyru- 
vate and lactic acid, comparison of blood levels of the 
two substances can provide reliable information about 
tissue oxidation. However, pyruvate measurement is 
technically difficult and seldom performed. Lactic acid 
is measured more often, in either venous or arterial 
blood samples. 


Preparation 


This test requires a blood sample. The patient should 
have nothing to eat or drink (fasting) from midnight the 
night before the test. Because lactic acid is produced by 
exertion, the patient should rest for at least one hour 
before the test. 


Risks 


Risks for this test are minimal. The patient may 
experience slight bleeding from the blood-drawing site, 
fainting or feeling lightheaded after puncture of the vein 
(venipuncture), or an accumulation of blood under the 
puncture site (hematoma). 


Normal results 


Reference values vary from laboratory to laboratory 
but can be found within the following ranges: 


e Venous blood: 4.5-19.8 mg/dL 
e Arterial blood: 4.5-14.4 mg/dL 
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KEY TERMS 


Acidosis—A disturbance of the balance of acid to 
base in the body causing an accumulation of acid 
or loss of alkali (base). There are two types of aci- 
dosis: metabolic and respiratory. One of the most 
common causes of metabolic acidosis is an over- 
dose of aspirin. Respiratory acidosis is caused by 
impaired breathing caused by conditions such as 
severe chronic bronchitis, bronchial asthma, or 
airway obstruction. 


Abnormal results 


High blood lactate levels, together with decreased 
oxygen in tissues, may be caused by strenuous muscle 
exercise, shock, hemorrhage, severe infection in the 
blood stream, heart attack, or cardiac arrest. When tissue 
oxygenation is low for no apparent reason, increased lac- 
tate levels may be caused by systemic disorders like dia- 
betes, leukemia, liver disease, or kidney failure. Defects 
in enzymes may also be responsible, as in glycogen stor- 
age disease (von Gierke’s disease). Lactate is also 
increased in certain instances of intestinal obstruction. 


Lactic acidosis can be caused by taking large doses 
of acetaminophen and alcohol and by intravenous infu- 
sion of epinephrine, glucagon, fructose, or sorbitol. 
Antifreeze poisoning can also cause lactic acidosis. In 
rare instances, a diabetic medication, metformin (Glu- 
cophage), causes lactic acidosis. People with weak kid- 
neys should not take metformin. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
Pennsylvania: Springhouse Corporation, 1995. 

Jacobs, David S., ed. Laboratory Test Handbook. 4th ed. Hud- 
son, Ohio: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska, and Timothy James Pagana. Mosby’s 
Manual of Diagnostic and Laboratory Tests. St. Louis: 
Mosby, Inc., 1998. 


Paul A. Johnson 


Lactic acidosis see Metabolic acidosis 
Lactogen test see Prolactin test 
Lactogenic hormone test see Prolactin test 


Lactose intolerance see Carbohydrate 
intolerance 
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i Lactose intolerance 


Definition 


Lactose intolerance refers to the inability of the 
body to digest lactose. 


Description 


Lactose is the form of sugar present in milk. The 
enzyme lactase, which is normally produced by cells lin- 
ing the small intestine, breaks down lactose into sub- 
stances that can be absorbed into the bloodstream. When 
dairy products are ingested, the lactose reaches the diges- 
tive system and is broken down by lactase into the sim- 
pler sugars glucose and galactose. The liver changes the 
galactose into glucose, which then enters the blood- 
stream and raises the blood glucose level. Lactose intol- 
erance occurs when, due to a deficiency of lactase, lac- 
tose is not completely broken down and the glucose level 
does not rise. While not usually dangerous, lactose intol- 
erance can cause severe discomfort. 


From 30 to 50 million Americans suffer from the 
symptoms of lactose intolerance, but not everyone who is 
deficient in lactase experiences symptoms. Experts 
believe that 75% of the adult population worldwide does 
not produce enough lactase and is at risk for some or all 
of the symptoms of lactose intolerance. 


Causes and symptoms 


Lactose intolerance can be caused by some diseases 
of the digestive system and by injuries to the small intes- 
tine that result in a decreased production of lactase. 
While rare, some children are also born unable to pro- 
duce the enzyme. For many, however, lactase deficiency 
develops naturally because, after about two years of age, 
the body produces less lactase. 


Symptoms include nausea, cramps, diarrhea, bloat- 
ing and gas. The symptoms usually occur between 30 
minutes to two hours after eating or drinking lactose- 
containing foods. 


Diagnosis 


Usually, health care professionals measure the 
absorption of lactose in the digestive system by using the 
lactose tolerance test, hydrogen breath test or stool acidi- 
ty test. Each of these can be performed outpatient, 
through a hospital, clinic or doctor’s office. 


People taking the lactose tolerance test must fast 
before being tested. They then drink a lactose-containing 
liquid for the test and medical personnel take blood sam- 
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Lactose intolerance 


KEY TERMS 


Galactose—Simple sugar derived from milk sugar. 


Glucose—A simple sugar and the chief energy 
source in the 


Lactase enzyme—The enzyme produced by cells 
that line the small intestine which allows the body 
to break down lactose. 


Lactose—The primary sugar in milk. 


ples during the next two hours to measure the patient’s 
blood glucose level. The blood glucose level, or blood 
sugar level, indicates how well the body is digesting the 
lactose. A diagnosis of lactose intolerance is confirmed 
when blood glucose level does not rise. This test is not 
administered to infants and very young children because 
they are more prone to dehydration, which can result 
from diarrhea from the liquid. 


Health care professionals measure the amount of 
hydrogen in the breath using the hydrogen breath test. 
Hydrogen is usually detected only in small amounts in the 
breath. However when undigested lactose found in the 
colon is fermented by bacteria, hydrogen in the breath is 
produced in greater quantities. The hydrogen is exhaled 
after being absorbed from the intestines and carried 
through the bloodstream to the lungs. The hydrogen 
breath test involves having the patient drink a lactose-con- 
taining beverage. Health care professionals monitor the 
breath at regular intervals to see if the hydrogen levels 
rise, which indicates improper lactose digestion. People 
taking the test who have had certain foods, medications or 
cigarettes before the test may get inaccurate results. 
While the test is available to children and adults, new- 
borns and young children should not have it because of 
the risk of dehydration from drinking the beverage that 
can cause diarrhea in those who are lactose intolerant. 


A stool acidity test measures the amount of acid in 
the stool. This is a safe test for newborns and young chil- 
dren. The test detects lactic acid and other short-chain 
fatty acids from undigested lactose fermented by bacteria 
in the colon. Glucose might also be in the stool sample, 
resulting form unabsorbed lactose in the colon. 


Treatment 


Pediatricians might recommend that parents of new- 
borns and very young children who are suspected of having 
lactose intolerance simply change from cow’s milk to a 
soya formula. Since there is no treatment that can improve 
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the body’s ability to produce lactase, lactose deficiency 
treatments instead, are focused on controlling the diet. 


Most people affected by lactose intolerance do well if 
they limit their intake of lactose foods and drinks. People 
differ in the amounts they can handle before experiencing 
symptoms. Some have to stop lactose completely. People 
who are sensitive after ingesting small amounts of lactose 
can take lactase enzymes, which are available without a 
prescription. Using the liquid form, people can add a few 
drops in their milk, put the milk in the refrigerator and 
drink it after 24 hours, when the lactase enzymes have 
worked to reduce the lactose content by 70%. If the milk 
is heated first and double the amount of lactase liquid is 
added, the milk will be 90 percent lactose free. Recently, 
researchers have developed a chewable lactase enzyme 
tablet. By taking three to six tablets just before eating, the 
tablets help people digest lactose-containing solid foods. 
Supermarkets also carry lactose-reduced mild and other 
products, which contain the needed nutrients found in the 
regular products but without the lactose. 


Foods that contain lactose are milk, low-fat milk, 
skim milk, chocolate milk, buttermilk, sweetened con- 
densed milk, dried whole milk, instant nonfat dry milk, 
low-fat yogurts, frozen yogurts ice cream, ice milk, sher- 
bet, cheese, cottage cheese, low-fat cottage cheese, cream 
and butter. Other foods that may contain hidden lactose 
are: nondairy creamers, powdered artificial sweeteners, 
foods containing milk power or nonfat milk solids, bread, 
cake, margarine, creamed soups, pancakes, waffles, 
processed breakfast cereals, salad dressings, lunch meats, 
puddings, custards, confections and some meat products. 


Prognosis 


Lactose intolerance is easy to manage. People of all 
ages however, especially children, have to replace the 
calcium lost by cutting back on milk products by taking 
supplements and eating calcium-rich foods, such as broc- 
coli, kale, canned salmon with bones, calcium-fortified 
foods and tofu. Many people who suffer with lactose 
intolerance will be able to continue eating some milk 
products. The condition is not considered dangerous. 


Prevention 


Often, lactose intolerance is a natural occurrence 
that cannot be avoided. However, people can prevent 
symptoms by managing the condition with diet and lac- 
tase supplements. 


Resources 


ORGANIZATIONS 
National Digestive Diseases Information Clearinghouse. 
National Institute of Diabetes and Digestive and Kidney 
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Diseases. National Institutes of Health. U.S. Department 
of Health and Human Services. 2 Information Way. 
Bethesda, MD 20892-3570. <http://www.niddk.nih.gov/ 
health/digest/pubs/lactose/ 
lactose.htm>. 

American Dietetic Association. (800) 366-1655. <http://www. 
eatright.org/nfs/nfs43.html>. 


OTHER 
“Lactose Intolerance.” Onebody.com. <http://www.onebody. 
com>. 


Lisette Hilton 


Lambliasis see Giardiasis 
Laminectomy see Disk removal 
Language disturbance see Aphasia 


Laparoscopic cholecystectomy see 
Cholecystectomy 


f Laparoscopy 


Definition 


Laparoscopy is a type of surgical procedure in which 
a small incision is made, usually in the navel, through 
which a viewing tube (laparoscope) is inserted. The view- 
ing tube has a small camera on the eyepiece. This allows 
the doctor to examine the abdominal and pelvic organs on 
a video monitor connected to the tube. Other small inci- 
sions can be made to insert instruments to perform proce- 
dures. Laparoscopy can be done to diagnose conditions or 
to perform certain types of operations. It is less invasive 
than regular open abdominal surgery (laparotomy). 


Purpose 


Since the late 1980s, laparoscopy has been a popular 
diagnostic and treatment tool. The technique dates back 
to 1901, when it was reportedly first used in a gynecolog- 
ic procedure performed in Russia. In fact, gynecologists 
were the first to use laparoscopy to diagnose and treat 
conditions relating to the female reproductive organs: 
uterus, fallopian tubes, and ovaries. 


Laparoscopy was first used with cancer patients in 
1973. In these first cases, the procedure was used to observe 
and biopsy the liver. Laparoscopy plays a role in the diagno- 
sis, staging, and treatment for a variety of cancers. 


As of 2001, the use of laparoscopy to completely 
remove cancerous growths and surrounding tissues (in 
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place of open surgery) is controversial. The procedure is 
being studied to determine if it is as effective as open 
surgery in complex operations. Laparoscopy is also being 
investigated as a screening tool for ovarian cancer. 


Laparoscopy is widely used in procedures for non- 
cancerous conditions that in the past required open 
surgery, such as removal of the appendix (appendecto- 
my) and gallbladder removal (cholecystectomy). 


Diagnostic procedure 


As a diagnostic procedure, laparoscopy is useful in 
taking biopsies of abdominal or pelvic growths, as well 
as lymph nodes. It allows the doctor to examine the 
abdominal area, including the female organs, appendix, 
gallbladder, stomach, and the liver. 


Laparoscopy is used to determine the cause of pelvic 
pain or gynecological symptoms that cannot be con- 
firmed by a physical exam or ultrasound. For example, 
ovarian cysts, endometriosis, ectopic pregnancy, or 
blocked fallopian tubes can be diagnosed using this pro- 
cedure. It is an important tool when trying to determine 
the cause of infertility. 


Operative procedure 


While laparoscopic surgery to completely remove 
cancerous tumors, surrounding tissues, and lymph nodes 
is used on a limited basis, this type of operation is widely 
used in noncancerous conditions that once required open 
surgery. These conditions include: 


e Tubal ligation. In this procedure, the fallopian tubes are 
sealed or cut to prevent subsequent pregnancies. 


e Ectopic pregnancy. If a fertilized egg becomes embed- 
ded outside the uterus, usually in the fallopian tube, an 
operation must be performed to remove the developing 
embryo. This often can be done with laparoscopy. 


e Endometriosis. This is a condition in which tissue from 
inside the uterus is found outside the uterus in other 
parts of (or on organs within) the pelvic cavity. This can 
cause cysts to form. Endometriosis is diagnosed with 
laparoscopy, and in some cases the cysts and other tis- 
sue can be removed during laparoscopy. 


e Hysterectomy. This procedure to remove the uterus can, 
in some cases, be performed using laparoscopy. The 
uterus is cut away with the aid of the laparoscopic instru- 
ments and then the uterus is removed through the vagina. 


e Ovarian masses. Tumors or cysts in the ovaries can be 
removed using laparoscopy. 


e Appendectomy. This surgery to remove an inflamed 
appendix required open surgery in the past. It is now 
routinely performed with laparoscopy. 
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Laparoscopy 


This surgeon is performing a laparoscopic procedure ona 
patient. (Photo Researchers, Inc. Reproduced by permission.) 


e Cholecystectomy. Like appendectomy, this procedure to 
remove the gall bladder used to require open surgery. Now 
it can be performed with laparoscopy, in some cases. 


In contrast to open abdominal surgery, laparoscopy 
usually involves less pain, less risk, less scarring, and 
faster recovery. Because laparoscopy is so much less 
invasive than traditional abdominal surgery, patients can 
leave the hospital sooner. 


Cancer staging 


Laparoscopy can be used in determining the spread 
of certain cancers. Sometimes it is combined with ultra- 
sound. Although laparoscopy is a useful staging tool, its 
use depends on a variety of factors, which are considered 
for each patient. Types of cancers where laparoscopy may 
be used to determine the spread of the disease include: 


e Liver cancer. Laparoscopy is an important tool for 
determining if cancer is present in the liver. When a 
patient has non-liver cancer, the liver is often checked 
to see if the cancer has spread there. Laparoscopy can 
identify up to 90% of malignant lesions that have 
spread to that organ from a cancer located elsewhere in 
the body. While computerized tomography (CT) can 
find cancerous lesions that are 0.4 in (10 mil) in size, 
laparoscopy is capable of locating lesions that are as 
small as 0.04 in (1 millimeter). 


e Pancreatic cancer. Laparoscopy has been used to evalu- 
ate pancreatic cancer for years. In fact, the first reported 
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use of laparoscopy in the United States was in a case 
involving pancreatic cancer. 


e Esophageal and stomach cancers. Laparoscopy has 
been found to be more effective than magnetic reso- 
nance imaging (MRI) or computerized tomography 
(CT) in diagnosing the spread of cancer from these 
organs. 


e Hodgkin’s disease. Some patients with Hodgkin’s dis- 
ease have surgical procedures to evaluate lymph nodes 
for cancer. Laparoscopy is sometimes selected over 
laparotomy for this procedure. In addition, the spleen 
may be removed in patients with Hodgkin’s disease. 
Laparoscopy is the standard surgical technique for this 
procedure, which is called a splenectomy. 


e Prostate cancer. Patients with prostate cancer may 
have the nearby lymph nodes examined. Laparoscopy 
is an important tool in this procedure. 


Cancer treatment 


Laparoscopy is sometimes used as part of a pallia- 
tive cancer treatment. This type of treatment is not a cure, 
but can often lessen the symptoms. An example is the 
feeding tube, which cancer patients may have if they are 
unable to take in food by mouth. The feeding tube pro- 
vides nutrition directly into the stomach. Inserting the 
tube with a laparoscopy saves the patient the ordeal of 
open surgery. 


Precautions 


As with any surgury, patients should notify their 
physician of any medications they are taking (prescrip- 
tion, over-the-counter, or herbal) and of any allergies. 
Precautions vary due to the several different purposes for 
laparoscopy. Patients should expect to rest for several 
days after the procedure, and should set up a comfortable 
environment in their home (with items such as pain med- 
ication, heating pads, feminine products, comfortable 
clothing, and food readily accessible) prior to surgery. 


Description 


Laparoscopy is a surgical procedure that is done in 
the hospital under anesthesia. For diagnosis and biopsy, 
local anesthesia is sometimes used. In operative proce- 
dures, such as abdominal surgery, general anesthesia is 
required. Before starting the procedure, a catheter is 
inserted through the urethra to empty the bladder, and the 
skin of the abdomen is cleaned. 


After the patient is anesthetized, a hollow needle is 
inserted into the abdomen in or near the navel, and car- 
bon dioxide gas is pumped through the needle to expand 
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the abdomen. This allows the surgeon a better view of the 
internal organs. The laparoscope is then inserted through 
this incision to look at the internal organs. The image 
from the camera attached to the end of the laparoscope is 
seen on a video monitor. 


Sometimes, additional small incisions are made to 
insert other instruments that are used to lift the tubes and 
ovaries for examination or to perform surgical procedures. 


Preparation 


Patients should not eat or drink after midnight on the 
night before the procedure. 


Aftercare 


After the operation, nurses will check the vital signs 
of patients who had general anesthesia. If there are no 
complications, the patient may leave the hospital within 
four to eight hours. (Traditional abdominal surgery 
requires a hospital stay of several days). 


There may be some slight pain or throbbing at the inci- 
sion sites in the first day or so after the procedure. The gas 
that is used to expand the abdomen may cause discomfort 
under the ribs or in the shoulder for a few days. Depending 
on the reason for the laparoscopy in gynecological proce- 
dures, some women may experience some vaginal bleed- 
ing. Many patients can return to work within a week of 
surgery and most are back to work within two weeks. 


Risks 


Laparoscopy is a relatively safe procedure, especial- 
ly if the physician is experienced in the technique. The 
risk of complication is approximately 1%. 


The procedure carries a slight risk of puncturing a blood 
vessel or organ, which could cause blood to seep into the 
abdominal cavity. Puncturing the intestines could allow 
intestinal contents to seep into the cavity. These are serious 
complications and major surgery may be required to correct 
the problem. For operative procedures, there is the possibility 
that it may become apparent that open surgery is required. 
Serious complications occur at a rate of only 0.2%. 


Rare complications include: 
e hemorrhage 
¢ inflammation of the abdominal cavity lining 
e abscess 
¢ problems related to general anesthesia 


Laparoscopy is generally not used in patients with 
certain heart or lung conditions, or in those who have 
some intestinal disorders, such as bowel obstruction. 
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KEY TERMS 


Biopsy—Microscopic evaluation of a tissue sam- 
ple. The tissue is closely examined for the pres- 
ence of abnormal cells. 


Cancer staging—Determining the course and 
spread of cancer. 


Cyst—An abnormal lump or swelling that is filled 
with fluid or other material. 


Palliative treatment—A type treatment that does 
not provide a cure, but eases the symptoms. 


Tumor—A growth of tissue, benign or malignant, 
often referred to as a mass. 


Normal results 


In diagnostic procedures, normal results would indi- 
cate no abnormalities or disease of the organs or lymph 
nodes that were examined. 


Abnormal results 


A diagnostic laparoscopy may reveal cancerous or 
benign masses or lesions. Abnormal findings include 
tumors or cysts, infections (such as pelvic inflammatory 
disease), cirrhosis, endometriosis, fibroid tumors, or an 
accumulation of fluid in the cavity. If a doctor is check- 
ing for the spread of cancer, the presence of malignant 
lesions in areas other than the original site of malignancy 
is an abnormal finding. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
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Harvard University Press, 1996. 

Cunningham, F. Gary, Paul C. MacDonald, et al. Williams Obstet- 
rics, 20th ed. Stamford, CT: Appleton & Lange, 1997. 

Kurtz, Robert C., and Robert J. Ginsberg. “Cancer Diagnosis: 
Endoscopy.” In Cancer: Principles & Practice of Oncolo- 
gy., edited by Vincent T. DeVita Jr. Philadelphia: Lippin- 
cott, Williams & Wilkins, 2001, 725-27. 

Lefor, Alan T. “Specialized Techniques in Cancer Manage- 
ment.” In Cancer: Principles & Practice of Oncology, 6th 
ed., edited by Vincent T. DeVita Jr., et al. Philadelphia: 
Lippincott, Williams & Wilkins, 2001, 739-57. 

Ryan, Kenneth J., Ross S. Berkowitz, and Robert L. Barbieri. 
Kistner’s Gynecology, 6th ed. St. Louis: Mosby, 1997. 
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Iannitti, David A. “The Role of Laparoscopy in the Manage- 
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Laryngeal cancer 


23 March 2001. 27 June 2001 <http://bioscience.org/1998 
/v3/e/iannitti/e181-185.htm>. 


Carol A. Turkington 
Rhonda Cloos, R.N. 


i Laryngeal cancer 


Definition 


Laryngeal cancer is cancer of the larynx or voice box. 


Description 


The larynx is located where the throat divides into 
the esophagus and the trachea. The esophagus is the tube 
that takes food to the stomach. The trachea, or windpipe, 
takes air to the lungs. The area where the larynx is locat- 
ed is sometimes called the Adam’s apple. 


The larynx has two main functions. It contains the 
vocal cords, cartilage, and small muscles that make up the 
voice box. When a person speaks, small muscles tighten the 
vocal cords, narrowing the distance between them. As air is 
exhaled past the tightened vocal cords, it creates sounds that 
are formed into speech by the mouth, lips, and tongue. 


The second function of the larynx is to allow air to 
enter the trachea and to keep food, saliva, and foreign 
material from entering the lungs. A flap of tissue called 
the epiglottis covers the trachea each time a person swal- 
lows. This blocks foreign material from entering the 
lungs. When not swallowing, the epiglottis retracts, and 
air flows into the trachea. During treatment for cancer of 
the larynx, both of these functions may be lost. 


Cancers of the larynx develop slowly. About 95% of 
these cancers develop from thin, flat cells similar to skin 
cells called squamous epithelial cells. These cells line the 
larynx. Gradually, the squamous epithelial cells begin to 
change and are replaced with abnormal cells. These 
abnormal cells are not cancerous but are pre-malignant 
cells that have the potential to develop into cancer. This 
condition is called dysplasia. Most people with dysplasia 
never develop cancer. The condition simply goes away 
without any treatment, especially if the person with dys- 
plasia stops smoking or drinking alcohol. 


The larynx is made up of three parts, the glottis, the 
supraglottis, and the subglottis. Cancer can start in any of 
these regions. Treatment and survival rates depend on 
which parts of the larynx are affected and whether the 
cancer has spread to neighboring areas of the neck or dis- 
tant parts of the body. 
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The glottis is the middle part of the larynx. It con- 
tains the vocal cords. Cancers that develop on the vocal 
cords are often diagnosed very early because even small 
vocal cord tumors cause hoarseness. In addition, the 
vocal cords have no connection to the lymphatic system. 
This means that cancers on the vocal cord do not spread 
easily. When confined to the vocal cords without any 
involvement of other parts of the larynx, the cure rate for 
this cancer is 75% to 95%. 


The supraglottis is the area above the vocal cords. It 
contains the epiglottis, which protects the trachea from 
foreign materials. Cancers that develop in this region are 
usually not found as early as cancers of the glottis 
because the symptoms are less distinct. The supraglottis 
region has many connections to the lymphatic system, so 
cancers in this region tend to spread easily to the lymph 
nodes and may spread to other parts of the body (lymph 
nodes are small bean-shaped structures that are found 
throughout the body; they produce and store infection- 
fighting cells). In 25% to 50% of people with cancer in 
the supraglottal region, the cancer has already spread to 
the lymph nodes by the time they are diagnosed. Because 
of this, survival rates are lower than for cancers that 
involve only the glottis. 


The subglottis is the region below the vocal cords. 
Cancer starting in the subglottis region is rare. When it 
does, it is usually detected only after it has spread to the 
vocal cords, where it causes obvious symptoms such as 
hoarseness. Because the cancer has already begun to 
spread by the time it is detected, survival rates are gener- 
ally lower than for cancers in other parts of the larynx. 


About 12,000 new cases of cancer of the larynx 
develop in the United States each year. Each year, about 
3,900 die of the disease. Laryngeal cancer is between 
four and five times more common in men than in 
women. Almost all men who develop laryngeal cancer 
are over age 55. Laryngeal cancer is about 50% more 
common among African-American men than among 
other Americans. 


It is thought that older men are more likely to devel- 
op laryngeal cancer than women because the two main 
risk factors for acquiring the disease are lifetime habits 
of smoking and alcohol abuse. More men are heavy 
smokers and drinkers than women, and more African- 
American men are heavy smokers than other men in the 
United States. However, as smoking becomes more 
prevalent among women, it seems likely that more cases 
of laryngeal cancer in females will be seen. 


Causes and symptoms 
Laryngeal cancer develops when the normal cells 


lining the larynx are replaced with abnormal cells (dys- 
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plasia) that become malignant and reproduce to form 
tumors. The development of dysplasia is strongly linked 
to life-long habits of smoking and heavy use of alcohol. 
The more a person smokes, the greater the risk of devel- 
oping laryngeal cancer. It is unusual for someone who 
does not smoke or drink to develop cancer of the larynx. 
Occasionally, however, people who inhale asbestos parti- 
cles, wood dust, paint or industrial chemical fumes over 
a long period of time develop the disease. 


The symptoms of laryngeal cancer depend on the 
location of the tumor. Tumors on the vocal cords are rarely 
painful, but cause hoarseness. Anyone who is continually 
hoarse for more than two weeks or who has a cough that 
does not go away should be checked by a doctor. 


Tumors in the supraglottal region above the vocal 
cords often cause more, but less distinct symptoms. 
These include: 


* persistent sore throat 

e pain when swallowing 

e difficulty swallowing or frequent choking on food 
e bad breath 

¢ lumps in the neck 


* persistent ear pain (called referred pain; the source of 
the pain is not the ear) 


e change in voice quality 


Tumors that begin below the vocal cords are rare, 
but may cause noisy or difficult breathing. All the symp- 
toms above can also be caused other cancers as well as 
by less seriousness illnesses. However, if these symp- 
toms persist, it is important to see a doctor and find their 
cause, because the earlier cancer treatment begins, the 
more successful it is. 


Diagnosis 


On the first visit to a doctor for symptoms that suggest 
laryngeal cancer, the doctor first takes a complete medical 
history, including family history of cancer and lifestyle 
information about smoking and alcohol use. The doctor 
also does a physical examination, paying special attention 
to the neck region for lumps, tenderness, or swelling. 


The next step is examination by an otolaryngologist, 
or ear, nose, and throat (ENT) specialist. This doctor also 
performs a physical examination, but in addition will 
also want to look inside the throat at the larynx. Initially, 
the doctor may spray a local anesthetic on the back of the 
throat to prevent gagging, then use a long-handled mirror 
to look at the larynx and vocal cords. This examination is 
done in the doctor’s office. It may cause gagging but is 
usually painless. 
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A more extensive examination involves a laryn- 
goscopy. In a laryngoscopy, a lighted fiberoptic tube 
called a laryngoscope that contains a tiny camera is 
inserted through the patient’s nose and mouth and snaked 
down the throat so that the doctor can see the larynx and 
surrounding area. This procedure can be done with a 
sedative and local anesthetic in a doctor’s office. More 
often, the procedure is done in an outpatient surgery clinic 
or hospital under general anesthesia. This allows the doc- 
tor to use tiny clips on the end of the laryngoscope to take 
biopsies (tissue samples) of any abnormal-looking areas. 


Laryngoscopies are normally painless and take 
about one hour. Some people find their throat feels 
scratchy after the procedure. Since laryngoscopies are 
done under sedation, patients should not drive immedi- 
ately after the procedure, and should have someone avail- 
able to take them home. Laryngoscopy is a standard pro- 
cedure that is covered by insurance. 


The locations of the samples taken during the laryn- 
goscopy are recorded, and the samples are then sent to 
the laboratory where they are examined under the micro- 
scope by a pathologist who specializes in diagnosing dis- 
eases through cell samples and laboratory tests. It may 
take several days to get the results. Based on the findings 
of the pathologist, cancer can be diagnosed and staged. 


Once cancer is diagnosed, other tests will probably be 
done to help determine the exact size and location of the 
tumors. This information is helpful in determining which 
treatments are most appropriate. These tests may include: 


e Endoscopy. Similar to a laryngoscopy, this test is done 
when it appears that cancer may have spread to other 
areas, such as the esophagus or trachea. 


Computed tomography (CT or CAT) scan. Using x-ray 
images taken from several angles and computer model- 
ing, CT scans allow parts of the body to be seen as a 
cross section. This helps locate and size the tumors, and 
provides information on whether they can be surgically 
removed. 


Magnetic resonance imaging (MRI). MRI uses magnets 
and radio waves to create more detailed cross-sectional 
scans than computed tomography. This detailed infor- 
mation is needed if surgery on the larynx area is 
planned. 


Barium swallow. Barium is a substance that, unlike soft 
tissue, shows up on x rays. Swallowed barium coats the 
throat and allows x-ray pictures to be made of the tis- 
sues lining the throat. 


Chest x ray. Done to determine if cancer has spread to 
the lungs. Since most people with laryngeal cancer are 
smokers, the risk of also having lung cancer or emphy- 
sema is high. 


1951 


132UVI yeasuArey] 


Laryngeal cancer 


e Fine needle aspiration (FNA) biopsy. If any lumps on 
the neck are found, a thin needle is inserted into the 
lump, and some cells are removed for analysis by the 
pathologist. 


e Additional blood and urine tests. These tests do not 
diagnose cancer, but help to determine the patient’s 
general health and provide information to determine 
which cancer treatments are most appropriate. 


Treatment 
Staging 


Once cancer of the larynx is found, more tests will 
be done to find out if cancer cells have spread to other 
parts of the body. This is called staging. A doctor needs 
to know the stage of the disease to plan treatment. In can- 
cer of the larynx, the definitions of the early stages 
depend on where the cancer started. 


STAGE I. The cancer is only in the area where it 
started and has not spread to lymph nodes in the area or 
to other parts of the body. The exact definition of stage I 
depends on where the cancer started, as follows: 


e Supraglottis: The cancer is only in one area of the 
supraglottis and the vocal cords can move normally. 


e Glottis: The cancer is only in the vocal cords and the 
vocal cords can move normally. 


e Subglottis: The cancer has not spread outside of the 
subglottis. 


STAGE II. The cancer is only in the larynx and has 
not spread to lymph nodes in the area or to other parts of 
the body. The exact definition of stage II depends on 
where the cancer started, as follows: 


e Supraglottis: The cancer is in more than one area of the 
supraglottis, but the vocal cords can move normally. 


e Glottis: The cancer has spread to the supraglottis or the 
subglottis or both. The vocal cords may or may not be 
able to move normally. 


e Subglottis: The cancer has spread to the vocal cords, 
which may or may not be able to move normally. 


STAGE III. Either of the following may be true: 


¢ The cancer has not spread outside of the larynx, but the 
vocal cords cannot move normally, or the cancer has 
spread to tissues next to the larynx. 


¢ The cancer has spread to one lymph node on the same 
side of the neck as the cancer, and the lymph node mea- 
sures no more than 3 centimeters (just over | inch). 


STAGE IV. Any of the following may be true: 
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e The cancer has spread to tissues around the larynx, 
such as the pharynx or the tissues in the neck. The 
lymph nodes in the area may or may not contain cancer. 


e The cancer has spread to more than one lymph node on 
the same side of the neck as the cancer, to lymph nodes 
on one or both sides of the neck, or to any lymph node 
that measures more than 6 centimeters (over 2 inches). 


e The cancer has spread to other parts of the body. 


RECURRENT. Recurrent disease means that the cancer 
has come back (recurred) after it has been treated. It may 
come back in the larynx or in another part of the body. 


Treatment 


Treatment is based on the stage of the cancer as well 
as its location and the health of the individual. Generally, 
there are three types of treatments for cancer of the lar- 
ynx. These are surgery, radiation, and chemotherapy. 
They can be used alone or in combination based in the 
stage of the caner. Getting a second opinion after the can- 
cer has been staged can be very helpful in sorting out 
treatment options and should always be considered. 


SURGERY. The goal of surgery is to cut out the tissue 
that contains malignant cells. There are several common 
surgeries to treat laryngeal cancer. 


Stage III and stage IV cancers are usually treated with 
total laryngectomy. This is an operation to remove the 
entire larynx. Sometimes other tissues around the larynx 
are also removed. Total laryngectomy removes the vocal 
cords. Alternate methods of voice communication must be 
learned with the help of a speech pathologist. Laryngecto- 
my is treated in depth as a separate entry in this volume. 


Smaller tumors are sometimes treated by partial 
laryngectomy. The goal is to remove the cancer but save 
as much of the larynx (and corresponding speech capa- 
bility) as possible. Very small tumors or cancer in situ are 
sometimes successfully treated with laser excision 
surgery. In this type of surgery, a narrowly-targeted beam 
of light from a laser is used to remove the cancer. 


Advanced cancer (Stages III and IV) that has spread 
to the lymph nodes often requires an operation called a 
neck dissection. The goal of a neck dissection is to 
remove the lymph nodes and prevent the cancer from 
spreading. There are several forms of neck dissection. A 
radical neck dissection is the operation that removes the 
most tissue. 


Several other operations are sometimes performed 
because of laryngeal cancer. A tracheotomy is a surgical 
procedure in which an artificial opening is made in the 
trachea (windpipe) to allow air into the lungs. This oper- 
ation is necessary if the larynx is totally removed. A gas- 
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trectomy tube is a feeding tube placed through skin and 
directly into the stomach. It is used to give nutrition to 
people who cannot swallow or whose esophagus is 
blocked by a tumor. People who have a total laryngecto- 
my usually do not need a gastrectomy tube if their esoph- 
agus remains intact. 


RADIATION. Radiation therapy uses high-energy rays, 
such as x rays or gamma rays, to kill cancer cells. The 
advantage of radiation therapy is that it preserves the larynx 
and the ability to speak. The disadvantage is that it may not 
kill all the cancer cells. Radiation therapy can be used alone 
in early stage cancers or in combination with surgery. 
Sometimes it is tried first with the plan that if it fails to cure 
the cancer, surgery still remains an option. Often, radiation 
therapy is used after surgery for advanced cancers to kill 
any cells the surgeon might not have removed. 


There are two types of radiation therapy. External 
beam radiation therapy focuses rays from outside the 
body on the cancerous tissue. This is the most common 
type of radiation therapy used to treat laryngeal cancer. 
With internal radiation therapy, also called brachythera- 
py, radioactive materials are placed directly on the can- 
cerous tissue. This type of radiation therapy is a much 
less common treatment for laryngeal cancer. 


External radiation therapy is given in doses called 
fractions. A common treatment involves giving fractions 
five days a week for seven weeks. Clinical trials are 
underway to determine the benefits of accelerating the 
delivery of fractions (accelerated fractionation) or divid- 
ing fractions into smaller doses given more than once a 
day (hyperfractionation). Side effects of radiation thera- 
py include dry mouth, sore throat, hoarseness, skin prob- 
lems, trouble swallowing, and diminished ability to taste. 


CHEMOTHERAPY. Chemotherapy is the use of drugs 
to kill cancer cells. Unlike radiation therapy, which is tar- 
geted to a specific tissue, chemotherapy drugs are either 
taken by mouth or intravenously (through a vein) and cir- 
culate throughout the whole body. They are used mainly 
to treat advanced laryngeal cancer that is inoperable or 
that has metastasized to a distant site. Chemotherapy is 
often used after surgery or in combination with radiation 
therapy. Clinical trials are underway to determine the 
best combination of treatments for advanced cancer. 


The two most common chemotherapy drugs used to 
treat laryngeal cancer are cisplatin and 5-fluorouracil (5- 
FU). There are many side effects associated with 
chemotherapy drugs, including nausea and vomiting, 
loss of appetite, hair loss, diarrhea, and mouth sores. 
Chemotherapy can also damage the blood-producing 
cells of the bone marrow, which can result in low blood 
cell counts, increased chance of infection, and abnormal 
bleeding or bruising. 
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KEY TERMS 


Dysplasia—The abnormal change in size, shape 
or organization of adult cells. 


Lymph—Clear, slightly yellow fluid carried by a 
network of thin tubes to every part of the body. 
Cells that fight infection are carried in the lymph. 


Lymphatic system—Primary defense against infec- 
tion in the body. The lymphatic system consists of 
tissues, organs, and channels (similar to veins) that 
produce, store, and transport lymph and white 
blood cells to fight infection. 


Lymph nodes—Small, bean-shaped collections of 
tissue found in a lymph vessel. They produce cells 
and proteins that fight infection, and also filter 
lymph. Nodes are sometimes called lymph glands. 


Metastasize—Spread of cells from the original site 
of the cancer to other parts of the body where sec- 
ondary tumors are formed. 


Malignant—Cancerous. Cells tend to reproduce 
without normal controls on growth and form 
tumors or invade other tissues. 


Alternative treatment 


Alternative and complementary therapies range 
from herbal remedies, vitamin supplements, and special 
diets to spiritual practices, acupuncture, massage, and 
similar treatments. When these therapies are used in 
addition to conventional medicine, they are called com- 
plementary therapies. When they are used instead of con- 
ventional medicine, they are called alternative therapies. 


Complementary or alternative therapies are widely 
used by people with cancer. One large study published in 
the Journal of Clinical Oncology in July, 2000 found that 
83% of all cancer patients studied used some form of 
complementary or alternative medicine as part of their 
cancer treatment. No specific alternative therapies have 
been directed toward laryngeal cancer. However, good 
nutrition and activities that reduce stress and promote a 
positive view of life have no unwanted side-effects and 
appear to be beneficial in boosting the immune system in 
fighting cancer. 


Unlike traditional pharmaceuticals, complementary 
and alternative therapies are not evaluated by the United 
States Food and Drug Administration (FDA) for either 
safety or effectiveness. These therapies may have inter- 
actions with traditional pharmaceuticals. Patients should 
be wary of “miracle cures” and notify their doctors if 
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KEY TERMS 


Dysplasia—The abnormal change in size, shape 
or organization of adult cells. 


Lymph—Clear, slightly yellow fluid carried by a 
network of thin tubes to every part of the body. 
Cells that fight infection are carried in the lymph. 


Lymphatic system—Primary defense against infec- 
tion in the body. The lymphatic system consists of 
tissues, organs, and channels (similar to veins) that 
produce, store, and transport lymph and white 
blood cells to fight infection. 


Lymph nodes—Small, bean-shaped collections of 
tissue found in a lymph vessel. They produce cells 
and proteins that fight infection, and also filter 
lymph. Nodes are sometimes called lymph glands. 


Malignant—Cancerous. Cells tend to reproduce 
without normal controls on growth and form 
tumors or invade other tissues. 


Metastasize—Spread of cells from the original site 
of the cancer to other parts of the body where sec- 
ondary tumors are formed. 


they are using herbal remedies, vitamin supplements or 
other unprescribed treatments. Alternative and experi- 
mental treatments normally are not covered by insurance. 


Prognosis 


Cure rates and survival rates can predict group out- 
comes, but can never precisely predict the outcome for a 
single individual. However, the earlier laryngeal cancer 
is discovered and treated, the more likely it will be cured. 


Cancers found in stage 0 and stage 1 have a 75% to 
95% cure rate depending on the site. Late stage cancers 
that have metastasized have a very poor survival rate, 
with intermediate stages falling somewhere in between. 
People who have had laryngeal cancer are at greatest risk 
for recurrence (having cancer come back), especially in 
the head and neck, during the first two to three years after 
treatment. Check-ups during the first year are needed 
every other month, and four times a year during the sec- 
ond year. It is rare for laryngeal cancer to recur after five 
years of being cancer-free. 


Prevention 


By far, the most effective way to prevent laryngeal 
cancer is not to smoke. Smokers who quit smoking also 
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significantly decrease their risk of developing the dis- 
ease. Other ways to prevent laryngeal cancer include lim- 
iting the use of alcohol, eating a well-balanced diet, seek- 
ing treatment for prolonged heartburn, and avoiding 
inhaling asbestos and chemical fumes. 
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2000): 522-5. 
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Rd. NE, Atlanta, GA 30329. 800 (ACS)-2345. <http:// 
www.cancer.org>. 
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31, Room 10A19, 9000 Rockville Pike, Bethesda, MD 
20892. (800) 4-CANCER. <http://www.nci.nih.gov/ 
cancerinfo/index.html>. 
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I Laryngectomy 


Definition 


Laryngectomy is the partial or complete surgical 
removal of the larynx, usually as a treatment for cancer 
of the larynx. 


Purpose 


Normally a laryngectomy is performed to remove 
tumors or cancerous tissue. In rare cases, it may be done 
when the larynx is badly damaged by gunshot, automo- 
bile injuries, or similar violent accidents. Laryngec- 
tomies can be total or partial. Total laryngectomies are 
done when cancer is advanced. The entire larynx is 
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removed. Often if the cancer has spread, other surround- 
ing structures in the neck, such as lymph nodes, are 
removed at the same time. Partial laryngectomies are 
done when cancer is limited to one spot. Only the area 
with the tumor is removed. Laryngectomies may also be 
performed when other cancer treatment options, such as 
radiation or chemotherapy, fail. 


Precautions 


Laryngectomy is done only after cancer of the lar- 
ynx has been diagnosed by a series of tests that allow the 
otolaryngologist (a specialist often called an ear, nose, 
and throat doctor) to look into the throat and take tissue 
samples (biopsies) to confirm and stage the cancer. Peo- 
ple need to be in good general health to undergo a laryn- 
gectomy, and will have standard pre-operative blood 
work and tests to make sure they are able to safely with- 
stand the operation. 


Description 


The larynx is located slightly below the point where 
the throat divides into the esophagus, which takes food to 
the stomach, and the trachea (windpipe), which takes air 
to the lungs. Because of its location, the larynx plays a 
critical role in normal breathing, swallowing, and speak- 
ing. Within the larynx, vocal folds (often called vocal 
cords) vibrate as air is exhaled past, thus creating speech. 
The epiglottis protects the trachea, making sure that only 
air gets into the lungs. When the larynx is removed, these 
functions are lost. 


Once the larynx is removed, air can no longer flow 
into the lungs. During this operation, the surgeon removes 
the larynx through an incision in the neck. The surgeon 
also performs a tracheotomy. He makes an artificial 
opening called a stoma in the front of the neck. The upper 
portion of the trachea is brought to the stoma and secured, 
making a permanent alternate way for air to get to the 
lungs. The connection between the throat and the esopha- 
gus is not normally affected, so after healing, the person 
whose larynx has been removed (called a laryngectomee) 
can eat normally. However, normal speech is no longer 
possible. Several alternate means of vocal communication 
can be learned with the help of a speech pathologist. 


Preparation 


As with any surgical procedure, the patient will be 
required to sign a consent form after the procedure is 
thoroughly explained. Many patients prefer a second 
opinion, and some insurers require it. Blood and urine 
studies, along with chest x ray and EKG may be ordered 
as the doctor deems necessary. The patient also has a pre- 
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A pathology photograph of an extracted tumor found on the 
larynx. (Custom Medical Stock Photo. Reproduced by permis- 
sion.) 


operative meeting with an anesthesiologist. If a complete 
laryngectomy is planned, it may be helpful to meet with a 
speech pathologist and/or an established laryngectomee 
for discussion of post-operative expectations and support. 


Aftercare 


A person undergoing a laryngectomy spends several 
days in intensive care (ICU) and receives intravenous 
(IV) fluids and medication. As with any major surgery, 
the blood pressure, pulse, and respirations are monitored 
regularly. The patient is encouraged to turn, cough, and 
deep breathe to help mobilize secretions in the lungs. 
One or more drains are usually inserted in the neck to 
remove any fluids that collect. These drains are removed 
after several days. 


It takes two to three weeks for the tissues of the 
throat to heal. During this time, the laryngectomee can- 
not swallow food and must receive nutrition through a 
tube inserted through the nose and down the throat into 
the stomach. During this time, even people with partial 
laryngectomies are unable to speak. 


When air is drawn in normally through the nose, it is 
warmed and moistened before it reaches the lungs. When 
air is drawn in through the stoma, it does not have the 
opportunity to be warmed and humidified. In order to 
keep the stoma from drying out and becoming crusty, 
laryngectomees are encouraged to breathe artificially 
humidified air. The stoma is usually covered with a light 
cloth to keep it clean and to keep unwanted particles 
from accidentally entering the lungs. Care of the stoma is 
extremely important, since it is the person’s only way to 
get air to the lungs. After a laryngectomy, a healthcare 
professional will teach the laryngectomee and his or her 
caregivers how to care for the stoma. 
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Laryngectomy 


KEY TERMS 


Larynx—Also known as the voice box, the larynx 
is composed of cartilage that contains the appara- 
tus for voice production. This includes the vocal 
cords and the muscles and ligaments that move 
the cords. 


Lymph nodes—Accumulations of tissue along a 
lymph channel, which produce cells called lym- 
phocytes that fight infection. 


Tracheostomy—A surgical procedure in which an 
artificial opening is made in the trachea (wind- 
pipe) to allow air into the lungs. 


Immediately after a laryngectomy, an alternate 
method of communication such as writing notes, gestur- 
ing, or pointing must be used. A partial laryngectomy 
patient will gradually regain some speech several weeks 
after the operation, but the voice may be hoarse, weak, and 
strained. A speech pathologist will work with a complete 
laryngectomee to establish new ways of communicating. 


There are three main methods of vocalizing after a total 
laryngectomy. In esophageal speech the laryngectomee 
learns how to “swallow” air down into the esophagus and 
creates sounds by releasing the air. This method requires 
quite a bit of coordination and learning, and produces short 
bursts (seven or eight syllables) of low-volume sound. 


Tracheoesophageal speech diverts air through a hole 
in the trachea made by the surgeon. The air then passes 
through an implanted artificial voice prosthesis (a small 
tube that makes a sound when air goes through it). 
Recent advances have been made in implanting voice 
prostheses that produce good voice quality. 


The third method of artificial sound communication 
involves using a hand-held electronic device that trans- 
lates vibrations into sounds. There are several different 
styles of these devices, but all require the use of at least 
one hand to hold the device to the throat. The choice of 
which method to use depends on many things including 
the age and health of the laryngectomee, and whether 
other parts of the mouth, such as the tongue, have also 
been removed. 


Many patients resume daily activities after surgery. 
Special precautions must be taken during showering or 
shaving. Special instruction and equipment is also 
required for those who wish to swim or water ski, as it is 
dangerous for water to enter the windpipe and lungs 
through the stoma. 
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Regular follow-up visits are important following 
treatment for cancer of the larynx because there is a high- 
er-than-average risk of developing a new cancer in the 
mouth, throat, or other regions of the head or neck. Many 
self-help and support groups are available to help 
patients meet others who face similar problems. 


Risks 


Laryngectomy is often successful in curing early 
stage cancers. However it does cause lifestyle changes. 
Laryngectomees must learn new ways of speaking. They 
must be continually concerned about the care of their 
stoma. Serious infections can occur if water or other for- 
eign material enters the lungs through an unprotected 
stoma. Also, women who undergo partial laryngectomy 
or who learn some types of artificial speech will have a 
deep voice similar to that of a man. For some women this 
presents psychological challenges. 


Normal results 


Ideally, removal of the larynx will remove all cancer- 
ous material. The person will recover from the operation, 
make lifestyle adjustments, and return to an active life. 


Abnormal results 


Sometimes cancer has spread to surrounding tissues 
and it is necessary to remove lymph nodes, parts of the 
tongue, or other cancerous tissues. As with any major 
operation, post- surgical infection is possible. Infection is 
of particular concern to laryngectomees who have cho- 
sen to have a voice prosthesis implanted, and is one of 
the major reasons for having to remove the device. 


Resources 


BOOKS 
Monahan, Frances. Medical-Surgical Nursing. Philadelphia: W. 
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American Cancer Society. National Headquarters, 1599 Clifton 
Road NE, Atlanta, GA 30329. (800) ACS -2345.<http:// 
www.cancer.org>. 

Cancer Information Service. National Cancer Institute, Build- 
ing 31, Room 10A19, 9000 Rockville Pike, Bethesda, MD 
20892. (800)4-CANCER. <http://www.nci.nih.gov/ 
cancerinfo/index.html>. 

International Association of Laryngectomees(IAL). <http:// 
www.larynxlink.com/>. 

National Institute on Deafness and Other Communication Dis- 
orders. National Institutes of Health, 31 Center Drive, 
MSC 2320, Bethesda, MD 20892-2320. <http://www. 
nidcd.nih.gov>. 
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The Voice Center at Eastern Virginia Medical School. Norfolk, 
VA 23507 <http://www.voice-center.com>. 


Kathleen Dredge Wright 
Tish Davidson, A.M. 


f Laryngitis 


Definition 


Laryngitis is caused by inflammation of the larynx, 
resulting in hoarseness of the voice. 


Description 


When air is breathed in (inspired), it passes through 
the nose and the nasopharynx or through the mouth and 
the oropharynx. These are both connected to the larynx, a 
tube made of cartilage. The vocal cords, responsible for 
setting up the vibrations necessary for speech, are located 
within the larynx. The air continues down the larynx to 
the trachea. The trachea then splits into two branches, the 
left and right bronchi (bronchial tubes). These bronchi 
branch into smaller air tubes which run within the lungs, 
leading to the small air sacs of the lungs (alveoli). 


Either food, liquid, or air may be taken in through the 
mouth. While air goes into the larynx and the respiratory 
system, food and liquid are directed into the tube leading 
to the stomach, the esophagus. Because food or liquid in 
the bronchial tubes or lungs could cause a blockage or 
lead to an infection, the airway must be protected. The 
epiglottis is a leaf-like piece of cartilage extending 
upwards from the larynx. The epiglottis can close down 
over the larynx when someone is eating or drinking, pre- 
venting these substances from entering the airway. 


In laryngitis, the tissues below the level of the 
epiglottis are swollen and inflamed. This causes swelling 
around the area of the vocal cords, so that they cannot 
vibrate normally. A hoarse sound to the voice is very 
characteristic of laryngitis. Laryngitis is a very common 
problem, and often occurs during the course of an upper 
respiratory tract infection (cold). 


Causes and symptoms 


Laryngitis is caused almost 100% of the time by a 
virus. The same viruses which cause the majority of sim- 
ple upper respiratory infections (colds, etc.) are responsi- 
ble for laryngitis. These include parainfluenzae virus, 
influenza virus, respiratory syncytial virus, rhinovirus, 
coronavirus, and echovirus. Extremely rarely, bacteria 
such as Group A streptococcus, M. catarrhalis, or that 
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An endoscopic view of a patient’s vocal cords with laryngi- 
tis. (Custom Medical Stock Photo. Reproduced by permission.) 


which causes tuberculosis may cause laryngitis. In peo- 
ple with faulty immune systems (particular due to 
acquired immunodeficiency syndrome, or AIDS), infec- 
tions with fungi may be responsible for laryngitis. 


Symptoms usually begin along with, or following, 
symptoms of a cold. A sore, scratchy throat, fever, ranny 
nose, achiness, and fatigue may all occur. Difficulty swal- 
lowing sometimes occurs with streptococcal infections. 
The patient may cough and wheeze. Most characteristically, 
the patient’s voice will sound strained, hoarse, and raspy. 


In extremely rare cases, the swelling of the larynx 
may cause symptoms of airway obstruction. This is more 
common in infants, because the diameter of their airways 
is so small. In that case, the baby may have a greatly 
increased respiratory rate, and exhibit loud high-pitched 
sounds with breathing (called stridor). 


Diagnosis 

Diagnosis is usually made by learning the history of 
a cold followed by hoarseness. The throat usually 
appears red and somewhat swollen. Listening to the chest 
and back with a stethoscope may reveal some harsh 
wheezing sounds with inspiration (breathing in). 


In long-standing (chronic laryngitis), tuberculosis 
may be suspected. Using a scope called a laryngoscope, 
examination of the airway will show redness, swelling, 
small bumps of tissue called nodules, and irritated pits in 
the tissue called ulcerations. Special skin testing (TB 
testing) will reveal that the individual has been exposed 
to the bacteria causing TB. 


Treatment 


Treatment of a simple, viral laryngitis simply address- 
es the symptoms. Gargling with warm salt water, pain 
relievers such as acetaminophen, the use of vaporizers to 
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KEY TERMS 


Epiglottis—A leaf-like piece of cartilage extending 
upwards from the larynx, which can close like a 
lid over the trachea to prevent the airway from 
receiving any food or liquid being swallowed. 


Larynx—The part of the airway lying between the 
pharynx and the trachea. 


Nasopharynx—The part of the airway into which 
the nose leads. 


Oropharynx—tThe part of the airway into which 
the mouth leads. 


Trachea—The part of the airway which leads into 
the bronchial tubes. 


create moist air, and rest will help the illness resolve with- 
in a week. 


In an infant who is clearly struggling for air, it may 
be necessary to put in an artificial airway for a short peri- 
od of time. This is very rarely needed. 


An individual with tubercular laryngitis is treated 
with a combination of medications used to treat classic 
TB. In people with fungal laryngitis, a variety of anti- 
fungal medications are available. 


Alternative treatment 


Alternative treatments include aromatherapy 
inhalations made with benzoin, lavender, frankincense, 
thyme, and sandalwood. Decoctions (extracts made by 
boiling an herb in water) or infusions (extracts made 
by steeping an herb in boiling water) can be made with 
red sage (Salvia officinalis var. rubra) and yarrow 
(Achillea millefolium) or with licorice (Glycyrrhiza 
glabra). These are used for gargling, and are said to 
reduce pain. Echinacea ( Echinacea spp.) tincture 
taken in water every hour for 48 hours is recommended 
to boost the immune system. Antiviral herbs, including 
usnea (Usnea spp.), lomatium (Lomatium dissectum), 
and ligusticum (Ligusticum porteri), may help hasten 
recovery from laryngitis. Homeopathic remedies are 
recommended based on the patient’s symptoms. Some 
people may get relief from placing cold compresses on 
the throat. 


Prognosis 
Prognosis for laryngitis is excellent. Recovery is 


complete, and usually occurs within a week’s time. 
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Prevention 


Prevention of laryngitis is the same as for any upper 
respiratory infections. The only way to even attempt to 
prevent such illnesses is by good handwashing, and by 
avoiding situations where one might come in contact 
with people who might be sick. However, even with rela- 
tively good hygiene practices, most people will get about 
five to six colds per year. It is unpredictable which of 
these may lead to laryngitis. 
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Rosalyn Carson-De Witt, MD 


i Laryngoscopy 


Definition 


Laryngoscopy refers to a procedure used to view the 
inside of the larynx (the voice box). 


Description 


The purpose and advantage of seeing inside the lar- 
ynx is to detect tumors, foreign bodies, nerve or structural 
injury, or other abnormalities. Two methods allow the lar- 
ynx to be seen directly during the examination. In one, a 
flexible tube with a fiber-optic device is threaded through 
the nasal passage and down into the throat. The other 
method uses a rigid viewing tube passed directly from the 
mouth, through the throat, into the larynx. A light and lens 
affixed to the endoscope are used in both methods. The 
endoscopic tube may also be equipped to suction debris or 
remove material for biopsy. Bronchoscopy is a similar, 
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KEY TERMS 


Endoscopic tube—a tube that is inserted into a 
hollow organ permitting a physician to see the 
inside it. 


but more extensive procedure in which the tube is contin- 
ued through the larynx, down into the trachea and bronchi. 


Preparation 


Laryngoscopy is done in the hospital with a local 
anesthetic spray to minimize discomfort and suppress the 
gag reflex. Patients are requested not to eat for several 
hours before the examination. 


Aftercare 


If the throat is sore, soothing liquids or lozenges will 
probably relieve any temporary discomfort. 


Risks 


This procedure carries no serious risks, although the 
patient may experience soreness of the throat or cough 
up small amounts of blood until the irritation subsides. 


Normal results 


A normal result would be the absence of signs of 
disease or damage. 


Abnormal results 


An abnormal finding, such as a tumor or an object 
lodged in the tissue, would either be removed or 
described for further medical attention. 


Jill S. Lasker 


Larynx removal see Laryngectomy 


Laser-assisted in-situ keratomileusis see 
Photorefractive keratectomy and laser- 
assisted in- 


f Laser surgery 


Definition 


Laser (light amplification by stimulated emission of 
radiation) surgery uses an intensely hot, precisely 
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focused beam of light to remove or vaporize tissue and 
control bleeding in a wide variety of non-invasive and 
minimally invasive procedures. 


Purpose 


Laser surgery is used to: 


* cut or destroy tissue that is abnormal or diseased with- 
out harming healthy, normal tissue 


¢ shrink or destroy tumors and lesions 


*cauterize (seal) blood vessels to prevent excessive 
bleeding 


Precautions 


Anyone who is thinking about having laser surgery 
should ask his doctor to: 


¢ explain why laser surgery is likely to be more beneficial 
than traditional surgery 


e describe his experience in performing the laser proce- 
dure the patient is considering 


Because some lasers can temporarily or permanently 
discolor the skin of Blacks, Asians, and Hispanics, a dark- 
skinned patient should make sure that his surgeon has suc- 
cessfully performed laser procedures on people of color. 


Some types of laser surgery should not be performed 
on pregnant women or on patients with severe cardiopul- 
monary disease or other serious health problems. 


Description 


The first working laser was introduced in 1960. The 
device was initially used to treat diseases and disorders 
of the eye, whose transparent tissues gave ophthalmic 
surgeons a clear view of how the narrow, concentrated 
beam was being directed. Dermatologic surgeons also 
helped pioneer laser surgery, and developed and 
improved upon many early techniques and more refined 
surgical procedures. 


Types of lasers 


The three types of lasers most often used in medical 
treatment are the: 


e Carbon dioxide (CO,) laser. Primarily a surgical tool, 
this device converts light energy to heat strong enough 
to minimize bleeding while it cuts through or vaporizes 
tissue. 


e Neodymium:yttrium-aluminum-garnet (Nd:YAG) laser. 
Capable of penetrating tissue more deeply than other 
lasers, the Nd:YAG makes blood clot quickly and can 
enable surgeons to see and work on parts of the body 
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that could otherwise be reached only through open 
(invasive) surgery. 


e Argon laser. This laser provides the limited penetration 
needed for eye surgery and superficial skin disorders. 
In a special procedure known as photodynamic therapy 
(PDT), this laser uses light-sensitive dyes to shrink or 
dissolve tumors. 


Laser applications 


Sometimes described as “scalpels of light,” lasers 
are used alone or with conventional surgical instruments 
in a diverse array of procedures that: 


e improve appearance 
e relieve pain 

e restore function 

e save lives 


Laser surgery is often standard operating procedure 
for specialists in: 


e cardiology 

e dentistry 

e dermatology 

e gastroenterology (treatment of disorders of the stomach 
and intestines) 


e gynecology 
e neurosurgery 


e oncology (cancer treatment) 
* ophthalmology (treatment of disorders of the eye) 


e orthopedics (treatment of disorders of bones, joints, 
muscles, ligaments, and tendons) 


e otolaryngology (treatment of disorders of the ears, 
nose, and throat) 


e pulmonary care (treatment of disorders of the respirato- 
ry system 


e urology (treatment of disorders of the urinary tract and 
of the male reproductive system) 


Routine uses of lasers include erasing birthmarks, 
skin discoloration, and skin changes due to aging, and 
removing benign, precancerous, or cancerous tissues or 
tumors. Lasers are used to stop snoring, remove tonsils, 
remove or transplant hair, and relieve pain and restore 
function in patients who are too weak to undergo major 
surgery. Lasers are also used to treat: 


* angina (chest pain) 


* cancerous or non-cancerous tumors that cannot be 
removed or destroyed 


¢ cold and canker sores, gum disease, and tooth sensitiv- 
ity or decay 
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* ectopic pregnancy (development of a fertilized egg 
outside the uterus) 


e endometriosis 
e fibroid tumors 
e gallstones 


e glaucoma, mild-to-moderate nearsightedness and astig- 
matism, and other conditions that impair sight 


e migraine headaches 

* non-cancerous enlargement of the prostate gland 
e nosebleeds 

e ovarian cysts 

e ulcers 

* varicose veins 

e warts 


e and numerous other conditions, diseases, and disorders 


Advantages of laser surgery 


Often referred to as “bloodless surgery,” laser proce- 
dures usually involve less bleeding than conventional 
surgery. The heat generated by the laser keeps the surgi- 
cal site free of germs and reduces the risk of infection. 
Because a smaller incision is required, laser procedures 
often take less time (and cost less money) than traditional 
surgery. Sealing off blood vessels and nerves reduces 
bleeding, swelling, scarring, pain, and the length of the 
recovery period. 


Disadvantages of laser surgery 


Although many laser surgeries can be performed in a 
doctor’s office rather than in a hospital, the person guid- 
ing the laser must be at least as thoroughly trained and 
highly skilled as someone performing the same proce- 
dure in a hospital setting. The American Society for 
Laser Medicine and Surgery, Inc. urges that: 


¢ all operative areas be equipped with oxygen and other 
drugs and equipment required for cardiopulmonary 
resuscitation (CPR) 


e non-physicians performing laser procedures be proper- 
ly trained, licensed, and insured 


ea qualified and experienced supervising physician be 
able to respond to and manage unanticipated events or 
other emergencies within five minutes of the time they 
occur 


* emergency transportation to a hospital or other acute- 
care facility be available whenever laser surgery is per- 
formed in a non-hospital setting 
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Cosmetic laser surgery in progress. The wavelengths of the laser’s light can be matched to a specific target, enabling the 
physician to destroy the capillaries near the skin’s surface without damaging the surrounding tissue. (Photograph by Will & 
Deni Mcintyre, Photo Researchers, Inc. Reproduced by permission.) 


Imprecisely aimed lasers can burn or destroy healthy 
tissue. 


Preparation 


Because laser surgery is used to treat so many dissim- 
ilar conditions, the patient should ask his physician for 
detailed instructions about how to prepare for a specific 
procedure. Diet, activities, and medications may not have 
to be limited prior to surgery, but some procedures require 
a physical examination and a medical history that: 


e determines the patient’s general health and current 
medical status 


e describes how the patient has responded to other ill- 
nesses, hospital stays, and diagnostic or therapeutic 
procedures 


e clarifies what the patient expects the outcome of the 
procedure to be 


Aftercare 


Most laser surgeries can be performed on an outpa- 
tient basis, and patients are usually permitted to leave the 
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hospital or medical office when their vital signs have sta- 
bilized. A patient who has been sedated should not be 
discharged: 


e until he has recovered from the anesthesia and knows 
who and where he is 


e unless he is accompanied by a responsible adult 


The doctor may prescribe analgesic (pain-relieving) 
medication, and should provide easy-to-understand writ- 
ten instructions that describe how the patient’s recovery 
should progress and what to do in case complications or 
emergency arise. 


Risks 


Like traditional surgery, laser surgery can be compli- 
cated by: 


e hemorrhage 
e infection 
e perforation (piercing) of an organ or tissue 


Laser surgery can also involve risks that are not 
associated with traditional surgical procedures. Being 
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KEY TERMS 


Argon—A colorless, odorless gas. 


Astigmatism—A condition in which one or both 
eyes cannot filter light properly and images appear 
blurred and indistinct. 


Canker sore—A blister-like sore on the inside of the 
mouth that can be painful but is not serious. 


Carbon dioxide—A heavy, colorless gas that dis- 
solves in water. 


Cardiopulmonary resuscitation—An emergency 
procedure used to restore circulation and prevent 
brain death to a person who has collapsed, is 
unconscious, is not breathing, and has no pulse. 


Cauterize—To use heat or chemicals to stop bleed- 
ing, prevent the spread of infection, or destroy tissue. 


Cornea—The outer, transparent lens that covers the 
pupil of the eye and admits light. 


Endometriosis—An often painful gynecologic con- 
dition in which endometrial tissue migrates from 
the inside of the uterus to other organs inside and 
beyond the abdominal cavity. 


careless or not practicing safe surgical techniques can 
severely burn the patient’s lungs or even cause them to 
explode. Patients must wear protective eye shields while 
undergoing laser surgery on any part of the face near the 
eyes or eyelids, and the United States Food and Drug 
Administration (FDA) has said that both doctors and 
patients must use special protective eyewear whenever a 
CO2 laser is used. 


Laser beams can burn or destroy healthy tissue, 
cause injuries that are painful and sometimes permanent, 
and actually compound problems they are supposed to 
solve. Errors or inaccuracies in laser surgery can worsen 
a patient’s vision, for example, and lasers can scar and 
even change the skin color of some patients. 


Normal results 


The nature and severity of the problem, the skill of 
the surgeon performing the procedure, and the patient’s 
general health and realistic expectations are among the 
factors that influence the outcome of laser surgery. Suc- 
cessful procedures can enable patients to: 


e feel better 


e look younger 
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Glaucoma—A disease of the eye in which 
increased pressure within the eyeball can cause 
gradual loss of vision. 


Invasive surgery—A form of surgery that involves 
making an incision in the patient’s body and insert- 
ing instruments or other medical devices into it. 


Nearsightedness—A condition in which one or 
both eyes cannot focus normally, causing objects at 
a distance to appear blurred and indistinct. Also 
called myopia. 


Ovarian cyst—A benign or malignant growth on an 
ovary. An ovarian cyst can disappear without treat- 
ment or become extremely painful and have to be 
surgically removed. 


Vaporize—To dissolve solid material or convert it 
into smoke or gas. 


Varicose veins—Swollen, twisted veins, usually 
occurring in the legs, that occur more often in 
women than in men. 


e enjoy longer, fuller, more active lives 


A patient who is considering any kind of laser 
surgery should ask his doctor to provide detailed infor- 
mation about what the outcome of the surgery is expect- 
ed to be, what the recovery process will involve, and how 
long it will probably be before he regains a normal 
appearance and can resume his normal activities. 


Abnormal results 


A person who is considering any type of laser 
surgery should ask his doctor to provide specific and 
detailed information about what could go wrong during 
the procedure and what the negative impact on the 
patient’s health or appearance might be. 


Lighter or darker skin may appear, for example, 
when a laser is used to remove sun damage or age spots 
from an olive-skinned or dark-skinned individual. This 
abnormal pigmentation may or may not disappear in time. 


Scarring or rupturing of the cornea is uncommon, 
but laser surgery on one or both eyes can: 


e increase sensitivity to light or glare 


e reduce night vision 
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e permanently cloud vision, or cause sharpness of vision 
to decline throughout the day 


Signs of infection following laser surgery include: 
¢ burning 
e crusting of the skin 
e itching 
* pain 
* scarring 
* severe redness 


e swelling 
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Maureen Haggerty 


LASIK see Photorefractive keratectomy and 
laser-assisted in- 


Lassa fever see Hemorrhagic fevers 


E Laxatives 


Definition 


Laxatives are products that promote bowel movements. 


Purpose 


Laxatives are used to treat constipation—the passage 
of small amounts of hard, dry stools, usually fewer than 
three times a week. Before recommending use of laxa- 
tives, differential diagnosis should be performed. Pro- 
longed constipation may be evidence of a significant 
problem, such as localized peritonitis or diverticulitis. 
Complaints of constipation may be associated with obses- 
sive-compulsive disorder. Use of laxatives should be 
avoided in these cases. Patients should be aware that pat- 
terns of defecation are highly variable, and may vary from 
two to three times daily to two to three times weekly. 


Laxatives may also be used prophylacticly for 
patients, such as those recovering from a myocardial 
infarction or those who have had recent surgery, who 
should not strain during defecation. 


Description 
Laxatives may be grouped by mechanism of action. 


Saline cathartics include dibasic sodium phosphate 
(Phospo-Soda), magnesium citrate, magnesium hydrox- 
ide (milk of magnesia), magnesium sulfate (Epsom 
salts), sodium biphosphate, and others. They act by 
attracting and holding water in the intestinal lumen, and 
may produce a watery stool. Magnesium sulfate is the 
most potent of the laxatives in this group. 


Stimulant and irritant laxatives increase the peri- 
staltic movement of the intestine. Examples include cas- 
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KEY TERMS 


Carbohydrates—Compounds, such as cellulose, 
sugar, and starch, that contain only carbon, hydro- 
gen, and oxygen, and are a major part of the diets of 
people and other animals. 


Cathartic colon— A poorly functioning colon, result- 
ing from the chronic abuse of stimulant cathartics. 


Colon—The large intestine. 


Diverticulitis—Inflammation of the part of the intes- 
tine known as the diverticulum. 


Fiber—Carbohydrate material in food that cannot 
be digested. 


Hyperosmetic—Hypertonic, containing a higher 
concentration of salts or other dissolved materials 
than normal tissues. 


Osteomalacia—A disease of adults, characterized 
by softening of the bone. Similar to Rickets which is 
seen in children. 


cara and bisadocyl (Dulcolax.) Castor oil works in a sim- 
ilar fashion. 


Bulk producing laxatives increase the volume of 
the stool, and will both soften the stool and stimulate 
intestinal motility. Psyillium (Metamucil, Konsil) and 
methylcellulose (Citrucel) are examples of this type. 
The overall effect is similar to that of eating high-fiber 
foods, and this class of laxative is most suitable for 
regular use. 


Docusate (Colace) is the only representative exam- 
ple of the stool softener class. It holds water within the 
fecal mass, providing a larger, softer stool. Docusate has 
no effect on acute constipation, since it must be present 
before the fecal mass forms to have any effect, but may 
be useful for prevention of constipation in patients with 
recurrent problems, or those who are about to take a con- 
stipating drug, such as narcotic analgesics. 


Mineral oil is an emollient laxative. It acts by retard- 
ing intestinal absorption of fecal water, thereby softening 
the stool. 


The hyperosmotic laxatives are glycerin and lactu- 
lose (Chronulac, Duphalac), both of which act by hold- 
ing water within the intestine. Lactulose may also 
increase peristaltic action of the intestine. 


Recommended dosage 


See specific products. 
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Pregnancy category— A system of classifying drugs 
according to their established risks for use during 
pregnancy. Category A: Controlled human studies 
have demonstrated no fetal risk. Category B: Animal 
studies indicate no fetal risk, but no human studies, 
or adverse effects in animals, but not in well-con- 
trolled human studies. Category C: No adequate 
human or animal studies, or adverse fetal effects in 
animal studies, but no available human data. Cate- 
gory D: Evidence of fetal risk, but benefits outweigh 
risks. Category X: Evidence of fetal risk. Risks out- 
weigh any benefits. 


Steatorrhea— An excess of fat in the stool. 


Stool—tThe solid waste that is left after food is 
digested. Stool forms in the intestines and passes 
out of the body through the anus. 


Precautions 


Short term use of laxatives is generally safe except 
in appendicitis, fecal impaction, or intestinal obstruc- 
tion. Lactulose is composed of two sugar molecules; 
galactose and fructose, and should not be administered to 
patients who require a low galactose diet. 


Chronic use of laxatives may result in fluid and elec- 
trolyte imbalances, steatorrhea, osteomalacia, diarrhea, 
cathartic colon, and liver disease. Excessive intake of 
mineral oil may cause impaired absorption of oil soluble 
vitamins, particularly A and D. Excessive use of magne- 
sium salts may cause hypermanesemia. 


Lactulose and magnesium sulfate are pregnancy 
category B. Casanthranol, cascara sagrada, danthron, 
docusate sodium, docusate calcium, docusate potassium, 
mineral oil and senna are category C. Casanthranol, cas- 
cara sagrada and danthron are excreted in breast milk, 
resulting in a potential increased incidence of diarrhea in 
the nursing infant. 


Interactions 


Mineral oil and docusate should not be used in com- 
bination. Docusate is an emulsifying agent which will 
increase the absorption of mineral oil. 


Bisacodyl tablets are enteric coated, and so should 
not be used in combination with antacids. The antacids 
will cause premature rupture of the enteric coating. 
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NDDIC.htm. 


Samuel D. Uretsky, PharmD 


Lazy eye see Amblyopia 
LCM see Lymphocytic choriomeningitis 


LDH isoenzymes test see Lactate 
dehydrogenase isoenzymes test 


LDH test see Lactate dehydrogenase test 


f Lead poisoning 


Definition 


Lead poisoning occurs when a person swallows or 
inhales lead in any form. The result can be damage to the 
brain, nerves, and many other parts of the body. Acute 
lead poisoning, which is relatively rare, occurs when a 
large amount of lead is taken into the body over a short 
period of time. Chronic lead poisoning, which is a com- 
mon problem in children, occurs when small amounts of 
lead are taken in over a longer period. 


Description 


Lead can damage almost every system in the human 
body, and it can also cause high blood pressure (hyper- 
tension). It is particularly harmful to the developing 
brain of fetuses and young children. The higher the level 
of lead in a child’s blood, and the longer this elevated 
level lasts, the greater the chance of ill effects. Over the 
long term, lead poisoning in a child can lead to learning 
disabilities, behavior problems, and even mental retar- 
dation. At very high levels, lead poisoning can cause 
seizures, coma, and even death. 


About one out of every six children in the United 
States has a high level of lead in the blood, according to 
the Agency for Toxic Substances and Disease Registry. 
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Many of these children are exposed to lead through peel- 
ing paint in older homes. Others are exposed through 
dust or soil that has been contaminated by old paint or 
past emissions of leaded gasoline. Since children 
between the ages of 12-36 months are apt to put things in 
their mouths, they are more likely than older children to 
take in lead. Pregnant women who come into contact 
with lead can pass it along to the fetus. 


Over 80% of American homes built before 1978 
have lead-based paint in them, according to the Centers 
for Disease Control and Prevention (CDC). The older the 
home, the more likely it is to contain lead paint, and the 
higher the concentration of lead in the paint is apt to be. 
Some homes also have lead in the water pipes or plumb- 
ing. People may have lead in the paint, dust, or soil 
around their homes or in their drinking water without 
knowing it, since lead can’t be seen, smelled, or tasted. 
Because lead doesn’t break down naturally, it can contin- 
ue to cause problems until it is removed. 


Causes and symptoms 


Before scientists knew how harmful it could be, lead 
was widely used in paint, gasoline, water pipes, and 
many other products. Today house paint is almost lead- 
free, gasoline is unleaded, and household plumbing is no 
longer made with lead materials. Still, remnants of the 
old hazards remain. Following are some sources of lead 
exposure: 


e Lead-based paint. This is the most common source of 
exposure to large amounts of lead among preschoolers. 
Children may eat paint chips from older homes that 
have fallen into disrepair. They may also chew on paint- 
ed surfaces such as windowsills. In addition, paint may 
be disturbed during remodeling. 


Dust and soil. These can be contaminated with lead 
from old paint or past emissions of leaded gasoline. In 
addition, pollution from operating or abandoned indus- 
trial sites and smelters can find its way into the soil, 
resulting in soil contamination. 


Drinking water. Exposure may come from lead water 
pipes, found in many homes built before 1930. Even 
newer copper pipes may have lead solder. Also, some 
new homes have brass faucets and fittings that can 
leach lead. 


Jobs and hobbies. A number of activities can expose 
participants to lead. These include making pottery or 
stained glass, refinishing furniture, doing home repairs, 
and using indoor firing ranges. When adults take part in 
such activities, they may inadvertently expose children 
to lead residue that is on their clothing or on scrap 
materials. 
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Lead poisoning 


Lead in water 


_ Lead-glazed pottery 


Lead painted toy 


Continuous exposure to lead can damage nearly every system in the human body and is particularly harmful to the develop- 
ing brain of fetuses and young children. Common sources of lead exposure include lead-based paint, dust and soil, drinking 
water, food from cans, and eating utensils, such as plates and drinking glasses, that are lead-based. (lllustration by Electronic 


Illustrators Group.) 


e Food. Imported food cans often have lead solder. Also, 
lead is found in leaded crystal glassware and some 
imported or old ceramic dishes. In addition, food may 
be contaminated by lead in the water or soil. 


e Folk medicines. Certain folk medicines (for example, 
alarcon, alkohl, azarcon, bali goli, coral, ghasard, greta, 
liga, pay-loo-ah, and rueda) and traditional cosmetics 
(kohl, for example) contain large amounts of lead. 


Chronic lead poisoning 


New evidence suggests that lead may be harmful to 
children even at low levels that were once thought to be 
safe, and the risk of damage rises as blood levels of lead 
increase. The symptoms of chronic lead poisoning take 
time to develop, however. Children can appear healthy 
despite having high levels of lead in their blood. Over 
time, though, problems such as the following may arise: 


e learning disabilities 
e hyperactivity 


e mental retardation 
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e slowed growth 
e hearing loss 
e headaches 


Lead poisoning is also harmful to adults, in whom it 
can cause high blood pressure, digestive problems, nerve 
disorders, memory loss, and muscle and joint pain. In addi- 
tion, it can lead to difficulties during pregnancy, as well as 
cause reproductive problems in both men and women. 


Acute lead poisoning 


Acute lead poisoning, while less common, shows up 
more quickly and can be fatal. Symptoms such as the fol- 
lowing may occur: 


* severe abdominal pain 
e diarrhea 

* nausea and vomiting 

e weakness of the limbs 
e seizures 


e coma 
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Diagnosis 


A high level of lead in the blood can be detected 
with a simple blood test. In fact, testing is the only way 
to know for sure if children without symptoms have been 
exposed to lead, since they can appear healthy even as 
long-term damage occurs. The CDC recommends testing 
all children at 12 months of age and, if possible, again at 
24 months. Testing should start at six months for children 
at risk for lead poisoning. Based on these test results and 
a child’s risk factors, the doctor will then decide whether 
further testing is needed and how often. In some states, 
more frequent testing is required by law. 


Children at risk 


Children with an increased risk of lead poisoning 
include those who: 


e live in or regularly visit a house built before 1978 in 
which chipped or peeling paint is present 


e live in or regularly visit a house that was built before 
1978 where remodeling is planned or underway 


e have a brother or sister, housemate, or playmate who 
has been diagnosed with lead poisoning 


e live with an adult whose job or hobby involves expo- 
sure to lead 


e live near an active lead smelter, battery-recycling plant, 
or other industry that can create lead pollution 


Adults at risk 


Testing is also important for adults whose job or 
hobby puts them at risk for lead poisoning. This includes 
people who take part in the following activities: 


e glazed pottery or stained glass making 
e furniture refinishing 

e home renovation 

* target shooting at indoor firing ranges 
e battery reclamation 

* precious metal refining 

e radiator repair 


e art restoration 


Treatment 


The first step in treating lead poisoning is to avoid 
further contact with lead. For adults, this usually means 
making changes at work or in hobbies. For children, it 
means finding and removing sources of lead in the home. 
In most states, the public health department can help 
assess the home and identify lead sources. 
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KEY TERMS 


Chelation therapy—Treatment with chemicals that 
bind to a poisonous metal and help the body pass 
it in urine at a faster rate. 


Dimercaprol (BAL)—A chemical agent used to 
remove excess lead from the body. 


Edetate calcium disodium (EDTA calcium)—A 
chemical agent used to remove excess lead from 
the body. 


Penicillamine (Cuprimine, Depen)—A drug used 
to treat medical problems (such as excess copper 
in the body and rheumatoid arthritis) and to pre- 
vent kidney stones. It is also sometimes prescribed 
to remove excess lead from the body. 


Succimer (Chemet)—A drug used to remove 
excess lead from the body. 


If the problem is lead paint, a professional with spe- 
cial training should remove it. This is not a do-it-yourself 
project. Scraping or sanding lead paint creates large 
amounts of dust that can poison people in the home. This 
dust can stay around long after the work is completed. In 
addition, heating lead paint can release lead into the air. 
For these reasons, lead paint should only be removed by 
someone who knows how to do the job safely and has the 
equipment to clean up thoroughly. Occupants, especially 
children and pregnant women, should leave the home 
until the cleanup is finished. 


Chelation therapy 


If blood levels of lead are high enough, the doctor 
may also prescribe chelation therapy. This refers to 
treatment with chemicals that bind to the lead and help 
the body pass it in urine at a faster rate. There are four 
chemical agents that may be used for this purpose, either 
alone or in combination. Edetate calcium disodium 
(EDTA calcium) and dimercaprol (BAL) are given 
through an intravenous line or in shots, while succimer 
(Chemet) and penicillamine (Cuprimine, Depen) are 
taken by mouth. (Although many doctors prescribe peni- 
cillamine for lead poisoning, this use of the drug has not 
been approved by the Food and Drug Administration.) 


Alternative treatment 


Changes in diet are no substitute for medical treat- 
ment. However, getting enough calcium, zinc, and pro- 
tein may help reduce the amount of lead the body 
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Learning disorders 


absorbs. Iron is also important, since people who are 
deficient in this nutrient absorb more lead. Garlic and 
thiamine, a B-complex vitamin, have been used to treat 
lead poisoning in animals. However, their usefulness in 
humans for this purpose has not been proved. Nutrition- 
al, botanical, and homeopathic medicines can be admin- 
istered once the source is removed, to help correct any 
imbalances brought on by lead toxicity. 


Prognosis 


If acute lead poisoning reaches the stage of seizures 
and coma, there is a high risk of death. Even if the person 
survives, there is a good chance of permanent brain dam- 
age. The long-term effects of lower levels of lead can 
also be permanent and severe. However, if chronic lead 
poisoning is caught early, these negative effects can be 
limited by reducing future exposure to lead and getting 
proper medical treatment. 


Prevention 


Many cases of lead poisoning can be prevented. 
These steps can help: 


e Keep the areas where children play as clean and dust- 
free as possible. 


e Wash pacifiers and bottles when they fall to the floor, 
and wash stuffed animals and toys often. 


e Make sure children wash their hands before meals and 
at bedtime. 


e Mop floors and wipe windowsills and other chewable 
surfaces, such as cribs, twice a week with a solution of 
powdered dishwasher detergent in warm water. 


¢ Plant bushes next to an older home with painted exteri- 
or walls to keep children at a distance. 


¢ Plant grass or another ground cover in soil that is likely 
to be contaminated, such as soil around a home built 
before 1960 or located near a major highway. 


e Have household tap water tested to find out if it con- 
tains lead. 


e Use only water from the cold-water tap for drinking, 
cooking, and making baby formula, since hot water is 
likely to contain higher levels of lead. 


e If the cold water hasn’t been used for six hours or more, 
run it for several seconds, until it becomes as cold as it 
will get, before using it for drinking or cooking. The 
more time water has been sitting in the pipes, the more 
lead it may contain. 


¢ If you work with lead in your job or hobby, change your 
clothes before you go home. 
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e Do not store food in open cans, especially imported cans. 


e Do not store or serve food in pottery meant for decora- 
tive use. 
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I Learning disorders 


Definition 


Learning disorders are academic difficulties experi- 
enced by children and adults of average to above-average 
intelligence. People with learning disorders have difficul- 
ty with reading, writing, mathematics, or a combination 
of the three. These difficulties significantly interfere with 
academic achievement or daily living. 


Description 


Learning disorders, or disabilities, affect approxi- 
mately 2 million children between the ages of 6-17 (5% 
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of public school children). These children have specific 
impairments in acquiring, retaining, and processing 
information. Standardized tests place them well below 
their IQ range in their area of difficulty. The three main 
types of learning disorders are reading disorders, mathe- 
matics disorders, and disorders of written expression. 


Reading disorders 


Reading disorders are the most common type of 
learning disorder. Children with reading disorders have 
difficulty recognizing and interpreting letters and words 
(dyslexia). They aren’t able to recognize and decode the 
sounds and syllables (phonetic structure) behind written 
words and language in general. This condition lowers 
accuracy and comprehension in reading. 


Mathematics disorders 


Children with mathematics disorders (dyscalculia) 
have problems recognizing and counting numbers cor- 
rectly. They have difficulty using numbers in everyday 
settings. Mathematics disorders are typically diagnosed 
in the first few years of elementary school when formal 
teaching of numbers and basic math concepts begins. 
Children with mathematics disorders usually have a co- 
existing reading disorder, a disorder of written expres- 
sion, or both. 


Disorders of written expression 


Disorders of written expression typically occur in 
combination with reading disorders or mathematics dis- 
orders or both. The condition is characterized by difficul- 
ty with written compositions (dysgraphia). Children with 
this type of learning disorder have problems with 
spelling, punctuation, grammar, and organizing their 
thoughts in writing. 


Causes and symptoms 


Learning disorders are thought to be caused by neu- 
rological abnormalities that trigger impairments in the 
regions of the brain that control visual and language pro- 
cessing and attention and planning. These traits may be 
genetically linked. Children from families with a history 
of learning disorders are more likely to develop disorders 
themselves. Learning difficulties may also be caused by 
medical conditions such as a traumatic brain injury or 
brain infections such as encephalitis or meningitis. 


The defining symptom of a learning disorder is aca- 
demic performance that is markedly below a child’s age 
and grade capabilities and measured IQ. Children with a 
reading disorder may confuse or transpose words or let- 
ters and omit or add syllables to words. The written 
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homework of children with disorders of written expres- 
sion is filled with grammatical, spelling, punctuation, 
and organizational errors. The child’s handwriting is 
often extremely poor. Children with mathematical disor- 
ders are often unable to count in the correct sequence, to 
name numbers, and to understand numerical concepts. 


Diagnosis 

Problems with vision or hearing, mental disorders 
(depression, attention-deficit/hyperactivity disorder), 
mental retardation, cultural and language differences, 
and inadequate teaching may be mistaken for learning 
disorders or complicate a diagnosis. A comprehensive 
medical, psychological, and educational assessment is 
critical to making a clear and correct diagnosis. 


A child thought to have a learning disorder should 
undergo a complete medical examination to rule out an 
organic cause. If none is found, a psychoeducational 
assessment should be performed by a psychologist, psy- 
chiatrist, neurologist, neuropsychologist, or learning spe- 
cialist. A complete medical, family, social, and educa- 
tional history is compiled from existing medical and 
school records and from interviews with the child and the 
child’s parents and teachers. A series of written and ver- 
bal tests are then given to the child to evaluate his or her 
cognitive and intellectual functioning. Commonly used 
tests include the Wechsler Intelligence Scale for Children 
(WISC-III), the Woodcock-Johnson Psychoeducational 
Battery, the Peabody Individual Achievement Test- 
Revised (PIAT-R) and the California Verbal Learning 
Test (CVLT). Federal legislation mandates that this test- 
ing is free of charge within the public school system. 


Treatment 


Once a learning disorder has been diagnosed, an 
individual education plan (IEP) is developed for the child 
in question. IEPs are based on psychoeducational test 
findings. They provide for annual retesting to measure a 
child’s progress. Learning-disordered students may 
receive special instruction within a regular general edu- 
cation class or they may be taught in a special education 
or learning center for a portion of the day. 


Common strategies for the treatment of reading dis- 
orders focus first on improving a child’s recognition of 
the sounds of letters and language through phonics train- 
ing. Later strategies focus on comprehension, retention, 
and study skills. Students with disorders of written 
expression are often encouraged to keep journals and to 
write with a computer keyboard instead of a pencil. 
Instruction for students with mathematical disorders 
emphasizes real-world uses of math, such as balancing a 
checkbook or comparing prices. 
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Leeches 


KEY TERMS 


1Q—Intelligence quotient; a measure of intellectu- 
al functioning determined by performance on 
standardized intelligence tests. 


Phonics—A system to teach reading by teaching 
the speech sounds associated with single letters, 
letter combinations, and syllables. 


Prognosis 


The high school dropout rate for children with learn- 
ing disabilities is almost 40%. Children with learning dis- 
abilities that go undiagnosed or are improperly treated 
may never achieve functional literacy. They often develop 
serious behavior problems as a result of their frustration 
with school. The key to helping these students reach their 
fullest potential is early detection and the implementation 
of an appropriate individualized education plan. The 
prognosis is good for a large percentage of children with 
reading disorders that are identified and treated early. 
Learning disorders continue into adulthood, but with 
proper educational and vocational training, an individual 
can complete college and pursue a challenging career. 
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i Leeches 


Definition 


Leeches are bloodsucking worms with segmented 
bodies. They belong to the same large classification of 
worms as earthworms and certain oceanic worms. 


Leeches can primarily be found in freshwater lakes, 
ponds, or rivers. They range in size from 0.2 in (5 mm) to 
nearly 18 in (45 cm) and have two characteristic suckers 
located at either end of their bodies. Leeches consume 
the blood of a wide variety of animal hosts, ranging from 
fish to humans. To feed, a leech first attaches itself to the 
host using the suckers. One of these suckers surrounds 
the leech’s mouth, which contains three sets of jaws that 
bite into the host’s flesh, making a Y-shaped incision. As 
the leech begins to feed, its saliva releases chemicals that 
dilate blood vessels, thin the blood, and deaden the pain 
of the bite. Because of the saliva’s effects, a person bitten 
by a leech may not even be aware of it until afterwards, 
when he or she sees the incision and the trickle of blood 
that is difficult to stop. 


For centuries, leeches were a common tool of doc- 
tors, who believed that many diseases were the result of 
“imbalances” in the body that could be stabilized by 
releasing blood. For example, leeches were sometimes 
attached to veins in the temples to treat headaches. 
Advances in medical knowledge led doctors to abandon 
bloodletting and the use of leeches in the mid-nineteenth 
century. In recent years, however, doctors have found a 
new purpose for leeches—helping to restore blood circu- 
lation to grafted or severely injured tissue. 


Purpose 


There are many occasions in medicine, mostly in 
surgery and trauma care, when blood accumulates and 
causes trouble. Leeches can be used to reduce the 
swelling of any tissue that is holding too much blood. 
This problem is most likely to occur in two situations: 


e Trauma. Large blood clots resulting from trauma can 
threaten tissue survival by their size and pressure. 
Blood clots can also obstruct the patient’s airway. 
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e Surgical procedures involving reattachment of severed 
body parts or tissue reconstruction following burns. In 
these situations it is difficult for the surgeon to make a 
route for blood to leave the affected part and return to 
the circulation. The hardest part of reattaching severed 
extremities like fingers, toes and ears is to reconnect the 
tiny veins. If the veins are not reconnected, blood will 
accumulate in the injured area. A similar situation 
occurs when plastic surgeons move large flaps of skin 
to replace skin lost to burns, trauma or radical surgery. 
The skin flaps often drain blood poorly, get congested, 
and begin to die. Leeches have come to the rescue in 
both situations. 


Precautions 


It is important to use only leeches that have been 
raised in the laboratory under sterile conditions in order 
to protect patients from infection. Therapeutic leeches 
belong to one of two species—Hirudo michaelseni or 
Hirudo medicinalis. 


Description 


One or more leeches are applied to the swollen area, 
depending on the size of the graft or injury, and left on for 
several hours. The benefits of the treatment lie not in the 
amount of blood that the leeches ingest, but in the anti- 
bloodclotting (anticoagulant) enzymes in the saliva that 
allow blood to flow from the bite for up to six hours after 
the animal is detached, effectively draining away blood 
that could otherwise accumulate and cause tissue death. 
Leech saliva has been described as a better anticoagulant 
than many currently available to treat strokes and heart 
attacks. Active investigation of the chemicals in leech 
saliva is currently under way, and one anticoagulant drug, 
hirudin, is derived from the tissues of Hirudo medicinalis. 


Aftercare 


The leeches are removed by pulling them off or by 
loosening their grip with cocaine, heat, or acid. The used 
leeches are then killed by placing them in an alcohol 
solution and disposed of as a biohazard. Proper care of 
the patient’s sore is important, as is monitoring the rate at 
which it bleeds after the leech is removed. Any clots that 
form at the wound site during treatment should be 
removed to ensure effective blood flow. 


Risks 


Infection is a constant possibility until the sore 
heals. It is also necessary to monitor the amount of blood 
that the leeches have removed from the patient, since a 
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These leeches are being used to reduce venous conges- 

tion, or excessive amounts of blood in the blood vessels. 
(Photograph by Michael English, M.D., Custom Medical Stock 
Photo. Reproduced by permission.) 


drop in red blood cell counts could occur in rare cases of 
prolonged bleeding. 
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Legionnaires’ disease 


KEY TERMS 


Anemia—A blood disorder marked by low hemo- 
globin levels in red blood cells, which leads to a 
deficiency of oxygen in the blood. 


Anticoagulant—A chemical or medication that 
prevents blood from clotting. 
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Left ventricular failure see Heart failure 
Leg veins x ray see Venography 
Legg-Calvé see Osteochondroses 


Legionella pneumophila infection see 
Legionnaires’ disease 


Legionellosis see Legionnaires’ disease 


i Legionnaires’ disease 


Definition 


Legionnaires’ disease is a type of pneumonia 
caused by Legionella bacteria. The bacterial species 
responsible for Legionnaires’ disease is L. pneumophila. 
Major symptoms include fever, chills, muscle aches, and 
a cough that is initially nonproductive. Definitive diag- 
nosis relies on specific laboratory tests for the bacteria, 
bacterial antigens, or antibodies produced by the body’s 
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immune system. As with other types of pneumonia, 
Legionnaires’ disease poses the greatest threat to people 
who are elderly, ill, or immunocompromised. 


Description 


Legionella bacteria were first identified as a cause of 
pneumonia in 1976, following an outbreak of pneumonia 
among people who had attended an American Legion 
convention in Philadelphia, Pennsylvania. This epony- 
mous outbreak prompted further investigation into 
Legionella and it was discovered that earlier unexplained 
pneumonia outbreaks were linked to the bacteria. The 
earliest cases of Legionnaires’ disease were shown to 
have occurred in 1965, but samples of the bacteria exist 
from 1947. 


Exposure to the Legionella bacteria doesn’t neces- 
sarily lead to infection. According to some studies, an 
estimated 5-10% of the American population show sero- 
logic evidence of exposure, the majority of whom do not 
develop symptoms of an infection. Legionella bacteria 
account for 2-15% of the total number of pneumonia 
cases requiring hospitalization in the United States. 


There are at least 40 types of Legionella bacteria, 
half of which are capable of producing disease in 
humans. A disease that arises from infection by Legionel- 
la bacteria is referred to as legionellosis. The L. pneu- 
mophila bacterium, the root cause of Legionnaires’ dis- 
ease, causes 90% of legionellosis cases. The second most 
common cause of legionellosis is the L. micdadei bac- 
terium, which produces the Philadelphia pneumonia- 
causing agent. 


Approximately 10,000-40,000 people in the United 
States develop Legionnaires’ disease annually. The peo- 
ple who are the most likely to become ill are over age 50. 
The risk is greater for people who suffer from health con- 
ditions such as malignancy, diabetes, lung disease, or 
kidney disease. Other risk factors include immunosup- 
pressive therapy and cigarette smoking. Legionnaires’ 
disease has occurred in children, but typically it has been 
confined to newborns receiving respiratory therapy, chil- 
dren who have had recent operations, and children who 
are immunosuppressed. People with HIV infection and 
AIDS do not seem to contract Legionnaires’ disease with 
any greater frequency than the rest of the population, 
however, if contracted, the disease is likely to be more 
severe compared to other cases. 


Cases of Legionnaires’ disease that occur in conjunc- 
tion with an outbreak, or epidemic, are more likely to be 
diagnosed quickly. Early diagnosis aids effective and suc- 
cessful treatment. During epidemic outbreaks, fatalities 
have ranged from 5% for previously healthy individuals 
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to 24% for individuals with underlying illnesses. Sporadic 
cases (that is, cases unrelated to a wider outbreak) are 
harder to detect and treatment may be delayed pending an 
accurate diagnosis. The overall fatality rate for sporadic 
cases ranges from 10-19%. The outlook is bleaker in 
severe cases that require respiratory support or dialysis. In 
such cases, fatality may reach 67%. 


Causes and symptoms 


Legionnaires’ disease is caused by inhaling 
Legionella bacteria from the environment. Typically, the 
bacteria are dispersed in aerosols of contaminated water. 
These aerosols are produced by devices in which warm 
water can stagnate, such as air-conditioning cooling tow- 
ers, humidifiers, shower heads, and faucets. There have 
also been cases linked to whirlpool spa baths and water 
misters in grocery store produce departments. Aspiration 
of contaminated water is also a potential source of infec- 
tion, particularly in hospital-acquired cases of Legion- 
naires’ disease. There is no evidence of person-to-person 
transmission of Legionnaires’ disease. 


Once the bacteria are in the lungs, cellular represen- 
tatives of the body’s immune system (alveolar 
macrophages) congregate to destroy the invaders. The 
typical macrophage defense is to phagocytose the invad- 
er and demolish it in a process analogous to swallowing 
and digesting it. However, the Legionella bacteria sur- 
vive being phagocytosed. Instead of being destroyed 
within the macrophage, they grow and replicate, eventu- 
ally killing the macrophage. When the macrophage dies, 
many new Legionella bacteria are released into the lungs 
and worsen the infection. 


Legionnaires’ disease develops two to 10 days after 
exposure to the bacteria. Early symptoms include lethar- 
gy, headaches, fever, chills, muscle aches, and a lack of 
appetite. Respiratory symptoms such as coughing or con- 
gestion are usually absent. As the disease progresses, a 
dry, hacking cough develops and may become productive 
after a few days. In about a third of Legionnaires’ disease 
cases, blood is present in the sputum. Half of the people 
who develop Legionnaires’ disease suffer shortness of 
breath and a third complain of breathing-related chest 
pain. The fever can become quite high, reaching 104°F 
(40°C) in many cases, and may be accompanied by a 
decreased heart rate. 


Although the pneumonia affects the lungs, Legion- 
naires’ disease is accompanied by symptoms that affect 
other areas of the body. About half the victims experi- 
ence diarrhea and a quarter have nausea and vomiting 
and abdominal pain. In about 10% of cases, acute renal 
failure and scanty urine production accompany the dis- 
ease. Changes in mental status, such as disorientation, 
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A transmission electron microscopy (TEM) image of 
Legionella pneumophila, the bacteria which causes Legion- 
naires’ disease. (Custom Medical Stock Photo. Reproduced by 
permission.) 


confusion, and hallucinations, also occur in about a 
quarter of cases. 


In addition to Legionnaires’ disease, L. pneumophila 
legionellosis also includes a milder disease, Pontiac fever. 
Unlike Legionnaires’ disease, Pontiac fever does not 
involve the lower respiratory tract. The symptoms usually 
appear within 36 hours of exposure and include fever, 
headache, muscle aches, and lethargy. Symptoms last 
only a few days and medical intervention is not necessary. 


Diagnosis 


The symptoms of Legionnaires’ disease are common 
to many types of pneumonia and diagnosis of sporadic 
cases can be difficult. The symptoms and chest x rays 
that confirm a case of pneumonia are not useful in differ- 
entiating between Legionnaires’ disease and other pneu- 
monias. If a pneumonia case involves multisystem symp- 
toms, such as diarrhea and vomiting, and an initially dry 
cough, laboratory tests are done to definitively identify L. 
pneumophila as the cause of the infection. 


If Legionnaires’ disease is suspected, several tests 
are available to reveal or indicate the presence of L. 
pneumophila bacteria in the body. Since the immune sys- 
tem creates antibodies against infectious agents, examin- 
ing the blood for these indicators is a key test. The level 
of immunoglobulins, or antibody molecules, in the blood 
reveals the presence of infection. In microscopic exami- 
nation of the patient’s sputum, a fluorescent stain linked 
to antibodies against L. pneumophila can uncover the 
presence of the bacteria. Other means of revealing the 
bacteria’s presence from patient sputum samples include 
isolation of the organism on culture media or detection 
of the bacteria by DNA probe. Another test detects L. 
pneumophila antigens in the urine. 
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Legionnaires’ disease 


KEY TERMS 


Antibody—A molecule created by the immune 
system in response to the presence of an antigen. 
It serves to recognize the invader and help defend 
the body from infection. 


Antigen—A molecule, such as a protein, which is 
associated with a particular infectious agent. The 
immune system uses this molecule as the identify- 
ing characteristic of the infectious invader. 


Culture—A laboratory system for growing bacteria 
for further study. 


DNA probe—An agent that binds directly to a pre- 
defined sequence of nucleic acids. 


Immunocompromised—Refers to conditions in 
which the immune system is not functioning prop- 
erly and cannot adequately protect the body from 
infection. 


Immunoglobulin—The protein molecule that 
serves as the primary building block of antibodies. 


Immunosuppressive therapy—Medical treatment 
in which the immune system is purposefully 
thwarted. Such treatment is necessary, for exam- 
ple, to prevent organ rejection in transplant cases. 


Legionellosis—A disease caused by infection with 
a Legionella bacterium. 


Media—Substance which contains all the nutri- 
ents necessary for bacteria to grow in a culture. 


Phagocytosis—The “ingestion” of a piece of mat- 
ter by a cell. 


Treatment 


Most cases of Legionella pneumonia show improve- 
ment within 12-48 hours of starting antibiotic therapy. 
The antibiotic of choice has been erythromycin, some- 
times paired with a second antibiotic, rifampin. Tetracy- 
cline, alone or with rifampin, is also used to treat Legion- 
naires’ disease, but has had more mixed success in com- 
parison to erythromycin. Other antibiotics that have 
been used successfully to combat Legionella include 
doxycycline, clarithromycin, fluorinated quinolones, and 
trimethoprim/sulfamethoxazole. 


The type of antibiotic prescribed by the doctor 
depends on several factors including the severity of 
infection, potential allergies, and interaction with previ- 
ously prescribed drugs. For example, erythromycin inter- 
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acts with warfarin, a blood thinner. Several drugs, such 
as penicillins and cephalosporins, are ineffective 
against the infection. Although they may be deadly to the 
bacteria in laboratory tests, their chemical structure pre- 
vents them from being absorbed into the areas of the lung 
where the bacteria are present. 


In severe cases with complications, antibiotic therapy 
may be joined by respiratory support. If renal failure 
occurs, dialysis is required until renal function is recovered. 


Prognosis 


Appropriate medical treatment has a major impact on 
recovery from Legionnaires’ disease. Outcome is also 
linked to the victim’s general health and absence of com- 
plications. If the patient survives the infection, recovery 
from Legionnaires’ disease is complete. Similar to other 
types of pneumonia, severe cases of Legionnaires’ disease 
may cause scarring in the lung tissue as a result of the 
infection. Renal failure, if it occurs, is reversible and renal 
function returns as the patient’s health improves. Occa- 
sionally, fatigue and weakness may linger for several 
months after the infection has been successfully treated. 


Prevention 


Since the bacteria thrive in warm stagnant water, 
regularly disinfecting ductwork, pipes, and other areas 
that may serve as breeding areas is the best method for 
preventing outbreaks of Legionnaires’ disease. Most out- 
breaks of Legionnaires’ disease can be traced to specific 
points of exposure, such as hospitals, hotels, and other 
places where people gather. Sporadic cases are harder to 
determine and there is insufficient evidence to point to 
exposure in individual homes. 
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Leiomyomas see Uterine fibroids 


i Leishmaniasis 


Definition 


Leishmaniasis refers to several different illnesses 
caused by infection with an organism called a protozoan. 


Description 


Protozoa are considered to be the most simple 
organisms in the animal kingdom. They are all single- 
celled. The types of protozoa which cause leishmaniasis 
are carried by the blood-sucking sandfly. The sandfly is 
referred to as the disease vector, simply meaning that the 
infectious agent (the protozoan) is carried by the sandfly 
and passed on to other animals or humans in whom the 
protozoan will set up residence and cause disease. The 
animal or human in which the protozoan then resides is 
referred to as the host. 


Once the protozoan is within the human host, the 
human’s immune system is activated to try to combat the 
invader. Specialized immune cells called macrophages 
work to swallow up the protozoa. Usually, this technique 
kills a foreign invader, but these protozoa can survive and 
flourish within macrophages. The protozoa multiply 
within the macrophages, ultimately causing the 
macrophage to burst open. The protozoa are released, 
and take up residence within other neighboring cells. 


At this point, the course of the disease caused by the 
protozoa is dependent on the specific type of protozoa, 
and on the type of reaction the protozoa elicits from the 
immune system. There are several types of protozoa 
which cause leishmaniasis, and they cause different pat- 
terns of disease progression. 


At any one time, about 20 million people throughout 
the world are infected with leishmaniasis. While leish- 
maniasis exists as a disease in 88 countries around the 
globe, some countries are hit harder than others. These 
include Bangladesh, India, Nepal, Sudan, Afghanistan, 
Brazil, Iran, Peru, Saudi Arabia, and Syria. Other areas 
which harbor the causative protozoa include China, 
many countries throughout Africa, Mexico, Central and 
South America, Turkey, and Greece. Although less fre- 
quent, cases have occurred in the United States, in Texas. 


In some areas of southern Europe, leishmaniasis is 
becoming an important disease which infects people with 
weakened immune systems. In particular, individuals 
with acquired immunodeficiency syndrome (AIDS) are 
at great risk of this infection. 
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Causes and symptoms 


There are a number of types of protozoa which can 
cause leishmaniasis. Each type exists in specific loca- 
tions, and there are different patterns to the kind of dis- 
ease each causes. The overall species name is Leishma- 
nia (commonly abbreviated L.). The specific types 
include: L. Donovani, L. Infantum, L. Chagasi, L. Mexi- 
cana, L. Amazonensis, L. Tropica, L. Major, L. Aethiopi- 
ca, L. Brasiliensis, L. Guyaensis, L. Panamensis, L. Peru- 
viana. Some of the names are reflective of the locale in 
which the specific protozoa is most commonly found, or 
in which it was first discovered. 


Localized cutaneous leishmaniasis 


This type of disease occurs most commonly in 
China, India, Asia Minor, Africa, the Mediterranean 
Basin, and Central America. It has occurred in an area 
ranging from northern Argentina all the way up to south- 
ern Texas. It is called different names in different loca- 
tions, including chiclero ulcer, bush yaws, uta, oriental 
sore, Aleppo boil, and Baghdad sore. 


This is perhaps the least drastic type of disease 
caused by any of the Leishmania. Several weeks or 
months after being bitten by an infected sandfly, the host 
may notice an itchy bump (lesion) on an arm, leg, or 
face. Lymph nodes in the area of this bump may be 
swollen. Within several months, the bump develops a 
crater (ulceration) in the center, with a raised, reddened 
ridge around it. There may be several of these lesions 
near each other, and they may spread into each other to 
form one large lesion. Although localized cutaneous 
leishmaniasis usually heals on its own, it may take as 
long as year. A depressed, light-colored scar usually 
remains behind. Some lesions never heal, and may 
invade and destroy the tissue below. For example, lesions 
on the ears may slowly, but surely, invade and destroy the 
cartilage which supports the outer ear. 


Diffuse cutaneous leishmaniasis 


This type of disease occurs most often in Ethiopia, 
Brazil, Dominican Republic, and Venezuela. 


The lesions of diffuse cutaneous leishmaniasis are very 
similar to those of localized cutaneous leishmaniasis, except 
they are spread all over the body. The body’s immune sys- 
tem apparently fails to battle the protozoa, which are free to 
spread throughout. The characteristic lesions resemble those 
of the dread biblical disease, leprosy. 


Mucocutaneous leishmaniasis 


This form of leishmaniasis occurs primarily in the 
tropics of South America. The disease begins with the 
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Leishmaniasis 


This condition, also called an oriental sore, is caused by the 
bacterium L. tropica. (Photograph by Lester V. Bergman, Cor- 
bis Images. Reproduced by permission.) 


same sores noted in localized cutaneous leishmaniasis. 
Sometimes these primary lesions heal, other times they 
spread and become larger. Some years after the first 
lesion is noted (and sometimes several years after that 
lesion has totally healed), new lesions appear in the 
mouth and nose, and occasionally in the area between the 
genitalia and the anus (the perineum). These new lesions 
are particularly destructive and painful. They erode 
underlying tissue and cartilage, frequently eating through 
the septum (the cartilage which separates the two nos- 
trils). If the lesions spread to the roof of the mouth and 
the larynx (the part of the wind pipe which contains the 
vocal cords), they may prevent speech. Other symptoms 
include fever, weight loss, anemia (low red blood cell 
count). There is always a large danger of bacteria infect- 
ing the already open sores. 


Visceral leishmaniasis 


This type of leishmaniasis occurs India, China, the 
southern region of Russia, and throughout Africa, the 
Mediterranean, and South and Central America. It is fre- 
quently called Kala-Azar or Dumdum fever. 


In this disease, the protozoa uses the bloodstream to 
travel to the liver, spleen, lymph nodes, and bone mar- 
row. Fever may last for as long as eight weeks, disappear, 
and then reappear again. The lymph nodes, spleen, and 
liver are often quite enlarged. Weakness, fatigue, loss of 
appetite, diarrhea, and weight loss are common. Kala- 
azar translates to mean “black fever.” The name kala-azar 
comes from a characteristic of this form of leishmaniasis. 
Individual with light-colored skin take on a darker, gray- 
ish skin tone, particularly of their face and hands. A vari- 
ety of lesions appear on the skin. 
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Diagnosis 


Diagnosis for each of these types of leishmaniasis 
involves taking a scraping from a lesion, preparing it ina 
laboratory, and examining it under a microscope to 
demonstrate the causative protozoan. Other methods that 
have been used include culturing a sample piece of tissue 
in a laboratory to allow the protozoa to multiply for easi- 
er microscopic identification; injecting a mouse or ham- 
ster with a solution made of scrapings from a patient’s 
lesion to see if the animal develops a leishmaniasis-like 
disease; and demonstrating the presence in macrophages 
of the characteristic-appearing protozoan, called Leish- 
man-Donovan bodies. 


In some forms of leishmaniasis, a skin test (similar 
to that given for TB) may be used. In this test, a solution 
containing a small bit of the protozoan antigen (cell 
markers which cause the human immune system to react) 
is injected or scratched into a patient’s skin. In a positive 
reaction, cells from the immune system will race to this 
spot, causing a characteristic skin lesion. Not all forms of 
leishmaniasis cause a positive skin test, however. 


Treatment 


The treatment of choice for all forms of leishmaniasis 
is a type of drug containing the element antimony. These 
include sodium sitogluconate, and meglumin antimonate. 
When these types of drugs do not work, other medications 
with anti-protozoal activity are utilized, including ampho- 
tericin B, pentamidine, flagyl, and allopurinol. 


Prognosis 


The prognosis for leishmaniasis is quite variable, 
and depends on the specific strain of infecting protozoan, 
as well as the individual patient’s immune system 
response to infection. Localized cutaneous leishmaniasis 
may require no treatment. Although it may take many 
months, these lesions usually heal themselves complete- 
ly. Only rarely do these lesions fail to heal and become 
more destructive. 


Disseminated cutaneous leishmaniasis may smolder 
on for years without treatment, ultimately causing death 
when the large, open lesions become infected with bacteria. 


Mucocutaneous leishmaniasis is often relatively 
resistant to treatment. Untreated visceral leishmaniasis 
has a 90% death rate, but only a 10% death rate with 
treatment. 


Prevention 


Prevention involves protecting against sandfly bites. 
Insect repellents used around homes, on clothing, on 
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KEY TERMS 


Host—The organism (such as a monkey or human) 
in which another organism (such as a virus or bac- 
teria) is living. 

Larynx—The part of the airway lying between the 
pharynx and the trachea. 


Leishman-Donovan body—A body of a (try- 
panosomatid) protozoa at a particular and charac- 
teristic stage in its life cycle; the infectious (try- 
panosomatid) protozoa can cause leishmaniasis, 
and is relatively easy to identify at that stage. 


Lesion—A disruption of the normal structure and 
function of a tissue by some disease process. 


Macrophage—A cell of the immune system which 
engulfs and digests foreign invaders such as bacte- 
ria and viruses in an attempt to stop them from 
causing disease within the body. 


Protozoa—A group of organisms which are the 
smallest members of the animal kingdom, consist- 
ing of a single cell. 


Ulceration—An area of pitting and irritation. 


Vector—A carrier organism (such as a fly or mos- 
quito) which serves to deliver a virus (or other 
agent of infection) to a host. 


skin, and on bednets (to protect people while sleeping) 
are effective measures. 


Reducing the population of sandflies is also an 
important preventive measure. In areas where leishmani- 
asis is very common, recommendations include clearing 
the land of trees and brush for at least 984 ft (300 m) 
around all villages, and regularly spraying the area with 
insecticides. Because rodents often carry the protozoan 
which causes leishmaniasis, careful rodent control 
should be practiced. Dogs, which also carry the proto- 
zoan, can be given a simple blood test and then either 
treated or put to sleep. 
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Í Leprosy 


Definition 


Leprosy is a slowly progressing bacterial infection 
that affects the skin, peripheral nerves in the hands and 
feet, and mucous membranes of the nose, throat, and 
eyes. Destruction of the nerve endings causes the the 
affected areas to lose sensation. Occasionally, because of 
the loss of feeling, the fingers and toes become mutilated 
and fall off, causing the deformities that are typically 
associated with the disease. 


Description 


Leprosy is also known as Hansen’s disease after G. 
A. Hansen who in 1878 identified the bacillus Mycobac- 
terium leprae that caused the disease. 


The infection is characterized by abnormal changes 
of the skin. These changes, called lesions, are at first flat 
and red. Upon enlarging, they have irregular shapes and a 
characteristic appearance. The lesions are typically dark- 
er in color around the edges with discolored pale centers. 
Because the organism grows best at lower temperatures 
the leprosy bacillus has a preference for the skin, the 
mucous membranes and the nerves. Infection in and 
destruction of the nerves leads to sensory loss. The loss 
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Leprosy 


of sensation in the fingers and toes increases the risk of 
injury. Inadequate care causes infection of open wounds. 
Gangrene may also follow, causing body tissue to die 
and become deformed. 


Because of the disabling deformities associated with 
it, leprosy has been considered one of the most dreaded 
diseases since biblical times, though much of what was 
called leprosy in the Old Testament most likely was not 
the same disease. Its victims were often shunned by the 
community, kept at arm’s length, or sent to a leper 
colony. Many people still have misconceptions about the 
disease. Contrary to popular belief, it is not highly com- 
municable and is extremely slow to develop. Household 
contacts of most cases and the medical personnel caring 
for Hansen’s disease patients are not at particular risk. It 
is very curable, although the treatment is long-term, 
requiring multiple medications. 


The World Health Organization (WHO) puts the 
number of identified leprosy cases in the world, at the 
beginning of 1997, at about 890,000. Seventy percent of 
all cases are found in just three countries: India, Indone- 
sia, and Myanamar (Burma). The infection can be 
acquired, however, in the Western Hemisphere as well. 
Cases also occur in some areas of the Caribbean and 
even in southern Texas and Louisiana. 


Causes and symptoms 


The organism that causes leprosy is a rod-shaped 
bacterium called Mycobacterium leprae. This bacterium 
is related to Mycobacterium tuberculosis, the causative 
agent of tuberculosis. Because special staining tech- 
niques involving acids are required to view these bacteria 
under the microscope, they are referred to as acid-fast 
bacilli (AFB). 


When Mycobacterium leprae invades the body, one 
of two reactions can take place. In tuberculoid leprosy 
(TT), the milder form of the disease, the body’s immune 
cells attempt to seal off the infection from the rest of the 
body by surrounding the offending pathogen. Because 
this response by the immune system occurs in the deeper 
layers of the skin, the hair follicles, sweat glands, and 
nerves can be destroyed. As a result, the skin becomes 
dry and discolored and loses its sensitivity. Involvement 
of nerves on the face, arms, or legs can cause them to 
enlarge and become easily felt by the doctor. This finding 
is highly suggestive of TT. The scarcity of bacteria in this 
type of leprosy leads to it being referred to as paucibacil- 
lary (PB) leprosy. Seventy to eighty percent of all leprosy 
cases are of the tuberculoid type. 


In lepromatous (LL) leprosy, which is the second 
and more contagious form of the disease, the body’s 
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immune system is unable to mount a strong response to 
the invading organism. Hence, the organism multiplies 
freely in the skin. This type of leprosy is also called the 
multibacillary (MB) leprosy, because of the presence of 
large numbers of bacteria. The characteristic feature of 
this disease is the appearance of large nodules or lesions 
all over the body and face. Occasionally, the mucous 
membranes of the eyes, nose, and throat may be 
involved. Facial involvement can produce a lion-like 
appearance (leonine facies). This type of leprosy can lead 
to blindness, drastic change in voice, or mutilation of the 
nose. Leprosy can strike anyone; however, children seem 
to be more susceptible than adults. 


Well-defined skin lesions that are numb are the first 
symptoms of tuberculoid leprosy. Lepromatous leprosy 
is characterized by a chronic stuffy nose due to invasion 
of the mucous membranes, and the presence of nodules 
and lesions all over the body and face. 


The incubation period varies anywhere from six 
months to ten years. On an average, it takes four years 
for the symptoms of tuberculoid leprosy to develop. 
Probably because of the slow growth of the bacillus, lep- 
romatous leprosy develops even more slowly, taking an 
average of eight years for the initial lesions to appear. 


It is not very clear how the leprosy bacillus is trans- 
mitted from person to person. Inhaling bacteria that are 
present in dust is thought to be one of the modes of trans- 
mission. However, even among people who live in the 
same household as the patient and are in close contact, 
only 5% get leprosy. It is obviously not a highly commu- 
nicable disease. The incidence of leprosy is highest in the 
poverty belt of the globe. Therefore, environmental fac- 
tors such as unhygienic living conditions, overpopula- 
tion, and malnutrition may also be contributing factors 
favoring the infection. The nine-banded armadillo is sus- 
ceptible to this disease but it is still unclear if human 
infection is related to exposure to this animal. 


Diagnosis 

One of the hallmarks of leprosy is the presence of 
AFB in smears taken from the skin lesions, nasal scrap- 
ings, or tissue secretions. In patients with LL leprosy, the 
bacilli are easily detected; however, in TT leprosy the 
bacteria are very few and almost impossible to find. In 
such cases, a diagnosis is made based on the clinical 
signs and symptoms, the type and distribution of skin 
lesions, and history of having lived in an endemic area. 


The signs and symptoms characteristic of leprosy 
can be easily identified by a health worker after a short 
training period. There is no need for a laboratory investi- 
gation to confirm a leprosy diagnosis, except in very rare 
circumstances. 
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In an endemic area, if smears from an individual 
show the presence of AFB, or if he has typical skin 
lesions, he should definitely be regarded as having lep- 
rosy. Usually, there is slight discoloration of the skin and 
loss of skin sensitivity. Thickened nerves accompanied 
by weakness of muscles supplied by the affected nerve 
are very typical of the disease. One characteristic occur- 
rence is a foot drop where the foot cannot be flexed 
upwards, affecting the ability to walk. 


Treatment 


The most widely used drug for leprosy is dapsone. 
However, emergence of dapsone-resistant strains prompt- 
ed the introduction of multi-drug therapy. The multi-drug 
therapy includes dapsone, refampin (also known as 
rifampicin), and clofazimine, all of which are powerful 
antibacterial drugs. Patients with MB leprosy are usually 
treated with all three drugs, while patients with PB lep- 
rosy are only given refampin and dapsone. Usually three 
months after starting treatment, a patient ceases being 
infectious, though not everyone with this disease is neces- 
sarily infectious before treatment. Depending on the type 
of leprosy, the time required for treatment may vary from 
six months to two years or more. 


Each of the drugs have minor side effects. Dapsone 
can cause nausea, dizziness, palpitations, jaundice and 
rash. A doctor should be contacted immediately if a rash 
develops. Dapsone also interacts with the second drug, 
refampin. Refampin increases the metabolizing of dap- 
sone in the body, requiring an adjustment of the dapsone 
dosage. Refampin may also cause muscle cramps, or nau- 
sea. If jaundice, flu-like symptoms or a rash appear, a 
doctor should be contacted immediately. The third drug, 
clofazimine may cause severe abdominal pain and diar- 
rhea, as well as discoloration of the skin. Red to brown- 
ish black discoloration of the skin and bodily fluids, 
including sweat, may persist for months to years after use. 


Thalidomide, the most famous agent of birth 
defects in the 20th century, is now being used to treat 
complications of leprosy and similar diseases. Thalido- 
mide regulates the immune response by suppressing a 
protein, tumor necrossi factor alpha. 


Leprosy patients should be aware that treatment 
itself can cause a potentially serious immune system 
response called a lepra reaction. When antibiotics kill 
M. leprae, antigens (the proteins on the surface of the 
organism that initiate the body’s immune system 
response) are released from the dying bacteria. In some 
people, when the antigens combine with the antibodies to 
M. Leprae in the bloodstream, a reaction called erythe- 
ma nodosum leprosum may occur, resulting in new 
lesions and peripheral nerve damage. Cortisone-type 
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Lesions such as these are characteristic of leprosy. (Photo- 
take NYC. Reproduced by permission.) 


medications and, increasingly, thalidomide are used to 
minimize the effects of lepra reactions. 


Prognosis 


Leprosy is curable; however, the deformities and 
nerve damage associated with leprosy are often irre- 
versible. Preventions or rehabilition of these defects is an 
integral part of management of the disease. Reconstruc- 
tive surgery, aimed at preventing and correcting deformi- 
ties, offers the greatest hope for disabled patients. Some- 
times, the deformities are such that the patients will not 
benefit from this type of surgery. 


Comprehensive care involves teaching patients to 
care for themselves. If the patients have significant nerve 
damage or are at high risk of developing deformities, 
they must be taught to take care of their insensitive 
limbs, similar to diabetics with lower leg nerve damage. 
Lacking the sensation of pain, the patients should con- 
stantly check themselves to identify cuts and bruises. If 
adequate care is not taken, these wounds become fester- 
ing sores and a source of dangerous infection. Physio- 
therapy exercises are taught to the patients to maintain a 
range of movement in finger joints and prevent the defor- 
mities from worsening. Prefabricated standardized 
splints are available and are extremely effective in cor- 
recting and preventing certain common deformities in 
leprosy. Special kinds of footwear have been designed 
for patients with insensitive feet in order to prevent or 
minimize the progression of foot ulcers. 
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Leptospirosis 


KEY TERMS 


Endemic area—A geographical area where a par- 
ticular disease is prevalent. 


Gangrene—Death of tissue due to loss of blood 
supply followed by bacterial invasion and putre- 
faction. 


Incubation period—The time it takes for symp- 
toms to develop after initial exposure to a disease- 
causing organism. 


Lesion—Any visible, local abnormality of the tissues 
of the skin, such as a wound, sore, rash, or boil. 


Mucous membranes—The inner tissue that covers 
or lines body cavities or canals open to the out- 
side, such as nose and mouth. These membranes 
secrete mucus and absorb water and salts. 


Nasal scraping—Pathological material obtained 
for clinical study by scratching the inner surface of 
the nose with a clinical instrument. 


Nodules—A small mass of tissue in the form of a 
protuberance or a knot that is solid and can be 
detected by touch. 


Pathogen—Any disease-producing agent or micro- 
organism. 


Smear—A specimen prepared for microscopic 
study by spreading the material across a slide and 
treating it with a specific stain. 


Prevention 


By early diagnosis and appropriate treatment of 
infected individuals, even a disease as ancient as leprosy 
can be controlled. People who are in immediate contact 
with the leprosy patient should be tested for leprosy. 
Annual examinations should also be conducted on these 
people for a period of five years following their last con- 
tact with an infectious patient. Some physicians have 
advocated dapsone treatment for people in close house- 
hold contact with leprosy patients. 


The WHO Action Program for the Elimination of 
Leprosy has adopted a resolution calling for the reduc- 
tion of leprosy’s prevalence to less than one case per 
10,000 people by the year 2000. In order to make this 
possible, educating people about the disease and raising 
their awareness is of utmost importance. The tuberculo- 
sis BCG vaccine, used in many areas of the world, may 
have an effect in decreasing the incidence of leprosy. 
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i Leptospirosis 


Definition 


Leptospirosis is a febrile disease (fever) caused by 
infection with the bacteria Leptospira interrogans. The 
disease can range from very mild and symptomless to a 
more serious, even life threatening form, that may be 
associated with kidney (renal) failure. 


Description 


An infection by the bacterium Leptospira interro- 
gans goes by different names in different regions. Alter- 
nate names for leptospirosis include mud fever, swamp 
fever, sugar cane fever, and Fort Bragg fever. More 
severe cases of leptospirosis are called Weil’s syndrome 
or icterohemorrhagic fever. This disease is commonly 
found in tropical and subtropical climates but occurs 
worldwide. 


As of the mid 1980s, there were 35-60 cases of lep- 
tospirosis reported in the United States each year. Most 
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cases occur in Hawaii, followed by the south Atlantic, Gulf, 
and Pacific coastal states. However, because of the nonspe- 
cific symptoms of leptospirosis, it is believed that the 
occurrence in the United States is actually much higher. 
Leptospirosis occurs year-round in the United States, but 
about half of the cases occur between July and October. 


Leptospirosis is a disease of animals and can be a 
very serious problem in the livestock industry. Leptospira 
bacteria have been found in dogs, rats, livestock, mice, 
voles, rabbits, hedgehogs, skunks, possums, frogs, fish, 
snakes, and certain birds and insects. Infected animals will 
pass the bacteria in their urine for months, or even years. 
In the United States, rats and dogs are more commonly 
linked with human leptospirosis than other animals. 


Humans are considered “accidental hosts” and 
become infected with Leptospira interrogans by coming 
into contact with urine from infected animals. This is 
either through direct contact with urine, or through con- 
tact with soil, water, or plants that have been contaminat- 
ed by animal urine. Leptospira interrogans can survive 
for as long as six months outdoors under favorable con- 
ditions. Leptospira bacteria can enter the body through 
cuts or other skin damage or through mucous membranes 
(such as the inside of the mouth and nose). It is believed 
that the bacteria may be able to pass through intact skin, 
but this is not known. 


Once past the skin barrier, the bacteria enter the 
blood stream and rapidly spread throughout the body. 
The infection causes damage to the inner lining of blood 
vessels. The liver, kidneys, heart, lungs, central nervous 
system, and eyes may be affected. 


There are two stages in the disease process. The first 
stage is during the active Leptospira infection and is 
called the “bacteremic,” or “septicemic,” phase. The bac- 
teremic phase lasts from three to seven days and presents 
as typical flu-like symptoms. During this phase, bacteria 
can be found in the patient’s blood and cerebrospinal 
fluid. The second stage, or “immune phase,” occurs either 
immediately after the bacteremic stage or after a one to 
three day symptom-free period. The immune phase can 
last up to one month. During the immune phase, symp- 
toms are milder but meningitis (inflammation of spinal 
cord and brain tissues) is common. Bacteria can be isolat- 
ed only from the urine during this second phase. 


Causes and symptoms 


Leptospirosis is caused by an infection with the bac- 
terium Leptospira interrogans. The bacteria are spread 
through contact with urine from infected animals. Persons 
at an increased risk for leptospirosis include farmers, min- 
ers, animal health care workers, fish farmers and proces- 
sors, sewage and canal workers, cane harvesters, and sol- 
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diers. High risk activities include care of pets, hunting, 
trail biking, freshwater swimming, rafting, canoeing, 
kayaking, and participating in sports in muddy fields. 


Symptoms of Leptospira infection occur within 
seven to 12 days following exposure to the bacteria. 
Because the symptoms can be nonspecific, most people 
who have antibodies to Leptospira do not remember hav- 
ing had an illness. Eighty-five to 90% of the cases are not 
serious and clear up on their own. Symptoms of the first 
stage of leptospirosis last three to seven days and are: 
fever (100-105°F [37.8-40.6°C]), severe headache, mus- 
cle pain, stomach pain, chills, nausea, vomiting, back 
pain, joint pain, neck stiffness, and extreme exhaustion. 
Cough and body rash sometimes occur. 


Following the first stage of disease, a brief symp- 
tom-free period occurs for most patients. The symptoms 
of the second stage vary in each patient. Most patients 
have a low grade fever, headache, vomiting, and rash. 
Aseptic meningitis is common in the second stage, 
symptoms of which include headache and photosensitiv- 
ity (sensitivity of the eye to light). Leptospira can affect 
the eyes and make them cloudy and yellow to orange col- 
ored. Vision may be blurred. 


Ten percent of the persons infected with Leptospira 
develop a serious disease called Weil’s syndrome. The 
symptoms of Weil’s syndrome are more severe than 
those described above and there is no distinction between 
the first and second stages of disease. The hallmark of 
Weil’s syndrome is liver, kidney, and blood vessel dis- 
ease. The signs of severe disease are apparent after three 
to seven days of illness. In addition to those listed above, 
symptoms of Weil’s syndrome include jaundice (yellow 
skin and eyes), decreased or no urine output, hypoten- 
sion (low blood pressure), rash, anemia (decreased num- 
ber of red blood cells), shock, and severe mental status 
changes. Red spots on the skin, “blood shot” eyes, and 
bloody sputum signal that blood vessel damage and hem- 
orrhage have occurred. 


Diagnosis 


Leptospirosis can be diagnosed and treated by doc- 
tors who specialize in infectious diseases. During the 
bacteremic phase of the disease, the symptoms are rela- 
tively nonspecific. This often causes an initial misdiag- 
nosis because many diseases have similar symptoms to 
leptospirosis. The later symptoms of jaundice and kidney 
failure together with the bacteremic phase symptoms 
suggest leptospirosis. Blood samples will be tested to 
look for antibodies to Leptospira interrogans. Blood 
samples taken over a period of a few days would show an 
increase in the number of antibodies. Isolating Leptospi- 
ra bacteria from blood, cerebrospinal fluid (performed 
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Lesch-Nyhan syndrome 


KEY TERMS 


Hemodialysis—The removal of waste products 
from the blood stream in patients with kidney fail- 
ure. Blood is removed from a vein, passed through 
a dialysis machine, and then put back into a vein. 


Jarisch-Herxheimer reaction—A rare reaction to 
the dead bacteria in the blood stream following 
antibiotic treatment. 


Meningitis—Inflammation of tissues in the brain 
and spinal cord. Aseptic meningitis refers to 
meningitis with no bacteria present in the cerebral 
spinal fluid. 


by spinal tap), and urine samples is diagnostic of lep- 
tospirosis. It make take six weeks for Leptospira to grow 
in laboratory media. Most insurance companies would 
cover the diagnosis and treatment of this infection. 


Treatment 


Leptospirosis is treated with antibiotics, penicillin 
(Bicillin, Wycillin), doxycycline (Monodox), ibramycin, 
or erythromycin (E-mycin, Ery-Tab). As of early 1998, 
the timing of antibiotic treatment is controversial. It is 
generally agreed that antibiotic treatment during the first 
few days of illness is helpful. However, leptospirosis is 
often not diagnosed until the later stages of illness. The 
benefit of antibiotic treatment in the later stages of dis- 
ease is controversial. A rare complication of antibiotic 
therapy for leptospirosis is the occurrence of the Jarisch- 
Herxheimer reaction, which is characterized by fever, 
chills, headache, and muscle pain. 


Patients with severe illness will require hospitaliza- 
tion for treatment and monitoring. Medication or other 
treatment for pain, fever, vomiting, fluid loss, bleeding, 
mental changes, and low blood pressure may be provid- 
ed. Patients with kidney failure will require hemodialysis 
to remove waste products from the blood. 


Prognosis 


The majority of patients infected with Leptospira 
interrogans experience a complete recovery. Ten percent 
of the patients will develop eye inflammation (uveitis) 
up to one year after the illness. In the United States, 
about one out of every 100 patients will die from lep- 
tospirosis. Death is usually caused by kidney failure, but 
has also been caused by myocarditis (inflammation of 
heart tissue), septic shock (reduced blood flow to the 
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organs because of the bacterial infection), organ failure, 
and/or poorly functioning lungs. 


Prevention 


Persons who are at an extremely high risk (such as 
soldiers who are training in wetlands) can be pretreated 
with 200 mg of doxycycline once a week. As of early 
1998, there were no vaccines available to prevent lep- 
tospirosis. 


There are many ways to decrease the chances of 
being infected by Leptospira. These include: 


e avoid swimming or wading in freshwater ponds and 
slowly moving streams, especially those located near 
farms. 


e do not conduct canoe or kayak capsizing drills in fresh- 
water ponds. Use a swimming pool instead. 

e boil or chemically treat pond or stream water before 
drinking it or cooking with it. 

e control rats and mice around the home. 

e have pets and farm animals vaccinated against Lep- 
tospira. 

e wear protective clothing (gloves, boots, long pants, and 
long-sleeved shirts) when working with wet soil or plants 
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I Lesch-Nyhan syndrome 


Definition 


Lesch-Nyhan syndrome is a rare genetic disorder 
that affects males. Males with this syndrome develop 
physical handicaps, mental retardation, and kidney 
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problems. It is caused by a total absence of an enzyme. 
Self injury is a classic feature of this genetic disease. 


Description 


Lesch-Nyhan syndrome was first described in 1964 
by Dr. Michael Lesch and Dr. William Nyhan. The syn- 
drome is caused by a severe change (mutation) in the 
HPRT gene. This gene is responsible for the production 
the enzyme called hypoxanthine-guanine phosphoribosyl- 
transferase(HPRT). HPRT catalyzes a reaction that is nec- 
essary to prevent the buildup of uric acid. A severe muta- 
tion in the HPRT gene leads to an absence of HPRT 
enzyme activity which, in turn, leads to markedly elevat- 
ed uric acid levels in the blood(hyperuricemia). This 
buildup of uric acid is toxic to the body and is related to 
the symptoms associated with the disease. Absence of the 
HPRT enzyme activity is also thought to alter the chem- 
istry of certain parts of the brain, such as the basal gan- 
glia, affecting neurotransmitters (chemicals used for com- 
munication between nerve cells), acids, and other chemi- 
cals. This change in the nervous system is also related to 
the symptoms associated with Lesch-Nyhan syndrome. 


Males with Lesch-Nyhan syndrome develop neuro- 
logic problems during infancy. Infants with Lesch-Nyhan 
syndrome have weak muscle tone (hypotonia) and are 
unable to develop normally. Affected males develop 
uncontrollable writhing movements (athetosis) and mus- 
cle stiffness (spasticity) over time. Lack of speech is also 
a common feature of Lesch-Nyhan syndrome. The most 
dramatic symptom of Lesch-Nyhan syndrome is the 
compulsive self-injury seen in 85% of affected males. 
This self injury involves the biting of their own lips, 
tongue, and finger tips, as well as head banging. This 
behavior leads to serious injury and scarring. 


Lesch-Nyhan syndrome affects approximately one 
in 380,000 live births. It occurs evenly among races. 
Almost always, only male children are affected. Women 
carriers usually do not have any symptoms. Women car- 
riers can occasionally develop inflammation of the joints 
(gout)as they get older. 


Causes and symptoms 


Severe changes(mutations)in the HPRT gene com- 
pletely halt the activity of the enzyme HPRT. There have 
been many different severe mutations identified in the 
HPRT gene. These mutations may be different between 
families. The HPRT gene is located on the X chromo- 
some. Since the HPRT gene is located on the X chromo- 
some, Lesch-Nyhan syndrome is considered X-liked. 
This means that it only affects males. 


A person’s sex is determined by their chromosomes. 
Males have one X chromosome and one Y chromosome. 
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Females, on the other hand, have two X chromosomes. 
Males who possess a severe mutation in their HPRT gene 
will develop Lesch-Nyhan syndrome. Females who pos- 
sess a severe mutation in their HPRT gene will not. They 
are considered to be carriers. This is because females 
have another X chromosome without the mutation that 
prevents them from getting this disease. If a woman is a 
carrier, she has a 50% risk with any pregnancy to pass 
on her X chromosome with the mutation. Therefore, with 
every male pregnancy she has a 50% risk to have an 
affected son, and with every female pregnancy she has a 
50% risk to have a daughter who is a carrier. 


At birth, males with Lesch-Nyhan syndrome appear 
completely normal. Development is usually normal for 
the first few months. Symptoms develop between three to 
six months of age. Sand-like crystals of uric acid in the 
diapers may be one of the first symptoms of the disease. 
The baby may be unusually irritable. Typically, the first 
sign of nervous system impairment is the inability to lift 
their head or sit up at an appropriate age. Many patients 
with Lesch-Nyhan will never learn to walk. By the end of 
the first year, writhing motions (athetosis), and spasmod- 
ic movements of the limbs and facial muscles (chorea) 
are clear evidence of defective motor development. 


The compulsive self-injury associated with Lesch- 
Nyhan syndrome begins, on average, at three years. The 
self-injury begins with biting of the lips and tongue. As 
the disease progresses, affected individuals frequently 
develop finger biting and head banging. The self-injury 
can increase during times of stress. 


Males with Lesch-Nyhan disease may also develop 
kidney damage due to kidney stones. Swollen and tender 
joints(gout)is another common problem. 


Diagnosis 

The diagnosis of Lesch-Nyhan syndrome is based 
initially on the distinctive pattern of symptoms. Measur- 
ing the amount of uric acid in a person’s blood or urine 
can not definitively diagnose Lesch-Nyhan syndrome. It 
is diagnosed by measuring the activity of the HPRT 
enzyme through a blood test. When the activity of the 
enzyme is very low it is diagnostic of Lesch-Nyhan syn- 
drome. It can also be diagnosed by DNA testing. This is 
also a blood test. DNA testing checks for changes (muta- 
tions) in the HPRT gene. Results from DNA testing are 
helpful in making the diagnosis and also if the family is 
interested in prenatal testing for future pregnancies. 


Prenatal diagnosis is possible by DNA testing of 
fetal tissue drawn by amniocentesis or chorionic villus 
sampling (CVS). Fetuses should be tested if the mother 
is a carrier of a change (mutation) in her HPRT gene. A 
woman is at risk of being a carrier if she has a son with 
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Lesch-Nyhan syndrome 


KEY TERMS 


Amniocentesis—A procedure performed at 16-18 
weeks of pregnancy in which a needle is inserted 
through a woman’s abdomen into her uterus to 
draw out a small sample of the amniotic fluid from 
around the baby. Either the fluid itself or cells from 
the fluid can be used for a variety of tests to obtain 
information about genetic disorders and other med- 
ical conditions in the fetus. 


Athetosis—A condition marked by slow, writhing, 
involuntary muscle movements. 


Basal ganglia—A section of the brain responsible 
for smooth muscular movement. 


Chorea—Involuntary, rapid, jerky movements. 


Chorionic villus sampling (CVS)—A procedure used 
for prenatal diagnosis at 10-12 weeks gestation. 
Under ultrasound guidance a needle is inserted 


Lesch-Nyhan syndrome or someone in her family has 
Lesch-Nyhan syndrome. Any woman at risk of being a 
carrier should have DNA testing through a blood test. 


Treatment 


There are no known treatments for the neurological 
defects of Lesch-Nyhan. The medication Allopurinol can 
lower blood uric acid levels. This medication does not 
correct many of the symptoms. Some patients with 
Lesch-Nyhan syndrome have their teeth removed to pre- 
vent self-injury. Restraints are recommended to reduce 
self-destructive behaviors. 


Prognosis 


With strong supportive care, infants born with 
Lesch-Nyhan can live into adulthood with symptoms 
continuing throughout life. 


At present, there are no preventive measures for 
Lesch-Nyhan syndrome. However, recent studies have 
indicated that this genetic disorder may be a good candi- 
date for treatment with gene replacement therapy. Unfor- 
tunately, the technology necessary to implement this 
therapy has not yet been perfected. 


Resources 


BOOKS 

Jinnah, H.A., and Theodore Friedmann. “Lesch-Nyhan Disease 
and Its Variants.” The Metabolic and Molecular Bases of 
Inherited Disease. New York: McGraw-Hill, 2001. 
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either through the mother’s vagina or abdominal wall 
and a sample of cells is collected from around the 
early embryo. These cells are then tested for chromo- 
some abnormalities or other genetic diseases. 


Enzyme—A protein that catalyzes a biochemical 
reaction or change without changing its own struc- 
ture or function. 


Mutation—A permanent change in the genetic 
material that may alter a trait or characteristic of an 
individual, or manifest as disease, and can be trans- 
mitted to offspring. 


Neurotransmitter—Chemical in the brain that trans- 
mits information from one nerve cell to another. 


Palsy—Uncontrolable tremors. 


Spasticity—Increased mucle tone, or stiffness, 
which leads to uncontrolled, awkward movements. 
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El Leukemia stains 


Definition 


Leukemia stains are laboratory tests done on bone 
marrow or blood samples to help diagnose specific types 
of leukemia. 


Purpose 


Leukemia stains are done to diagnose and classify 
leukemia. Blood contains red cells, several varieties of 
white cells, and platelets. Cancerous overproduction of 
any one type of cell produces one of many types of 
leukemia. A patient’s specific type of leukemia must be 
classified in order to provide the best treatment and most 
accurate prognosis. 


The type and maturity of the cells involved are iden- 
tified by analyzing blood and bone marrow under a 
microscope. Often, however, the abnormality or immatu- 
rity of the cells make it difficult to identify the cell types 
with certainty. Special leukemia stains help to distinguish 
one cell type from another. 


Description 


Special stains are added to bone marrow or blood 
that has been smeared on a microscope slide. Cell types 
react differently to the chemicals in the stains. 


If the patient has few white cells, a buffy coat smear is 
made. A tube of blood is spun in a centrifuge. Red cells fall, 
plasma rises, and white cells settle in a thin middle layer 
called the buffy coat. The smear is made from this layer. 


Sudan black B stain 


This stain distinguishes between acute lymphoblas- 
tic leukemia (cells stain positive) and acute myeloblastic 
leukemia (cells stain negative). 


Periodic acid-Schiff stain (PAS) 

The PAS stain is primarily used to identify ery- 
throleukemia, a leukemia of immature red blood cells. 
These cells stain a bright fuchsia. 

Terminal deoxynucleotidyl transferase stain (TdT) 


The TdT stain differentiates between acute lym- 
phoblastic leukemia (cells stain positive) and acute myel- 
ogenous leukemia (cells stain negative). 


Leukocyte alkaline phosphatase (LAP) 


The LAP stain is used to determine if an increase of 
cells is due to chronic myelogenous leukemia or a non- 
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A magnified stain of chronic lymphocytic leukemia cells. 
(Custom Medical Stock Photo. Reproduced by permission.) 


cancerous reaction to an infection or similar conditions. 
Cells from a noncancerous reaction stain positive with 
many intense blue granules; cells from chronic myeloge- 
nous leukemia have few blue granules. 


Tartrate-resistant acid phosphatase 
stain (TRAP) 


The TRAP stain is primarily used to identify hairy 
cell leukemia cells. These cells stain with purple to dark 
red granules. 


Myeloperoxidase stain 


The myeloperoxidase stain distinguishes between 
the immature cells in acute myeloblastic leukemia (cells 
stain positive) and those in acute lymphoblastic leukemia 
(cells stain negative). 


Leukocyte specific esterase 


This stain identifies granulocytes, which show red 
granules. 


Leukocyte nonspecific esterase 


Nonspecific esterase stain identifies monocytes and 
immature platelets (megakaryocytes), which show posi- 
tive black granules. 


Preparation 


Leukemia stains are done on smears of blood or 
bone marrow. To collect blood, a healthcare worker 
draws blood from a vein in the inner elbow region. Col- 
lection of the sample takes only a few minutes. 


When bone marrow is needed, the person is given 
local anesthesia. Then the physician inserts a needle 
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Leukemias, acute 


KEY TERMS 


Bone marrow—The spongy tissue inside large 
bones where blood cells are formed. 


Buffy coat—The thin layer of concentrated white 
blood cells that forms when a tube of blood is 
spun in a centrifuge. 


Leukemia—Any of several cancers of the bone 
marrow characterized by the abnormal increase of 
a type of blood cell. 


Leukemia stains—Special stains added to smears 
of blood or bone marrow, performed to diagnose 
and classify leukemia. 


through the skin and into the bone—usually the breast 
bone or hip bone—and 0.5-2 mL of bone marrow is 
withdrawn. This procedure takes approximately 30 
minutes. 


Aftercare 


Patients sometimes feel discomfort or bruising at the 
puncture site after blood collection. They may also 
become dizzy or faint. Pressure to the puncture site until 
the bleeding stops reduces bruising. Warm packs to the 
puncture site relieve discomfort. 


Collection of bone marrow is done under a physi- 
cian’s supervision. The patient is asked to rest after the 
procedure and is watched for weakness and signs of 
bleeding. 


Normal results 


A normal blood or bone marrow smear shows no 
evidence of leukemic cells. The expected reaction of 
cells varies with the type of stain. 


Abnormal results 


Leukemia stain results that help diagnosis and clas- 
sify leukemia are supported by the results of other labo- 
ratory tests and the person’s clinical condition. 


Resources 


BOOKS 
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Tests. Philadelphia: Lippincott, 1996. 
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| Leukemias, acute 


Definition 


Leukemia is a cancer that starts in the organs that 
make blood, namely the bone marrow and the lymph sys- 
tem. Depending on their characteristics, leukemias can 
be divided into two broad types. Acute leukemias are the 
rapidly progressing leukemias, while the chronic 
leukemias progress more slowly. The vast majority of the 
childhood leukemias are of the acute form. 


Description 


The cells that make up blood are produced in the 
bone marrow and the lymph system. The bone marrow is 
the spongy tissue found in the large bones of the body. 
The lymph system includes the spleen (an organ in the 
upper abdomen), the thymus (a small organ beneath the 
breastbone), and the tonsils (an organ in the throat). In 
addition, the lymph vessels (tiny tubes that branch like 
blood vessels into all parts of the body) and lymph nodes 
(pea-shaped organs that are found along the network of 
lymph vessels) are also part of the lymph system. The 
lymph is a milky fluid that contains cells. Clusters of 
lymph nodes are found in the neck, underarm, pelvis, 
abdomen, and chest. 


The cells found in the blood are the red blood cells 
(RBCs), which carry oxygen and other materials to all 
tissues of the body; white blood cells (WBCs) that fight 
infection; and the platelets, which play a part in the clot- 
ting of the blood. The white blood cells can be further 
subdivided into three main types: granulocytes, mono- 
cytes, and lymphocytes. 


The granulocytes, as their name suggests, have parti- 
cles (granules) inside them. These granules contain spe- 
cial proteins (enzymes) and several other substances that 
can break down chemicals and destroy microorganisms, 
such as bacteria. Monocytes are the second type of white 
blood cell. They are also important in defending the body 
against pathogens. 


The lymphocytes form the third type of white blood 
cell. There are two main types of lymphocytes: T lym- 
phocytes and B lymphocytes. They have different func- 
tions within the immune system. The B cells protect the 
body by making “antibodies.” Antibodies are proteins 
that can attach to the surfaces of bacteria and viruses. 
This “attachment” sends signals to many other cell types 
to come and destroy the antibody-coated organism. The 
T cells protect the body against viruses. When a virus 
enters a cell, it produces certain proteins that are project- 
ed onto the surface of the infected cell. The T cells recog- 
nize these proteins and make certain chemicals that are 
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capable of destroying the virus-infected cells. In addi- 
tion, the T cells can destroy some types of cancer cells. 


The bone marrow makes stem cells, which are the 
precursors of the different blood cells. These stem cells 
mature through stages into either RBCs, WBCs, or 
platelets. In acute leukemias, the maturation process of 
the white blood cells is interrupted. The immature cells 
(or “blasts”) proliferate rapidly and begin to accumulate 
in various organs and tissues, thereby affecting their nor- 
mal function. This uncontrolled proliferation of the 
immature cells in the bone marrow affects the production 
of the normal red blood cells and platelets as well. 


Acute leukemias are of two types: acute lymphocyt- 
ic leukemia and acute myelogenous leukemia. Different 
types of white blood cells are involved in the two 
leukemias. In acute lymphocytic leukemia (ALL), it is 
the T or the B lymphocytes that become cancerous. The 
B cell leukemias are more common than T cell 
leukemias. Acute myelogenous leukemia, also known as 
acute nonlymphocytic leukemia (ANLL), is a cancer of 
the monocytes and/or granulocytes. 


Leukemias account for 2% of all cancers. Because 
leukemia is the most common form of childhood cancer, 
it is often regarded as a disease of childhood. However, 
leukemias affect nine times as many adults as children. 
Half of the cases occur in people who are 60 years of age 
or older. The incidence of acute and chronic leukemias is 
about the same. According to the estimates of the Ameri- 
can Cancer Society (ACS), approximately 29,000 new 
cases of leukemia will be diagnosed in 1998. 


Causes and symptoms 


Leukemia strikes both sexes and all ages. The 
human T-cell leukemia virus (HTLV-I) is believed to be 
the causative agent for some kinds of leukemias. Howev- 
er, the cause of most leukemias is not known. Acute lym- 
phoid leukemia (ALL) is more common among Cau- 
casians than among African-Americans, while acute 
myeloid leukemia (AML) affects both races equally. The 
incidence of acute leukemia is slightly higher among 
men than women. People with Jewish ancestry have a 
higher likelihood of getting leukemia. A higher incidence 
of leukemia has also been observed among persons with 
Down syndrome and some other genetic abnormalities. 


Exposure to ionizing radiation and to certain organic 
chemicals, such as benzene, is believed to increase the 
risk of getting leukemia. Having a history of diseases that 
damage the bone marrow, such as aplastic anemia, or a 
history of cancers of the lymphatic system puts people at 
a high risk for developing acute leukemias. Similarly, the 
use of anticancer medications, immunosuppressants, and 
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An enhanced transmission electron microscopy (TEM) 
image of acute myelogenous leukemia cells. (Photograph by 
Robert Becker, Ph.D., Custom Medical Stock Photo. Repro- 
duced by permission.) 


the antibiotic chloramphenicol are also considered risk 
factors for developing acute leukemias. 


The symptoms of leukemia are generally vague and 
non-specific. A patient may experience all or some of the 
following symptoms: 


e weakness or chronic fatigue 

e fever of unknown origin 

e weight loss that is not due to dieting or exercise 
e frequent bacterial or viral infections 
e headaches 

e skin rash 

* non-specific bone pain 

e easy bruising 

¢ bleeding from gums or nose 

e blood in urine or stools 

e enlarged lymph nodes and/or spleen 


e abdominal fullness 


Diagnosis 
Like all cancers, acute leukemias are best treated 
when found early. There are no screening tests available. 


If the doctor has reason to suspect leukemia, he or 
she will conduct a very thorough physical examination 
to look for enlarged lymph nodes in the neck, underarm, 
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An enhanced scanning electron microscopy (SEM) image of 
acute myelogenous leukemia cells. (Photograph by Robert 
Becker, Ph.D., Custom Medical Stock Photo. Reproduced by 
permission.) 


and pelvic region. Swollen gums, enlarged liver or 
spleen, bruises, or pinpoint red rashes all over the body 
are some of the signs of leukemia. Urine and blood tests 
may be ordered to check for microscopic amounts of 
blood in the urine and to obtain a complete differential 
blood count. This count will give the numbers and per- 
centages of the different cells found in the blood. An 
abnormal blood test might suggest leukemia; however, 
the diagnosis has to be confirmed by more specific tests. 


The doctor may perform a bone marrow biopsy to 
confirm the diagnosis of leukemia. During the biopsy, a 
cylindrical piece of bone and marrow is removed. The 
tissue is generally taken out of the hipbone. These sam- 
ples are sent to the laboratory for examination. In addi- 
tion to diagnosis, the biopsy is also repeated during the 
treatment phase of the disease to see if the leukemia is 
responding to therapy. 


A spinal tap (lumbar puncture) is another procedure 
that the doctor may order to diagnose leukemia. In this 
procedure, a small needle is inserted into the spinal cavi- 
ty in the lower back to withdraw some cerebrospinal 
fluid and to look for leukemic cells. 


Standard imaging tests, such as x rays, computed 
tomography scans (CT scans), and magnetic resonance 
imaging (MRI) may be used to check whether the 
leukemic cells have invaded other areas of the body, such 
as the bones, chest, kidneys, abdomen, or brain. A galli- 
um scan or bone scan is a test in which a radioactive 
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chemical is injected into the body. This chemical accu- 
mulates in the areas of cancer or infection, allowing them 
to be viewed with a special camera. 


Treatment 


There are two phases of treatment for leukemia. The 
first phase is called “induction therapy.” As the name sug- 
gests, during this phase, the main aim of the treatment is to 
reduce the number of leukemic cells as far as possible and 
induce a remission in the patient. Once the patient shows 
no obvious signs of leukemia (no leukemic cells are detect- 
ed in blood tests and bone marrow biopsies), the patient is 
said to be in remission. The second phase of treatment is 
then initiated. This is called continuation or maintenance 
therapy, and the aim in this case is to kill any remaining 
cells and to maintain the remission for as long as possible. 


Chemotherapy is the use of drugs to kill cancer 
cells. It is usually the treatment of choice and is used to 
relieve symptoms and achieve long-term remission of the 
disease. Generally, combination chemotherapy, in which 
multiple drugs are used, is more efficient than using a 
single drug for the treatment. Some drugs may be admin- 
istered intravenously through a vein in the arm; others 
may be given by mouth in the form of pills. If the cancer 
cells have invaded the brain, then chemotherapeutic 
drugs may be put into the fluid that surrounds the brain 
through a needle in the brain or back. This is known as 
intrathecal chemotherapy. 


Because leukemia cells can spread to all the organs 
via the blood stream and the lymph vessels, surgery is 
not considered an option for treating leukemias. 


Radiation therapy, which involves the use of x rays 
or other high-energy rays to kill cancer cells and shrink 
tumors, may be used in some cases. For acute leukemias, 
the source of radiation is usually outside the body (exter- 
nal radiation therapy). If the leukemic cells have spread 
to the brain, radiation therapy can be given to the brain. 


Bone marrow transplantation is a process in which 
the patient’s diseased bone marrow is replaced with 
healthy marrow. There are two ways of doing a bone mar- 
row transplant. In an allogeneic bone marrow transplant, 
healthy marrow is taken from a donor whose tissue is 
either the same as or very closely resembles the patient’s 
tissues. The donor may be a twin, a brother or sister (sib- 
ling), or a person who is not related at all. First, the 
patient’s bone marrow is destroyed with very high doses 
of chemotherapy and radiation therapy. Healthy marrow 
from the donor is then given to the patient through a nee- 
dle in a vein to replace the destroyed marrow. 


In the second type of bone marrow transplant, called 
an autologous bone marrow transplant, some of the 
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KEY TERMS 


Antibodies—Proteins made by the B lymphocytes 
in response to the presence of infectious agents, 
such as bacteria or viruses, in the body. 


Biopsy—The surgical removal and microscopic 
examination of living tissue for diagnostic purposes. 


Chemotherapy—Treatment with drugs that act 
against cancer. 


Computerized tomography (CT) scan—A series of x 
rays put together by a computer in order to form 
detailed pictures of areas inside the body. 


Cytokines—Chemicals made by the cells that act 
on other cells to stimulate or inhibit their function. 
Cytokines that stimulate growth are called “growth 
factors.” 


Immunotherapy—Treatment of cancer by stimulat- 
ing the body’s immune defense system. 


Lumbar puncture—A procedure in which the doc- 
tor inserts a small needle into the spinal cavity in 


patient’s own marrow is taken out and treated with a com- 
bination of anticancer drugs to kill all the abnormal cells. 
This marrow is then frozen to save it. The marrow remain- 
ing in the patient’s body is destroyed with high-dose 
chemotherapy and radiation therapy. The marrow that was 
frozen is then thawed and given back to the patient 
through a needle in a vein. This mode of bone marrow 
transplant is currently being investigated in clinical trials. 


Biological therapy or immunotherapy is a mode of 
treatment in which the body’s own immune system is 
harnessed to fight the cancer. Substances that are routine- 
ly made by the immune system (such as growth factors, 
hormones, and disease-fighting proteins) are either syn- 
thetically made in a laboratory or their effectiveness is 
boosted and they are then put back into the patient’s 
body. This treatment mode is also being investigated in 
clinical trials all over the country at major cancer centers. 


Prognosis 


Like all cancers, the prognosis for leukemia depends 
on the patient’s age and general health. According to sta- 
tistics, more than 60% of the patients with leukemia sur- 
vive for at least a year after diagnosis. Acute myelocytic 
leukemia (AML) has a poorer prognosis rate than acute 
lymphocytic leukemias (ALL) and the chronic leukemias. 
In the last 15 to 20 years, the five-year survival rate for 
patients with ALL has increased from 38% to 57%. 
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the lower back to withdraw some spinal fluid for 
testing. Also known as a “spinal tap.” 


Magnetic resonance imaging (MRI)—A medical 
procedure using a magnet linked to a computer to 
picture areas inside the body. 


Maturation—The process by which stem cells trans- 
form from immature cells without a specific func- 
tion into a particular type of blood cell with defined 
functions. 


Radiation therapy—Treatment using high-energy 
radiation from x-ray machines, cobalt, radium, or 
other sources. 


Remission—A disappearance of a disease as a result 
of treatment. Complete remission means that all dis- 
ease is gone. Partial remission means that the dis- 
ease is significantly improved by treatment, but 
residual traces of the disease are still present. 


Interestingly enough, since most childhood leu- 
kemias are of the ALL type, chemotherapy has been 
highly successful in their treatment. This is because 
chemotherapeutic drugs are most effective against 
actively growing cells. Due to the new combinations of 
anticancer drugs being used, the survival rates among 
children with ALL have improved dramatically. Eighty 
percent of the children diagnosed with ALL now sur- 
vive for five years or more, as compared to 50% in the 
late 1970s. 


Prevention 


Most cancers can be prevented by changes in 
lifestyle or diet, which will reduce the risk factors. 
However, in leukemias, there are no such known risk 
factors. Therefore, at the present time, no way is 
known to prevent leukemias from developing. People 
who are at an increased risk for developing leukemia 
because of proven exposure to ionizing radiation or 
exposure to the toxic liquid benzene, and people with 
Down syndrome, should undergo periodic medical 
checkups. 
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Definition 


Chronic leukemia is a disease in which too many 
white blood cells are made in the bone marrow. Depend- 
ing on the type of white blood cell that is involved, 
chronic leukemia can be classified as chronic lymphocyt- 
ic leukemia or chronic myeloid leukemia. 


Description 


Chronic leukemia is a cancer that starts in the blood 
cells made in the bone marrow. The bone marrow is the 
spongy tissue found in the large bones of the body. The 
bone marrow makes precursor cells called “blasts” or 
“stem cells” that mature into different types of blood 
cells. Unlike acute leukemias, in which the process of 
maturation of the blast cells is interrupted, in chronic 
leukemias, the cells do mature and only a few remain as 
immature cells. However, even though the cells appear 
normal, they do not function as normal cells. 


The different types of cells that are produced in the 
bone marrow are red blood cells (RBCs), which carry oxy- 
gen and other materials to all tissues of the body; white 
blood cells (WBCs), which fight infection; and platelets, 
which play a part in the clotting of the blood. The white 
blood cells can be further subdivided into three main 
types: the granulocytes, monocytes, and the lymphocytes. 
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The granulocytes, as their name suggests, have gran- 
ules (particles) inside them. These granules contain spe- 
cial proteins (enzymes) and several other substances that 
can break down chemicals and destroy microorganisms 
such as bacteria. 


Monocytes are the second type of white blood cell. 
They are also important in defending the body against 
pathogens. 


The lymphocytes form the third type of white blood 
cell. There are two main types of lymphocytes: T lympho- 
cytes and B lymphocytes. They have different functions 
within the immune system. The B cells protect the body 
by making “antibodies.” Antibodies are proteins that can 
attach to the surfaces of bacteria and viruses. This attach- 
ment sends signals to many other cell types to come and 
destroy the antibody-coated organism. The T cell protects 
the body against viruses. When a virus enters a cell, it 
produces certain proteins that are projected onto the sur- 
face of the infected cell. The T cells can recognize these 
proteins and produce certain chemicals (cytokines) that 
are capable of destroying the virus-infected cells. In addi- 
tion, the T cells can destroy some types of cancer cells. 


Chronic leukemias develop very gradually. The 
abnormal lymphocytes multiply slowly, but in a poorly 
regulated manner. They live much longer and thus their 
numbers build up in the body. The two types of chronic 
leukemias can be easily distinguished under the micro- 
scope. Chronic lymphocytic leukemia (CLL) involves 
the T or B lymphocytes. B cell abnormalities are more 
common than T cell abnormalities. T cells are affected in 
only 5% of the patients. The T and B lymphocytes can be 
differentiated from the other types of white blood cells 
based on their size and by the absence of granules inside 
them. In chronic myelogenous leukemia (CML), the cells 
that are affected are the granulocytes. 


Chronic lymphocytic leukemia (CLL) often has no 
symptoms at first and may remain undetected for a long 
time. Chronic myelogenous leukemia (CML), on the 
other hand, may progress to a more acute form. 


Chronic leukemias account for 1.2% of all cancers. 
Because leukemia is the most common form of childhood 
cancer, it is often regarded as a disease of childhood. 
However, leukemias affect nine times as many adults as 
children. In chronic lymphoid leukemia, 90% of the cases 
are seen in people who are 50 years or older, with the 
average age at diagnosis being 65. The incidence of the 
disease increases with age. It is almost never seen in chil- 
dren. Chronic myeloid leukemias are generally seen in 
people in their mid-40s. It accounts for about 4% of child- 
hood leukemia cases. According to the estimates of the 
American Cancer Society (ACS), approximately 29,000 
new cases of leukemia will be diagnosed in 1998. 
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KEY TERMS 


Antibodies—Proteins made by the B lymphocytes 
in response to the presence of infectious agents, 
such as bacteria or viruses, in the body. 


Biopsy—The surgical removal and microscopic 
examination of living tissue for diagnostic purposes. 


Chemotherapy—Treatment with drugs that act 
against cancer. 


Computerized tomography (CT) scan—A series of x 
rays put together by a computer in order to form 
detailed pictures of areas inside the body. 


Cytokines—Chemicals made by the cells that act 
on other cells to stimulate or inhibit their function. 
Cytokines that stimulate growth are called “growth 
factors.” 


Immunotherapy—Treatment of cancer by stimulat- 
ing the body’s immune defense system. 


Lumbar puncture—A procedure in which the doc- 
tor inserts a small needle into the spinal cavity in 


Causes and symptoms 


Leukemia strikes both sexes and all ages. Although 
the cause is unknown, chronic leukemia is linked to 
genetic abnormalities and environmental factors. For 
example, exposure to ionizing radiation and to certain 
organic chemicals, such as benzene, is believed to 
increase the risks for getting leukemia. Chronic leukemia 
occurs in some people who are infected with two human 
retroviruses (HTLV-I and HTLV-II). An abnormal chro- 
mosome known as the Philadelphia chromosome is seen 
in 90% of those with CML. The incidence of chronic 
leukemia is slightly higher among men than women. 


The symptoms of chronic leukemia are generally 
vague and non-specific. In chronic lymphoid leukemia 
(CLL), a patient may experience all or some of the fol- 
lowing symptoms: 


e swollen lymph nodes 


¢ an enlarged spleen, which could make the patient com- 
plain of abdominal fullness 


e chronic fatigue 

¢ a general feeling of ill-health 
¢ fever of unknown origin 

e night sweats 


e weight loss that is not due to dieting or exercise 
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the lower back to withdraw some spinal fluid for 
testing. Also known as a “spinal tap.” 


Magnetic resonance imaging (MRI)—A medical 
procedure using a magnet linked to a computer to 
picture areas inside the body. 


Maturation—The process by which stem cells trans- 
form from immature cells without a specific func- 
tion into a particular type of blood cell with defined 
functions. 


Radiation therapy—Treatment using high-energy 
radiation from x-ray machines, cobalt, radium, or 
other sources. 


Remission—A disappearance of a disease as a result 
of treatment. Complete remission means that all dis- 
ease is gone. Partial remission means that the dis- 
ease is significantly improved by treatment, but 
residual traces of the disease are still present. 


¢ frequent bacterial or viral infections 


In the early stages of chronic myeloid leukemia 
(CML), the symptoms are more or less similar to CLL. In 
the later stages of the disease, the patient may experience 
these symptoms: 


* non-specific bone pain 

e bleeding problems 

* mucus membrane irritation 

e frequent infections 

e a pale color due to a low red blood cell count (anemia) 
e swollen lymph glands 

e fever 


e night sweats 


Diagnosis 


There are no screening tests available for chronic 
leukemias. The detection of these diseases may occur by 
chance during a routine physical examination. 


If the doctor has reason to suspect leukemia, he or 
she will conduct a very thorough physical examination 
to look for enlarged lymph nodes in the neck, under- 
arm, and pelvic region. Swollen gums, an enlarged liver 
or spleen, bruises, or pinpoint red rashes all over the 
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body are some of the signs of leukemia. Urine and 
blood tests may be ordered to check for microscopic 
amounts of blood in the urine and to obtain a complete 
differential blood count. This count will give the num- 
bers and percentages of the different cells found in the 
blood. An abnormal blood test might suggest leukemia; 
however, the diagnosis has to be confirmed by more 
specific tests. 


The doctor may perform a bone marrow biopsy to 
confirm the diagnosis of leukemia. During the bone mar- 
row biopsy, a cylindrical piece of bone and marrow is 
removed. The tissue is generally taken out of the hip- 
bone. These samples are sent to the laboratory for exami- 
nation. In addition to diagnosis, bone marrow biopsy is 
also done during the treatment phase of the disease to see 
if the leukemia is responding to therapy. 


Standard imaging tests such as x rays, computed 
tomography scans (CT scans), and magnetic resonance 
imaging (MRI) may be used to check whether the 
leukemic cells have invaded other organs of the body, 
such as the bones, chest, kidneys, abdomen, or brain. 


Treatment 


The treatment depends on the specific type of chron- 
ic leukemia and its stage. In general, chemotherapy is 
the standard approach to both CLL and CML. Radiation 
therapy is occasionally used. Because leukemia cells 
can spread to all the organs via the blood stream and the 
lymph vessels, surgery is not considered an option for 
treating leukemias. 


Bone marrow transplantation (BMT) is becoming 
the treatment of choice for CML because it has the possi- 
bility of curing the illness. BMT is generally not consid- 
ered an option in treating CLL because CLL primarily 
affects older people, who are not considered to be good 
candidates for the procedure. 


In BMT, the patient’s diseased bone marrow is 
replaced with healthy marrow. There are two ways of 
doing a bone marrow transplant. In an allogeneic bone 
marrow transplant, healthy marrow is taken from 
another person (donor) whose tissue is either the same 
or very closely resembles the patient’s tissues. The 
donor may be a twin, a sibling, or a person who is not 
related at all. First, the patient’s bone marrow is 
destroyed with very high doses of chemotherapy and 
radiation therapy. To replace the destroyed marrow, 
healthy marrow from the donor is given to the patient 
through a needle in the vein. 


In the second type of bone marrow transplant, called 
an autologous bone marrow transplant, some of the 
patient’s own marrow is taken out and treated with a 
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combination of anticancer drugs to kill all the abnormal 
cells. This marrow is then frozen to save it. The marrow 
remaining in the patient’s body is then destroyed with 
high dose chemotherapy and radiation therapy. Follow- 
ing that, the patient’s own marrow that was frozen is 
thawed and given back to the patient through a needle in 
the vein. This mode of bone marrow transplant is cur- 
rently being investigated in clinical trials. 


In chronic lymphoid leukemia (CLL), chemother- 
apy is generally the treatment of choice. Depending on 
the stage of the disease, single or multiple drugs may 
be given. Drugs commonly prescribed include 
steroids, chlorambucil, fludarabine, and cladribine. 
Low dose radiation therapy may be given to the whole 
body, or it may be used to alleviate the symptoms and 
discomfort due to an enlarged spleen and lymph 
nodes. The spleen may be removed in a procedure 
called a splenectomy. 


In chronic myeloid leukemia (CML), the treatment 
of choice is bone marrow transplantation. During the 
slow progress (chronic phase) of the disease, chemother- 
apy may be given to try to improve the cell counts. Radi- 
ation therapy, which involves the use of x rays or other 
high-energy rays to kill cancer cells and shrink tumors, 
may be used in some cases to reduce the discomfort and 
pain due to an enlarged spleen. For chronic leukemias, 
the source of radiation is usually outside the body (exter- 
nal radiation therapy). If the leukemic cells have spread 
to the brain, radiation therapy can be directed at the 
brain. As the disease progresses, the spleen may be 
removed in an attempt to try to control the pain and to 
improve the blood counts. 


In the acute phase of CML, aggressive chemothera- 
py is given. Combination chemotherapy, in which multi- 
ple drugs are used, is more efficient than using a single 
drug for the treatment. The drugs may either be adminis- 
tered intravenously through a vein in the arm or by 
mouth in the form of pills. If the cancer cells have invad- 
ed the central nervous system (CNS), chemotherapeutic 
drugs may be put into the fluid that surrounds the brain 
through a needle in the brain or back. This is known as 
intrathecal chemotherapy. 


Biological therapy or immunotherapy is a mode of 
treatment in which the body’s own immune system is 
harnessed to fight the cancer. Substances that are rou- 
tinely made by the immune system (such as growth 
factors, hormones, and disease-fighting proteins) are 
either synthetically made in a laboratory, or their effec- 
tiveness is boosted and they are then put back into the 
patient’s body. This treatment mode is also being 
investigated in clinical trials all over the country at 
major cancer centers. 
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Prognosis 


The prognosis for leukemia depends on the patient’s 
age and general health. According to statistics, in chronic 
lymphoid leukemia, the overall survival for all stages of 
the disease is nine years. Most of the deaths in people 
with CLL are due to infections or other illnesses that 
occur as a result of the leukemia. 


In CML, if bone marrow transplantation is per- 
formed within one to three years of diagnosis, 50-60% of 
the patients survive three years or more. If the disease 
progresses to the acute phase, the prognosis is poor. Less 
than 20% of these patients go into remission. 


Prevention 


Most cancers can be prevented by changes in 
lifestyle or diet, which will reduce the risk factors. How- 
ever, in leukemias, there are no known risk factors. 
Therefore, at the present time, there is no way known to 
prevent the leukemias from developing. People who are 
at an increased risk for developing leukemia because of 
proven exposure to ionizing radiation, the organic liquid 
benzene, or people who have a history of other cancers of 
the lymphoid system (Hodgkin’s lymphoma) should 
undergo periodic medical checkups. 


Resources 
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i Leukocytosis 


Definition 


Leukocytosis is a condition characterized by an ele- 
vated number of white cells in the blood. 


Description 


Leukocytosis is a condition that affects all types of 
white blood cells. Other illnesses, such as neutrophilia, 
lymphocytosis, and granulocytosis, target specific types 
of white blood cells. Normal white blood cell counts are 
4,300- 10,800 white blood cells per microliter. Leukocyte 
or white blood cell levels are considered elevated when 
they are between 15,000-20,000 per microliter. The 
increased number of leukocytes can occur abnormally as 
a result of an infection, cancer, or drug intake; however, 
leukocytosis can occur normally after eating a large meal 
or experiencing stress. 


Causes and symptoms 


Leukemias can cause white blood cell counts to 
increase to as much as 100,000. Each kind of white cell 
can produce a leukemia. Apart from leukemias, nearly all 
leukocytosis is due to one type of white blood cell, the 
polymorphonuclear leukocyte (PMN). These conditions 
are more accurately referred to as neutrophilia. 


The most common and important cause of neu- 
trophilia is infection, and most infections cause neu- 
trophilia. The degree of elevation often indicates the 
severity of the infection. Tissue damage from other caus- 
es raises the white count for similar reasons. Burns, 
infarction (cutting off the blood supply to a region of the 
body so that it dies), crush injuries, inflammatory dis- 
eases, poisonings, and severe diseases, like kidney failure 
and diabetic ketoacidosis, all cause neutrophilia. 


Counts almost as high occur in leukemoid (leukemia- 
like) reactions caused by infection and non-infectious 
inflammation. 


Drugs can also cause leukocytosis. Cortisone-like 
drugs (prednisone), lithium, and NSAIDs are the most 
common offenders. 


Non-specific stresses also cause white blood cells to 
increase in the blood. Extensive testing of medical stu- 
dents reveals that neutrophilia accompanies every exami- 
nation. Vigorous exercise and intense excitement also 
cause elevated white blood cell counts. 


Diagnosis 


A complete blood count (CBC) is one of the first 
tests obtained in any medical setting. More than 11,000 
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Lice infestation 


KEY TERMS 


Biopsy—Surgical removal of tissue for examination. 


Inflammation—Heat, swelling, redness, and pain 
caused by tissue injury. 

Ketoacidosis—A severe stage of diabetes where 
acids and ketones accumulate in the body. 
NSAID—Non-steroidal anti-inflammatory drug 
such as ibuprofen. 


white cells in a cubic millimeter of blood is considered 
high. Bone marrow biopsy may help clarify the cause. 


Treatment 


Relieving the underlying cause returns the count to 
normal. 


Prognosis 


By treating the underlying condition, white blood 
cell counts usually return to normal 


Resources 
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Levodopa see Antiparkinson drugs 
Levothyroxine see Thyroid hormones 
LGV see Lymphogranuloma venereum 


i Lice infestation 


Definition 


Lice infestations (pediculosis) are infections of the 
skin, hair, or genital region caused by lice living directly 


1994 


on the body or in hats or other garments. Lice are small 
wingless insect-like parasites with sucking mouthparts 
that feed on human blood and lay their eggs on body 
hairs or in clothing. The name pediculosis comes from 
the Latin word for louse (singular) or lice (plural). 


Description 


Lice infestations are not dangerous infections by 
themselves. It is, however a serious public health prob- 
lem because some lice can carry organisms that cause 
other diseases, including relapsing fever, trench fever, 
and epidemic typhus. Although trench fever is self-lim- 
iting, the other two diseases have mortality rates of 5%- 
10%. Pubic lice are often associated with other sexually 
transmitted diseases (STDs) but do not spread them. 


Lice infestations are frequent occurrences in areas of 
overcrowding or inadequate facilities for bathing and laun- 
dry. They are often associated with homelessness in the 
general population or with military, refugee, or prisoner 
camps in war-torn areas. All humans are equally suscepti- 
ble to louse infestation; the elderly, however, are more vul- 
nerable to typhus and other diseases carried by lice. 


Causes and symptoms 


The symptoms of lice infestations vary somewhat 
according to body location, although all are characterized 
by intense itching, usually with injury to the skin caused 
by scratching or scraping. The itching is an allergic reac- 
tion to a toxin in the saliva of the lice. Repeated bites can 
lead to a generalized skin eruption or inflammation. 


Head lice 


This type of infestation is caused by Pediculosis 
humanus capitis, the head louse. Head lice can be trans- 
mitted from one person to another by the sharing of hats, 
combs, or hair brushes. Epidemics of head lice are com- 
mon among school-age children from all class back- 
grounds in all parts of the United States. The head louse 
is about 1/16 of an inch in length. The adult form may be 
visible on the patient’s scalp, especially around the ears; 
or its grayish-white nits (eggs) may be visible at the base 
of the hairs close to the scalp. It takes between three and 
14 days for the nits to hatch. After the nits hatch, the 
louse must feed on blood within a day or die. 


Head lice can spread from the scalp to the eyebrows, 
eyelashes, and beard in adults, although they are more 
often limited to the scalp in children. The itching may be 
intense, and may be followed by bacterial infection of 
skin that has been scratched open. Another common com- 
plication is swelling or inflammation of the neck glands. 
Head lice do not spread typhus or other systemic diseases. 
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Body lice 


Infestations of body lice are caused by Pediculosis 
humanus corporis, an organism that is similar in size to 
head lice. Body lice, however, are rarely seen on the skin 
itself because they come to the skin only to feed. They 
should be looked for in the seams of the patient’s cloth- 
ing. This type of infestation is associated by wearing the 
same clothing for long periods of time without launder- 
ing, as may happen in wartime or in cold climates; or 
with poor personal hygiene. It can be spread by close 
personal contact or shared bedding. 


Patients with body lice often have intense itching with 
deep scratches around the upper shoulders, flanks, or neck. 
The bites first appear as small red pimples but may cause a 
generalized skin rash. If the infestation is not treated, the 
patient may develop complications that include headache, 
fever, and bacterial infection with scarring. Body lice can 
spread systemic typhus or other infections. 


Pubic lice 


Pubic lice are sometimes called “crabs.” This type of 
infestation is caused by Phthirus pubis and is commonly 
spread by intimate contact. People can also get public 
lice from using the bedding, towels, or clothes of an 
infected person. 


Pubic lice usually appear first on pubic hair, but may 
spread to other parts of the body, particularly if the 
patient is very hairy. Pubic lice are also sometimes seen 
on the eyelashes of children born to infected mothers. It 
is usually easier for the doctor to see marks from the 
patient’s scratching than the bites from the lice, but pubic 
lice sometimes produce small bluish spots called macu- 
lae ceruleae on the patient’s trunk or thighs. Pubic lice 
also sometimes leave small dark brown specks from their 
own excreted matter on the parts of the patient’s under- 
wear that cover the anal or genital areas. 


Diagnosis 


Doctors can diagnose lice infestations from looking 
closely at the parts of the body where the patient has 
been scratching. Lice are large enough to be easily seen 
with the naked eye or a magnifying glass. The eggs of 
pubic lice as well as head lice can often be found by 
looking at the base of the patient’s hairs. Pediatricians 
are most likely to diagnose lice in school-age children. 


It is important for doctors to rule out other diseases 
that can cause scratching and skin inflammation because 
the medications used to kill lice are very strong and can 
have bothersome side effects. The doctor will need to dis- 
tinguish between head lice and dandruff; between body 
lice and scabies (a disease caused by skin mites); and 
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This woman’s eyelashes are infested with nits, or eggs, of a 
body louse. (Custom Medical Stock Photo. Reproduced by per- 
mission.) 


between pubic lice and eczema. Blood tests or other labo- 
ratory tests are not useful in diagnosing lice infestations. 


Treatment 


Lice infestations are treated with externally applied 
medications that either kill the lice or prevent them from 
feeding. Cases of head lice are usually treated with 
shampoos or rinses containing either lindane (K well) or 
permethrin (Nix). Because lindane is absorbed through 
the skin, the person giving the application should wear 
rubber gloves and rinse the patient’s hair or body com- 
pletely after use. Following the treatment, nits should be 
removed from the hair with a fine-toothed comb or 
tweezers. Lindane is also effective for treating infesta- 
tions of body or pubic lice, but it should not be used by 
pregnant women. In most cases one treatment is suffi- 
cient, but the medication can be reapplied a week later if 
living lice have reappeared. 


Infestations of body lice can also be treated by wash- 
ing the patient’s clothes or bedding in boiling water, iron- 
ing seams with an iron on a high setting, or treating the 
clothes with 1% malathion powder or 10% DDT powder. 


If the patient’s eyelashes have been infested, the only 
safe treatments are either a thick coating of petroleum jelly 
(Vaseline) applied twice daily for eight days, or 1% yellow 
oxide of mercury applied four times a day for two weeks. 
Any remaining nits should be removed with tweezers. 


Patients with pubic lice should be examined and 
tested for other STDs. 


Alternative treatment 


For pubic lice, some practitioners of holistic medi- 
cine recommend a mixture of 25% oil of pennyroyal 
(Mentha pulegium), 25% garlic (Allium sativum) oil, and 
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Lichen planus 


A close-up view of a body louse. (Custom Medical Stock 
Photo. Reproduced by permission.) 


50% distilled water applied three times in a three-day 
period, followed by removal of dormant eggs to prevent 
reinfestation. 


Prognosis 


Lice can be successfully eradicated in almost all 
cases, although some cases of lindane-resistant lice have 
been reported. In general, patients are more at risk from 
typhus and other diseases spread by lice than from the 
lice themselves. 


Prevention 


There are no vaccines or skin treatments that will 
protect a person against lice prior to contact. In addition, 
lice infestation does not provide immunity against rein- 
fection; recurrences are in fact quite common. Prevention 
depends on adequate personal hygiene at the individual 
level and the following public health measures: 


e teaching school-age children the basics of good person- 
al hygiene, including the importance of not lending or 
borrowing combs, brushes, or hats 


e notifying and treating an adult patient’s close personal 
and sexual contacts 


* examining homeless people, elderly patients incapable 
of self-care, and other high-risk individuals prior to 
hospital admission for signs of louse infestation. This 
measure is necessary to protect other hospitalized peo- 
ple from the spread of lice 


Resources 


BOOKS 
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KEY TERMS 


Crabs—An informal or slang term for pubic lice. 


Lindane—A benzene compound that is used to 
kill body and pubic lice. Lindane works by being 
absorbed into the louse’s central nervous system, 
causing seizures and death. 


Maculae ceruleae—Bluish or blue-grey skin erup- 
tions often seen on the trunk or thighs of patients 
with pubic lice. The Latin words mean blue spots. 


Malathion—An insecticide that can be used in 1% 
powdered form to disinfect the clothes of patients 
with body lice. 


Nits—The eggs produced by head or pubic lice, 
usually grayish-white in color and visible at the 
base of hair shafts. 


Permethrin—A medication used to rid the scalp of 
head lice. Permethrin works by paralyzing the 
lice, so that they cannot feed after hatching within 
the 24 hours required for survival. 


“Dermatologic Disorders: Parasitic Infections of the Skin.” In 
The Merck Manual of Diagnosis and Therapy. 16th ed. 
Ed. Robert Berkow. Rahway, NJ: Merck Research Labo- 
ratories, 1992. 
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et al. Norwalk, CT: Appleton & Lange, 1995. 

McCarthy, James S., and Thomas B. Nutman. “Parasitic Dis- 
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Robert E. Rakel. Philadelphia: W. B. Saunders Co., 1996. 

Millikin, Larry E. “Flies, Lice, Mites, and Bites.” In Current 
Diagnosis. Vol. 9. Ed. Rex B. Conn, et al. Philadelphia: W. 
B. Saunders Co., 1997. 

Morelli, Joseph G., and William L. Weston. “Skin.” In Current 
Pediatric Diagnosis & Treatment, ed. William W. Hay Jr., 
et al. Stamford: Appleton & Lange, 1997. 

“Permethrin.” In Nurses Drug Guide 1995, ed. Billie Ann Wil- 
son, et al. Norwalk, CT: Appleton & Lange, 1995. 


Rebecca J. Frey, Ph.D. 


f Lichen planus 


Definition 


Lichen planus is a skin condition of unknown origin 
that produces small, shiny, flat-topped, itchy pink or pur- 
ple raised spots on the wrists, forearms or lower legs, 
especially in middle-aged patients. 
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One example of lichen planus on the tongue. (Custom Med- 
ical Stock Photo. Reproduced by permission.) 


Description 


Lichen planus affects between 1-2% of the popula- 
tion, most of whom are middle-aged women. The condi- 
tion is less common in the very young and the very old. 
The lesions are found on the skin, genitals, and in the 
mouth. Most cases resolve spontaneously within two 
years. Lichen planus is found throughout the world and 
is equally distributed among races. 


Causes and symptoms 


No one knows what causes lichen planus, although 
some experts suspect that it is an abnormal immune reaction 
following a viral infection, probably aggravated by stress. 
The condition is similar to symptoms caused by exposure to 
arsenic, bismuth, gold, or developers used in color photog- 
raphy. Occasionally, lichen planus in the mouth appears to 
be an allergic reaction to medications, filling material, den- 
tal hygiene products, chewing gum or candy. 


Symptoms can appear suddenly, or they may gradu- 
ally develop, usually on the arms or legs. The lesions on 
the skin may be preceded by a dryness and metallic taste 
or burning in the mouth. 


Once the lesions appear, they change over time into 
flat, glistening, purple lesions marked with white lines or 
spots. Mild to severe itching is common. White, lacy 
lesions are usually painless, but eroded lesions often burn 
and can be painful. As the lesions clear up, they usually 
leave a brown discoloration behind, especially in dark 
skinned people. 


Lichen planus in the mouth occurs in six different 
forms with a variety of symptoms, appearing as lacy- 
white streaks, white plaques, or eroded ulcers. Often the 
gums are affected, so that the surface of the gum peels 
off, leaving the gums red and raw. 
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Lichen planus appearing under the tongue. (Custom Medical 
Stock Photo. Reproduced by permission.) 


KEY TERMS 


PUVA—A type of phototherapy that combines the 
oral or topical photosensitizing chemical pso- 
ralen, plus long-wave ultraviolet light-A (UVA). 


Diagnosis 
A doctor can probably diagnose the condition sim- 


ply from looking at the characteristic lesions, but a skin 
biopsy may be needed to confirm the diagnosis. 


Treatment 


Treatment is aimed at easing symptoms. Itching can 
be treated with steroid creams and oral antihistamines. 
Severe lesions can be treated with corticosteroids by 
mouth, or combinations of photochemotherapy (PUVA) 
and griseofulvin. 

Patients with lesions in the mouth may find that regu- 
lar professional cleaning of the teeth and conscientious 
dental care improve the condition. Using milder tooth- 
pastes instead of tartar control products also seems to 
lessen the number of ulcers and makes them less sensitive. 


Prognosis 


While lichen planus can be annoying, it is usually 
fairly benign and clears up on its own. It may take months 
to reach its peak, but it usually clears up within 18 months. 


Resources 


BOOKS 
Manual of Clinical Problems in Dermatology. Ed. Susan M. 
Olbricht, et al. Boston: Little, Brown and Co.,1992. 
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Lichen simplex chronicus 
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f Lichen simplex chronicus 


Definition 


Lichen simplex chronicus is a chronic inflammation 
of the skin (dermatitis) characterized by small, round 
itchy spots that thicken and become leathery as a result 
of scratching. 


Description 


Also termed neurodermatis, lichen simplex chroni- 
cus is the result of chronic skin irritation. It occurs in 4-5 
out of every thousand people. Initial irritation causes 
itching, and in turn, itching causes scratching. Scratch- 
ing leads to further irritation, which damages the skin. 
The possibility of infection is greatly increased when the 
outer layer of protective skin is broken. Skin usually 
repairs itself quickly; however, in the case of lichen sim- 
plex chronicus, healing skin causes more itching and 
more scratching causes a thickening of the skin (lichen). 
The small skin patches are usually 1—10 in (2.54—25.4 
cm) in diameter. 


Causes and symptoms 


Lichen simplex chronicus is often caused by con- 
stant rubbing of the skin. The rubbing begins the chain of 
events that leads from itching to scratching and then to 
the presence of leather-like skin patches. 


Symptoms are chronic itching which is often accom- 
panied by nervous tension. The appearance of scratch 
marks and the leathery skin patches can be found any- 
where on the body. A prolonged lichen simplex chroni- 
cus can result in brown-colored pigmentation at the site 
of irritation. 


Diagnosis 


A dermatologist, a physician specializing in the 
study and treatment of skin disorders, can make a diag- 
nosis after a visual exam. 
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KEY TERMS 


Antihistamine—A chemical that interferes with 
the action of histamine. Histamine is part of an 
inflammatory response and helps to cause itching. 


Callus—Thickened skin due to chronic rubbing or 
irritation. 


Lesion—Abnormal change in tissue caused by 
localized disease. 


Treatment 


Treatment of the itching is necessary to stop the 
scratching and resulting skin damage. There are a num- 
ber of ways to stop itching. Perhaps the most important is 
to cut fingernails very short. Ice can substitute for the 
relief of scratching. Heat and fuzzy clothing worsen itch- 
ing; cold and smooth clothing pacify it. If the itching is 
persistent, dressings may be applied to the affected areas. 


Among the topical medications that relieve itching are 
a number of commercial preparations containing menthol, 
camphor, eucalyptus oil, and aloe. Topical cortisone is also 
available without a prescription. Some preparations also 
contain antihistamines, which penetrate intact skin poor- 
ly. All these medicines work better under occlusion, which 
means putting a waterproof barrier like a rubber glove or 
plastic wrap over them. For broken skin, topical antibi- 
otics like bacitracin help prevent infection. These should 
be used early to forestall further damage to the skin. 


Reducing the buildup of thick skin may require med- 
icines that dissolve or melt keratin, the major chemical in 
skin’s outer layer. These keratolytics include urea, lactic 
acid, and salicylic acid. 


Resistant cases of lichen simplex chronicus will 
often respond to cortisone-like drugs injected directly 
into the lesions. 


Sedatives or tranquilizers may be prescribed to com- 
bat the nervous tension and anxiety that often accompa- 
nies the condition. 


Prognosis 


Diligent adherence to treatment is usually rewarded 
with a resolution of the condition. The original cause of 
itching may be gone, or it may reappear. Preventive treat- 
ment in its early stages will arrest the process. 


Prevention 


Early, gentler substitutes for scratching can entirely 
prevent lichen simplex chronicus. 
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f Life support 


Definition 


Life support refers to a spectrum of techniques used to 
maintain life after the failure of one or more vital organs. 


Purpose 


A patient requires life support when one or more 
vital organs fail, due to causes such as trauma, infection, 
cancer, heart attack, or chronic disease. Among the 
purposes of life support are to: 


e establish and maintain the ABC’s of resuscitation—air- 
way, breathing, and circulation 


* restore the patient’s homeostasis—the internal chemi- 
cal and physical balance of the body 


* protect the patient from complications of the underly- 
ing disease and its treatment 


Precautions 


Patients and families need to recognize that life sup- 
port is an extremely painful, expensive, and emotionally 
wrenching experience. Life support exposes a patient to 
vast risks of further medical complications, and offers no 
guarantee of a positive outcome. Even in successful 
cases, recovery may be slow and frustrating. 


Description 


Successful life support begins with establishing the 
ABC ’s of resuscitation—airway, breathing, and circulation. 


The airway refers to a clear passageway for air to 
enter the lungs from outside the body. The patient’s air- 
way may become blocked by: 
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¢ foreign body obstruction, as by food or dentures 


* injury-related damage and swelling, as from a wound or 
surgery 


e loss of protective reflexes due to coma of any origin 


Life support may begin with basic cardiopul- 
monary resuscitation (CPR), as in cases of cardiac 
arrest. Thereafter, the most common technique used to 
create a secure airway is insertion of an endotracheal 
(ET) tube through the mouth or nose into the windpipe 
(trachea). An alternative method of securing an airway is 
by tracheotomy, a surgical procedure in which a tube is 
inserted into the trachea through an incision made in the 
base of the throat. Of the two options, placement of an 
ET tube is usually quicker and more convenient, and thus 
occurs much more commonly. Doctors perform a tra- 
cheotomy when they cannot establish an ET airway, or 
when the patient will require an artificial airway for more 
than a week or two. 


Breathing refers to the movement of air in and out of 
the lungs. Inadequate breathing may result from: 


e heart disease, as in congestive heart failure 


* primary disease of the lungs, such as pneumonia, asth- 
ma, or emphysema 


* coma of any cause, such as narcotic overdose or stroke 


e muscle fatigue or neuromuscular disease (spinal cord 
injury or polio) 
* pain, from rib fractures or surgery on the chest 
When the patient cannot breathe sufficiently, the 
physician will use a ventilator, a machine that pumps air 
in and out of the patient’s lungs. For many doctors and 


members of the public, the term “life support” calls up 
the image of an ET tube and ventilator. 


Circulation refers to the flow of blood around the 
body from the heart to vital organs. Circulation can fail 
due to: 


* primary disease of the heart (heart attack) 

* blood loss (trauma or internal bleeding of any cause) 
e severe infection (sepsis) 

e drug reactions or overdoses 

e extreme allergic reaction 


e severe dehydration (gastroenteritis or heat-related ill- 
ness) 


In order to ensure adequate circulation, the patient 
will require one or more intravenous (IV) tubes 
(catheters). The IVs may include both the short needle 
and tube commonly used in the hand or forearm, and 
longer catheters inserted into the larger and more central 
veins of the body. Catheters inserted into these larger 
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Life support 


veins are known as central lines. Through the IVs the 
patient receives fluids, drugs, and blood transfusions as 
needed to support the circulation. 


Once the ABC’s are secure, life support is directed at 
maintaining homeostasis, the body’s delicate chemical 
and physical balance. In a healthy person, the body keeps 
precise control over many components of its makeup, 
such as its fluids, nutrients, and pressures. When vital 
organs fail, the body can no longer regulate these compo- 
nents, and the doctor must take steps to restore the nor- 
mal state. 


Preserving the body’s internal equilibrium requires 
careful monitoring of innumerable indicators of the 
patient’s well-being. These indicators include: 


e vital signs (heartbeats per minute, breaths per minute, 
blood pressure, body temperature, and weight) 


e fluids (input and output of the body) 
e blood cell counts 


e chemical substances of the body (sodium, potassium, 
sugar, and many others) 


* pressures in the circulation, lungs, and perhaps even the 
brain 


* presence of germs (bacteria, fungi) causing infection in 
body systems (lungs, blood, urine) 


This intensive monitoring usually takes place in an 
intensive care unit (ICU) or critical care unit (CCU) and 
requires: 

e specialized physicians, such as cardiologists, inten- 
sivists, and surgeons 


e highly-skilled nursing care, often one nurse per patient 
around-the-clock 


e extensive support staff, such as respiratory therapists, 
laboratory technicians, radiology technicians, dieti- 
cians, and pharmacists 


* constant measurement of basics such as pulse, heart 
rhythm, and oxygen level in the blood 


¢ frequent inspection of the patient’s alertness, color, and 
level of pain 


e use of catheters in the veins and arteries to withdraw 
blood samples and measure pressures in the circulation 


e use of tubes in the bladder (Foley catheter), stomach 
(nasogastric tube), and other body cavities 


e frequent laboratory tests on blood, urine, drainage from 
wounds, and other body specimens 


e x-ray, ultrasound, computerized tomography (CT), and 
other imaging procedures 


e electrocardiograms 
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The treatments of life support include: 
e oxygen 
* intravenous fluids with sugar and basic salts 
e drugs to improve circulation and other body functions 
e antibiotics 
e transfusions 
e surgery 
* nutritional supplements by vein or stomach tube 


e tubes in body cavities (chest or abdomen) to relieve 
fluid buildup 


e dialysis 

e pacemaker 

e electrical defibrillation 

e various machines to assist heart or lung function 


* transplantation of organs or mechanical substitutes 
(artificial heart) 


e sedation or even temporary paralysis to enable the 
patient to tolerate these procedures 


Preparation 


The need for life support may arise suddenly and 
with little warning. All people should discuss in advance 
with family and doctor their wishes for the use of life 
support should a medical crisis develop. The doctor will 
note the preferences in the patient’s record. Patients 
should sign documents such as an Advance Directive and 
Durable Power of Attorney for Health Care to express 
their wishes and designate a surrogate decision-maker in 
case of incapacitation. 


Physicians and medical care providers must antici- 
pate the possibility that a patient will require life support, 
perhaps suddenly. In preparation, doctors and medical 
staff must: 


e receive training in resuscitation skills 
* monitor patients carefully 
e maintain proper supplies and equipment 


e discuss in advance with patients and patients’ families 
whether or not to begin life support 


Aftercare 


If a patient survives life support treatments, doctors 
will cautiously try to wean the patient from the support 
systems. Being able to breathe adequately without the ven- 
tilator is one major hurdle. Patients commonly fail in their 
first attempts to breathe on their own, often tiring out after 
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KEY TERMS 


Cardiopulmonary—Relating to the heart and lungs. 


Central line—A tube placed by needle into a large, 
central vein of the body. 


Coma—Unconsciousness. 


Defibrillation—Use of an electric shock to restore a 
normal heartbeat. 


Endotracheal tube—A tube placed into the wind- 
pipe through the nose or mouth. 


Foley catheter—A tube that drains urine from the 
bladder. 


Homeostasis—The internal chemical and physical 
balance of the body. 


Nasogastric tube—A tube placed through the nose 
into the stomach. 


a few hours. Thus, the doctor will reconnect the ventilator, 
give the patient a rest, and try again in a day or two. 


As the patient regains organ function, there is less 
need for monitors, tests, and treatments that require an 
intensive care setting. The doctor may transfer the patient 
to a lower level of hospital care, a skilled nursing facility 
(SNF), or perhaps directly to home. Physical and occupa- 
tional therapists may help the patient improve strength 
and endurance. The patient will receive continuing care 
from the primary doctor and specialists as needed. The 
patient may require prescription drugs, assist devices, 
and psychological therapists. 


Risks 
The risks and consequences of life support are enor- 
mous. These risks include: 
e physical dangers 
e emotional suffering 
e financial costs 
e societal discord 


The physical dangers of life support encompass all 
the hazards of the patient’s underlying disease and treat- 
ments. Among these risks are: 


* permanent damage to the brain, kidneys, and other vital 
organs caused by poor circulation or low oxygen con- 
tent of the blood 


e direct damage to organs from use of medical instru- 
ments and procedures 
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Neuromuscular—Relating to nerves and muscles. 


Resuscitation—Treatments to restore an adequate 
airway, breathing, and circulation. 


Sepsis—An overwhelming infection with effects 
throughout the body. 


Tracheotomy—A surgical procedure in which a 
tube is inserted into the trachea through an incision 
made in the base of the throat. 


Trauma—Serious physical injury. 


Ventilator—A machine that pumps air in and out of 
the lungs. 


Vital signs—Basic indicators of body function, usually 
meaning heartbeats per minute, breaths per minute, 
blood pressure, body temperature, and weight. 


¢ infections, often with organisms that are highly resis- 
tant to antibiotics 


e abnormal blood clots 
e skin ulcers from lying immobilized for long periods 
* extreme pain 


e exposure of medical personnel to communicable dis- 
eases 


The emotional consequences of life support touch 
patients, families, and medical caregivers. These reper- 
cussions arise from: 


e the frightening environment of an ICU 
e the need to make life-and-death decisions 


e the anger, guilt, and grief that relate to life-threatening 
illness 


e the fact that many lengthy and difficult treatments will 
end in failure 


The financial costs of life support are huge. A single 
day of life support costs many thousands of dollars. These 
expenses fall on individual payers, insurance companies, 
health plans, and governments. All such payers face diffi- 
cult decisions regarding the allotment of money for such 
treatment, especially in cases that are likely to be futile. 


Society as a whole faces difficult decisions surround- 
ing life support. Some governments have enacted regula- 
tions that establish priorities for the spending of health 
care resources. Patients who do not receive treatment 
under such rules may feel victimized by society’s choices. 
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Lipase test 
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Light sensitivity see Photosensitivity 
Light therapy see Phototherapy 


Light treatment see Ultraviolet light 
treatment 


i Lipase test 


Definition 


The lipase test is a blood test performed to deter- 
mine the serum level of a specific protein (enzyme) 
involved in digestion. Lipase is an enzyme produced by 
the pancreas, which is a large gland situated near the 
stomach. Lipase works to break down a certain type of 
blood lipid (triglycerides) into fatty acids. 


Lipase appears in the blood together with another 
enzyme called amylase following damage to or diseases 
affecting the pancreas. It was once thought that abnor- 
mally high lipase levels were associated only with dis- 
eases of the pancreas. Other conditions are now known to 
be associated with high lipase levels, especially kidney 
failure and intestinal obstruction. Diseases involving the 
pancreas, however, produce much higher lipase levels 
than diseases of other organs. Lipase levels in pancreatic 
disorders are often five to 10 times higher than normal. 


Purpose 


The lipase test is most often used in evaluating 
inflammation of the pancreas (pancreatitis), but it is also 
useful in diagnosing kidney failure, intestinal obstruction, 
mumps, and peptic ulcers. Doctors often order amylase 
and lipase tests at the same time to help distinguish pan- 
creatitis from ulcers and other disorders in the abdomen. 
If the patient has acute (sudden onset) pancreatitis, the 
lipase level usually rises somewhat later than the amylase 
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level—about 24-48 hours after onset of symptoms—and 
remains abnormally high for five to seven days. Because 
the lipase level peaks later and remains elevated longer, 
its determination is more useful in late diagnosis of acute 
pancreatitis. Conversely, however, lipase levels are not as 
useful in diagnosing chronic pancreatic disease. 


Precautions 


Patients should be asked whether they are taking cer- 
tain prescription drugs that can affect the accuracy of the 
lipase test. Drugs that can cause elevated lipase levels 
include bethanechol, cholinergics, codeine, indomethacin, 
meperidine, methacholine, and morphine. Drugs that may 
decrease levels include calcium ions. 


Description 


A lipase test is performed on a sample of the patient’s 
blood, withdrawn from a vein into a vacuum tube. The 
procedure, which is called a venipuncture, takes about 
five minutes. 


Preparation 


The patient should have nothing to eat or drink for 
12 hours before the lipase test. 


Risks 


Risks for this test are minimal, but may include 
slight bleeding from the puncture site, a small bruise or 
swelling in the area, fainting, or feeling lightheaded. 


Normal results 


Reference values for lipase determination are labo- 
ratory- and method-specific. In general, normal results 
are usually less than 200 units/L (triolein methods by 
titration or turbidimetry). 


Abnormal results 


Increased lipase levels are found in acute pancreati- 
tis, chronic relapsing pancreatitis, and pancreatic cancer. 
High lipase levels also occur in certain liver diseases, 
kidney failure, bowel obstruction, peptic ulcer disease, 
and tumors or inflammation of the salivary glands. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 
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KEY TERMS 


Amylase—A digestive enzyme that breaks down 
starch. 


Lipid—A greasy organic compound that cannot be 
dissolved in water. Triglycerides, which are broken 
down by lipase, are one type of blood lipid. 


Pancreas—An elongated gland situated across the 
back of the abdomen behind the stomach. It 
secretes both digestive enzymes and hormones. 
Pancreatic hormones regulate the level of sugar in 
the blood. 


Pancreatitis—Inflammation of the pancreas, fre- 
quently caused by gallstones, alcohol abuse, viral 
infection, or injury. 

Turbidimetry—A technique of measurement that 
analyzes the amount of sediment in a liquid. 


Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 
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f Lipidoses 


Definition 


Lipidoses are heredity disorders, passed from parents 
to their children, characterized by defects of the digestive 
system that impair the way the body uses fat from the 
diet. When the body is unable to properly digest fats, 
lipids accumulate in body tissues in abnormal amounts. 


Description 


The digestion, storage, and use of fats from foods is 
a complex process that involves hundreds of chemical 
reactions in the body. In most people, the body is already 
programmed by its genetic code to produce all of the 
enzymes and chemicals necessary to carry out these 
functions. These genetic instructions are passed from 
parents to their offspring during reproduction. 


People with lipidoses are born without the genetic 
codes needed to tell their bodies how to complete a par- 
ticular part of the fat digestion process. In most of these 
disorders, the body does not produce a certain enzyme or 
chemical. Over 30 different disorders of fat metabolism 
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are related to genetic defects. Although the defects are 
passed from parents to children, the parents often do not 
have the disorders themselves. 


The symptoms, available treatments, and long-term 
consequences of these conditions vary greatly. Some of 
the conditions become apparent shortly after the infant is 
born; in others, symptoms may not develop until adult- 
hood. For most of the lipidoses, diagnosis is suspected 
based on the symptoms and family history. Blood tests, 
urine tests, and tissue tests can be used to confirm the 
diagnosis. Genetic testing can be used, in some cases, to 
identify the defective gene. Some of these disorders can 
be controlled with changes in the diet, medications, or 
enzyme supplements. For many, no treatment is avail- 
able. Some may cause death in childhood or contribute 
to a shortened life expectancy. Some of the most com- 
mon or most serious lipidoses are discussed below. 


Causes and symptoms 
Fabry’s disease 


Approximately one in every 40,000 males is born with 
Fabry’s disease. This condition has an X-linked, recessive 
pattern of inheritance, meaning that the defective gene is 
carried on the X chromosome. A female who carries a 
defective recessive gene on one of her two X chromosomes 
has a 50% chance of passing the defective gene to her sons 
who will develop the disorder associated with the defective 
gene (a male receives one X chromosome from his mother 
and one Y chromosome from his father). She also has a 
50% chance of passing the defective recessive gene to her 
daughters who will be carries of the disorder (like their 
mother). Some female carries of Fabry’s disease show mild 
signs of the disorder, especially cloudiness of the cornea. 


The gene that is defective in Fabry’s disease causes a 
deficiency of the enzyme alpha-galactosidase A. Without 
this enzyme, fatty compounds starts to line the blood ves- 
sels. The collection of fatty deposits eventually affects 
blood vessels in the skin, heart, kidneys, and nervous 
system. The first symptoms in childhood are pain and 
discomfort in the hands and feet brought on by exercise, 
fever, stress, or changes in the weather. A raised rash of 
dark red-purple spots is common, especially on skin 
between the waistline and the knees. Other symptoms 
include a decreased ability to sweat and changes in the 
cornea or outer layer of the eye. Although the disease 
begins in childhood, it progresses very slowly. Kidney 
and heart problems develop in adulthood. 


Gaucher disease 


Gaucher (pronounced go-shay) disease is the most 
common of the lipid storage disorders. It is found in pop- 
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Lipidoses 


ulations all over the world (20,00 to 40,000 people have a 
type of the disease), and it occurs with equal frequency 
in males and females. Gaucher disease has a recessive 
pattern of inheritance, meaning that a person must inherit 
a copy of the defective gene from both parents in order to 
have the disease. The genetic defect causes a deficiency 
of the enzyme glucocerebrosidase that is responsible for 
breaking down a certain type of fat and releasing it from 
fat cells. These fat cells begin to crowd out healthy cells 
in the liver, spleen, bones, and nervous system. Symp- 
toms of Gaucher disease can start in infancy, childhood, 
or adulthood. 


Three types of Gaucher disease have been identified, 
but there are many variations in how symptoms develop. 
Type 1 is the most common and affects both children and 
adults. It occurs much more often in people of Eastern 
European and Russian Jewish (Ashkenazi) ancestry, 
affecting one out of every 450 live births. The first signs 
of the disease include an enlarged liver and spleen, caus- 
ing the abdomen to swell. Children with this condition 
may be shorter than normal. Other symptoms include 
tiredness, pain, bone deterioration, broken bones, ane- 
mia, and increased bruising. Type 2 Gaucher disease is 
more serious, beginning within the first few months after 
birth. Symptoms, which are similar to those in Type 1, 
progress rapidly, but also include nervous system dam- 
age. Symptoms of Type 3 Gaucher disease begin during 
early childhood with symptoms like Type 1. Unlike Type 
2, the progress of the disease is slower, although it also 
includes nervous system damage. 


Krabbe’s disease 


Krabbe’s disease is caused by a deficiency of the 
enzyme galactoside beta-galactosidase. It has a recessive 
pattern of inheritance and is believed to occur in 1 of 
40,000 births in the United States. This condition, which 
is also called globoid cell leukodystrophy or Krabbe 
leukodystrophy, is characterized by acute nervous system 
degeneration. It develops in early infancy with initial 
symptoms of irritability, vomiting and episodes of partial 
unconsciousness. Symptoms progress rapidly to seizures, 
difficulty swallowing, blindness, deafness, mental retar- 
dation, and paralysis. 


Niemann-pick disease 


At least five different forms of Niemann-Pick dis- 
ease (NPD) have been identified. The different types 
seem to be related to the activity level of the enzyme 
sphingomyelinase. In patients with Types A and B NPD, 
there is a build up of sphingomyelin in cells of the brain, 
liver, spleen, kidney and lung. Type A is the most com- 
mon form of NPD and the most serious, with death usu- 
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ally occurring by the age of 18 months. Symptoms devel- 
op within the first few months of life and include poor 
appetite, failure to grow, enlarged liver and spleen, and 
the appearance of cherry red spots in the retina of the 
eye. Type B develops in infancy or childhood with symp- 
toms of mild liver or spleen enlargement and lung prob- 
lems. Some adults with this form (Type E) may also 
show a loss of muscle coordination. Types C or D NPD 
are related to cholesterol transfer out of cells. Children 
with Types C or D grow normally in early childhood, but 
eventually develop difficulty in walking and loss of mus- 
cle coordination. Ultimately, the nervous system 
becomes severely damaged and these patients die. Type 
C occurs in any population, while Type D has been iden- 
tified only in patients from Nova Scotia, Canada. 


Refsum’s disease 


Refsum’s disease has a recessive pattern of inheri- 
tance and affects populations from Northern Europe, par- 
ticularly Scandinavians most frequently. It is due to a 
deficiency of phytanic acid hydroxylase, an enzyme that 
breaks down a fatty acid called phytanic acid. This con- 
dition affects the nervous system, eyes, bones, and skin. 
Symptoms, which usually appear by age 20, include 
vision problems [retinitis pigmentosa and rhythmic eye 
movements (nystagmus)], loss of muscle coordination, 
loss of sense of smell (anosmia), pain, numbness, and 
elevated protein in the cerebrospinal fluid. 


Tay-sachs disease 


Tay-Sachs disease (TSD) is a fatal condition caused 
by a deficiency of the enzyme hexosaminidase A (Hex-A). 
The defective gene that causes this disorder is found in 
roughly 1 in 250 people in the general population. Howev- 
er, certain populations have significantly higher rates of 
TSD. French-Canadians living near the St. Lawrence 
River and in the Cajun regions of Louisiana are at higher 
risk of having a child with TSD. The highest risk seems to 
be in people of Eastern European and Russian Jewish 
(Ashkenazi) descent. Tay-Sachs disease has a recessive 
pattern of inheritance, and approximately 1 in every 27 
people of Jewish ancestry in the United States carries the 
TSD gene. Symptoms develop in infancy and are due to 
the accumulation of a fatty acid compound in the nervous 
system. Early symptoms include loss of vision and physi- 
cal coordination, seizures, and mental retardation. Eventu- 
ally, the child develops problems with breathing and swal- 
lowing. Blindness, paralysis, and death follow. 


Wolman’s disease 


Wolman’s disease is caused by a genetic defect (with 
a recessive pattern of inheritance) that results in deficien- 
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cy of an enzyme that breaks down cholesterol. This caus- 
es large amounts of fat to accumulate in body tissues. 
Symptoms begin in the first few weeks of life and 
include an enlarged liver and spleen, adrenal calcification 
(hardening of adrenal tissue due to deposits of calcium 
salts), and fatty stools. 


Diagnosis 
Fabry’s disease 


The diagnosis can be confirmed by a blood test to 
measure for alpha-galactosidase A. Women who are car- 
ries of the defective gene can also be identified by a 
blood test. 


Gaucher disease 


Gaucher disease may be suspected based on symp- 
toms and is confirmed with a blood test for levels of the 
enzyme. Samples of tissue from an affected area may 
also be used to confirm a diagnosis of the disease. 


Niemann-Pick disease 


Diagnosis is confirmed by analyzing a sample of tis- 
sue. Prenatal diagnosis of Types A and B of NPD can be 
done with amniocentesis or chorionic villus sampling 


Tay-Sachs disease 


Carriers of the Tay-Sachs related gene can be identi- 
fied with a blood test. Amniocentesis or chorionic villi 
sampling can be used to determine if the fetus has Tay- 
Sachs disease. 


Treatment 
Fabry’s disease 


Treatment focuses on prevention of symptoms and 
long-term complications. Daily doses of diphenylhydan- 
toin (Dilantin) or carbamazapine (Tegretol) can prevent 
or reduce the severity of pain in the hands and feet asso- 
ciated with the condition. A low sodium, low protein diet 
may be beneficial to those patients who have some kid- 
ney complications. If kidney problems progress, kidney 
dialysis or kidney transplantation may be required. 
Enzyme replacement therapy is currently being explored. 


Gaucher disease 


The symptoms of Gaucher disease can be stopped 
and even reversed by treatment with injections of 
enzyme replacements. Two enzyme drugs currently 
available are alglucerase (Ceredase) and imiglucerase 
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(Cerezyme). Other treatments address specific symptoms 
such as anemia, broken bones, or pain. 


Krabbe’s disease 


No treatment is available. 


Niemann-pick disease 


Treatment consists of supportive care to deal with 
symptoms and the development of complications. Bone 
marrow transplantation is being investigated as a pos- 
sible treatment. Low-cholesterol diets may be helpful for 
patients with Types C and D. 


Refsum’s disease 


A diet free of phytanic acid (found in dairy products, 
tuna, cod, haddock, lamb, stewed beef, white bread, 
white rice, boiled potatoes, and egg yolk) can reduce 
some of the symptoms. Plasmapheresis, a process 
where whole blood is removed from the body, processed 
through a filtering system, and then return to the body, 
may be used to filter phytanic acid from the blood. 


Tay-Sachs disease 


There is no treatment for Tay-Sachs disease. Parents 
who are identified as carriers may want to seek genetic 
counseling. If a fetus is identified as having TSD, par- 
ents may consider termination of the pregnancy. 


Wolman’s disease 


No treatment is currently available. 


Prognosis 
Fabry’s disease 


Although patients with Fabry’s disease usually sur- 
vive to adulthood, they are at increased risk for stroke, 
heart attacks, and kidney damage. 


Gaucher disease 


The pain and deformities associated with symptoms 
can make coping with this illness very challenging for 
individuals and families. With treatment and control of 
symptoms, people with Type 1 Gaucher disease may lead 
fairly long and normal lives. Most infants with Type 2 die 
before the age of 2. Children with Type 3 Gaucher dis- 
ease may survive to adolescence and early adulthood. 


Krabbe’s disease 


Children born with Krabbe’s disease die in infancy. 
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KEY TERMS 


Amniocentesis—A procedure where a needle is 
inserted through the abdomen into the uterus of a 
pregnant woman to remove a small amount of the 
fluid that surrounds the developing fetus. This test 
can be preformed at about week 16 of the preg- 
nancy. Cells from the fetus can be tested for genet- 
ic defects. 


Chorionic villi sampling—A procedure to remove 
a small tissue sample of the placenta, the sac that 
surrounds the developing fetus. This test can be 
performed as early as week 10 of the pregnancy. 
The tissue can be tested for genetic defects. 


Lipids—Organic compounds not soluble in water, 
but soluble in fat solvents such as alcohol. Lipids 
are stored in the body as energy reserves and are 
also important components of cell membranes. 


Recessive—Refers to an inherited characteristic or 
trait that is expressed only when two copies of the 
gene responsible for it are present. 


X-linked—Refers to a gene carried on the X chro- 
mosome, one of the two sex chromosomes. 


Niemann-Pick disease 


Patients with Type A NPD usually die within the first 
year and a half of life. Type B patients generally live to 
adulthood but suffer from significant liver and lung prob- 
lems. With Types C and D NPD, there is significant ner- 
vous system damage leading to severe muscle spasms, 
seizures, and eventually, to coma and death. Some 
patients with Types C and D die in childhood, while less 
severely affected patients may survive to adulthood. 


Tay-Sachs disease 
Children born with Tay-Sachs disease become 
increasingly debilitated; most die by about age four. 


Wolman’s disease 


Death generally occurs before six months of age. 


Prevention 


Couples who have family histories of genetic defects 
can undergo genetic testing and counseling to see if they 
are at risk for having a child with one of the lipidoses dis- 
orders. During pregnancy, cell samples can be collected 
from the fetus using amniocentesis or chorionic villi 
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sampling. The results of these test can indicate if the 
developing fetus has a lipidosis disorder. Termination of 
the pregnancy may be considered in some cases. 
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Í Lipoproteins test 


Definition 


Lipoproteins are the “packages” in which choles- 
terol and triglycerides travel throughout the body. Mea- 
suring the amount of cholesterol carried by each type of 
lipoprotein helps determine a person’s risk for cardiovas- 
cular disease (disease that affects the heart and blood 
vessels, also called CVD). 
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Purpose 


Cholesterol and triglycerides are fat-like substances 
called lipids. Cholesterol is used to build cell membranes 
and hormones. The body makes cholesterol and gets it from 
food. Triglycerides provide a major source of energy to the 
body tissues. Both cholesterol and triglycerides are vital to 
body function, but an excess of either one, especially cho- 
lesterol, puts a person at risk of cardiovascular disease. 


Because cholesterol and triglycerides can’t dissolve 
in watery liquid, they must be transported by something 
that can dissolve in blood serum. Lipoproteins contain 
cholesterol and triglycerides at the core and an outer 
layer of protein, called apolipoprotein. 


There are four major classes of lipoproteins: chy- 
lomicrons, very low-density lipoproteins (VLDL), low- 
density lipoproteins (LDL), and high-density lipoproteins 
(HDL). There are also less commonly measured classes 
such as lipoprotein(a) and subtypes of the main classes. 
Each lipoprotein has characteristics that make the choles- 
terol it carries a greater or lesser risk. Measuring each 
type of lipoprotein helps determine a person’s risk for car- 
diovascular disease more accurately than cholesterol mea- 
surement alone. When a person is discovered to be at risk, 
treatment by diet or medication can be started and his or 
her response to treatment monitored by repeated testing. 


Description 
Chylomicrons 


Chylomicrons are made in the intestines from the 
triglycerides in food. They contain very little cholesterol. 
Chylomicrons circulate in the blood, getting smaller as 
they deposit the triglycerides in fatty tissue. Twelve 
hours after a meal, they are gone from circulation. Serum 
collected from a person directly after eating will form a 
creamy layer on the top if left undisturbed and refrigerat- 
ed overnight. This creamy layer is the chylomicrons. 


Very low-density lipoproteins (VLDL) 


VLDL are formed in the liver by the combination of 
cholesterol, triglycerides formed from circulating fatty 
acids, and apolipoprotein. This lipoprotein particle is 
smaller than a chylomicron, and contains less triglyceride 
but more cholesterol (10-15% of a person’s total choles- 
terol). As the VLDL circulates in the blood, triglycerides 
are deposited and the particle gets smaller, eventually 
becoming a low-density lipoprotein (LDL). Serum from a 
person with a large amount of VLDL will be cloudy. 


Low-density lipoproteins (LDL) 


LDL, often called “bad” cholesterol, is formed pri- 
marily by the breakdown of VLDL. LDL contains little 
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triglycerides and a large amount of cholesterol (60-70% 
of a person’s total cholesterol). Although the particles are 
much smaller than chylomicrons and VLDL, LDL parti- 
cles can vary in size and chemical structure. These varia- 
tions represent subclasses within the LDL class. Serum 
from a person with a large amount of LDL will be clear. 


LDL carries cholesterol in the blood and deposits it 
in body tissues and in the walls of blood vessels, a condi- 
tion known as atherosclerosis. The amount of LDL in a 
person’s blood is directly related to his or her risk of car- 
diovascular disease. The higher the LDL level, the 
greater the risk. LDL is the lipoprotein class most used to 
trigger and monitor cholesterol lowering therapy. 


High-density lipoproteins (HDL) 


HDL is often called “good” cholesterol. HDL 
removes excess cholesterol from tissues and vessel walls 
and carries it to the liver, where it is removed from the 
blood and discarded. The amount of HDL in a person’s 
blood is inversely related to his or her risk of cardiovas- 
cular disease. The lower the HDL level, the greater the 
risk; the higher the level, the lower the risk. The smallest 
lipoprotein, it contains 20-30% of a person’s total choles- 
terol and can be separated into two major subclasses. 


Lipoprotein(a) 


Lipoprotein(a) is found in lower concentrations than 
other lipoproteins, yet it carries a unique and significant 
risk for cardiovascular disease. Because of its similarity 
to LDL, test methods often don’t measure it separately, 
but include it within the LDL class. Testing specifically 
for this class may uncover why a person is not respond- 
ing to standard cholesterol-lowering treatment. High 
lipoprotein(a) levels may not respond to treatment aimed 
at high LDL. 


Measurement guidelines 


The Expert Panel of the National Cholesterol Educa- 
tion Program (NCEP) sponsored by the National Insti- 
tutes of Health has published guidelines for the detection 
of high cholesterol in adults. The NCEP panel recom- 
mends that adults over the age of 20 be tested for choles- 
terol and HDL every five years. If the cholesterol is high, 
the HDL is low (below 35 mg/dl), or other risk factors 
are present, a complete lipoprotein profile that includes 
total cholesterol, triglycerides, HDL, and calculated LDL 
should be done. 


Measurement methods 


There are a variety of methods to measure the 
lipoprotein classes. All require separation of the classes 
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Lipoproteins test 


before they can be measured. One way to separate them 
is by spinning serum (the yellow, watery liquid that sepa- 
rates from the cells when blood clots) for a long time in a 
high-speed centrifuge (called ultracentrifugation). The 
most dense classes will settle towards the bottom, the 
least dense towards the top. Following centrifugation, the 
most complete measurement of all the lipoprotein classes 
is done using electrophoresis. This procedure measures 
the quantity of each lipoprotein class based on its move- 
ment in an electrical field. 


Other, less extensive procedures are also used. For 
example, if only HDL is to be measured, a chemical is 
added to the serum that will clump the other classes, 
leaving HDL free in the serum to be measured by a 
chemical method. LDL often is not measured directly but 
its level is calculated based on the measurements of total 
cholesterol, HDL, and triglycerides. The formula is 
called the Friedewald formula: LDL = total cholesterol - 
HDL - (triglycerides/5). The calculated result will be 
inaccurate in a person with high triglycerides. Results are 
usually available the same or following day. 


Preparation 


The patient must fast for 12 hours before the test, 
eating nothing and drinking only water. The person 
should not have alcohol for 24 hours before the test. 
There should be a stable diet and no illnesses occurring 
in the preceding two weeks. 


A lipoproteins test requires 5 mL (milliliters) of 
blood. A person’s physical position while having blood 
collected affects the results. Values from blood drawn 
while a person is sitting may be different from those 
while the person is standing. If repeated testing is done, 
the person should be in same position each time. 


Aftercare 


Discomfort or bruising may occur at the puncture 
site or the person may feel dizzy or faint. Pressure to the 
puncture site until the bleeding stops reduces bruising. 
Warm packs to the puncture site relieve discomfort. 


Normal results 


People with HDL levels between 45 mg/dl and 59 
mg/dl carry an average risk for cardiovascular disease. 
People with HDL levels above 60 mg/dl have a negative 
risk factor and appear to be protected from cardiovascu- 
lar disease. 


LDL levels below 130 mg/dl are desirable. 


Some people have normal variations in their lipopro- 
tein and total cholesterol levels. Repeat testing may be 
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KEY TERMS 


Atherosclerosis—Disease of blood vessels caused 
by deposits of cholesterol on the inside walls of 
the vessels. 


Cardiovascular disease—Disease that affects the 
heart and blood vessels. 


Cholesterol—A fat-like substance called a lipid. It 
is used to build cell membranes and hormones. 
The body makes cholesterol and gets it from food. 


Lipoproteins—The packages in which cholesterol 
and triglycerides travel throughout the body. 


necessary, especially if a value is at a borderline risk cat- 
egory point. 


Abnormal results 


People with HDL levels 36-44 mg/dl have a moder- 
ate risk of cardiovascular disease. HDL levels below 35 
mg/dl are a major risk. 


LDL levels 130-159 mg/dl place a person at a bor- 
derline high risk of cardiovascular disease; levels above 
160 mg/dl place a person at high risk. Relative propor- 
tions between HDL and LDL are important also. 
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I Liposuction 


Definition 


Liposuction, also known as lipoplasty or suction- 
assisted lipectomy, is cosmetic surgery performed to 
remove unwanted deposits of fat from under the skin. 
The doctor sculpts and recontours the patient’s body by 
removing excess fat deposits that have been resistant to 
reduction by diet or exercise. The fat is permanently 
removed from under the skin with a suction device. 


Purpose 


Liposuction is intended to reduce and smooth the 
contours of the body and improve the patient’s appear- 
ance. Its goal is cosmetic improvement. It is the most 
commonly performed cosmetic procedure in the United 
States. 


Liposuction does not remove large quantities of fat 
and is not intended as a weight reduction technique. The 
average amount of fat removed is about a liter, or a quart. 
Although liposuction is not intended to remove cellulite 
(lumpy fat), some doctors believe that it improves the 
appearance of cellulite areas (thighs, hips, buttocks, 
abdomen, and chin). 


A new technique called liposhaving shows more 
promise at reducing cellulite. 


Precautions 


Liposuction is most successful on patients who have 
firm, elastic skin and concentrated pockets of fat in cel- 
lultite areas. To get good results after fat removal, the 
skin must contract to conform to the new contours with- 
out sagging. Older patients have less elastic skin and 
therefore may not be good candidates for this procedure. 
Patients with generalized fat distribution, rather than 
localized pockets, are not good candidates. 


Patients should be in good general health and free of 
heart or lung disease. Patients with poor circulation or 
who have had recent surgery at the intended site of fat 
reduction are not good candidates. 
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“Before” photo of patient undergoing liposuction. (Photo- 
graph by I. Richard Toranto, M.D., Custom Medical Stock Photo. 
Reproduced by permission.) 


Description 


Most liposuction procedures are performed under 
local anesthesia (loss of sensation without loss of con- 
sciousness) by the tumescent or wet technique. In this 
technique, large volumes of very dilute local anesthetic 
(a substance that produces anesthesia) are injected 
under the patient’s skin, making the tissue swollen and 
firm. Epinephrine is added to the solution to reduce 
bleeding, and make possible the removal of larger 
amounts of fat. 


The doctor first numbs the skin with an injection of 
local anesthetic. After the skin is desensitized, the doc- 
tor makes a series of tiny incisions, usually 0.12-0.25 in 
(3-6 mm) in length. The area is then flooded with a 
larger amount of local anesthetic. Fat is then extracted 
with suction through a long, blunt hollow tube called a 
cannula. The doctor repeatedly pushes the cannula 
through the fat layers in a radiating pattern creating tun- 
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Liposuction 


“After” photo of same patient following liposuction. (Photo- 
graph by I. Richard Toranto, M.D., Custom Medical Stock Photo. 
Reproduced by permission.) 


nels, removing fat, and recontouring the area. Large 
quantities of intravenous fluid (IV) is given during the 
procedure to replace lost body fluid. Blood transfusions 
are possible. 


Some newer modifications to the procedure 
involve the use of a cutting cannula called a liposhaver, 
or the use of ultrasound to help break up the fat 
deposits. The patient is awake and comfortable during 
these procedures. 


The length of time required to perform the proce- 
dure varies with the amount of fat that is to be removed 
and the number of areas to be treated. Most operations 
take from 30 minutes to two hours, but extensive pro- 
cedures can take longer. The length of time required 
also varies with the manner in which the anesthetic is 
injected. 

The cost of liposuction can vary depending upon the 
standardized fees in the region of the country where it is 
performed, the extent of the area being treated, and the 
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person performing the procedure. Generally, small areas, 
such as the chin or knees, can be done for as little as 
$500, while more extensive treatment, such as when 
hips, thighs, and abdomen are done simultaneously, can 
cost as much as $10,000. These procedures are cosmetic 
and are not covered by most insurance policies. 


Preparation 


The doctor will do a physical exam and may order 
blood work to determine clotting time and hemoglobin 
level for transfusions should the need arise. The patient 
may be placed on antibiotics immediately prior to 
surgery to ward off infection. 


Aftercare 


After the surgery, the patient will need to wear a 
support garment continuously for two to three weeks. If 
ankles or calves were treated, support hose will need to 
be worn for up to six weeks. The support garments can 
be removed during bathing 24 hours after surgery. A 
drainage tube, under the skin in the area of the procedure, 
may be inserted to prevent fluid build-up. 


Mild side effects can include a burning sensation at 
the site of the surgery for up to one month. The patient 
should be prepared for swelling of the tissues below the 
operated site for 6-8 weeks after surgery. Wearing the 
special elastic garments will help reduce this swelling 
and help to achieve the desired final results. 


The incisions involved in this procedure are tiny, but 
the surgeon may close them with stitches or staples. 
These will be removed the day after surgery. However, 
three out of eight doctors use no sutures. Minor bleeding 
or seepage through the incision site is common after this 
procedure. Wearing the elastic bandage or support gar- 
ment helps reduce fluid loss. 


This operation is virtually painless. However, for 
the first postoperative day, there may be some discom- 
fort which will require light pain medication. Soreness 
or aching may persist for several days. The patient can 
usually return to normal activity within a week. Post- 
operative bruising will go away by itself within 10-14 
days. Postoperative swelling begins to go down after a 
week. It may take three to six months for the final con- 
tour to be reached. 


Risks 


Liposuction under local anesthesia using the tumes- 
cent technique is exceptionally safe. A 1995 study of 
15,336 patients showed no serious complications or 
deaths. Another study showed a 1% risk factor. However, 
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Buttocks 


Abdomen 


Common entry sites for liposuction procedures. (Illustration by Electronic Illustrators Group.) 


as with any surgery, there are some risks and serious 
complications. Death is possible. 


The main hazards associated with this surgery 
involve migration of a blood clot or fat globule to the 
heart, brain, or lungs. Such an event can cause a heart 
attack, stroke, or serious lung damage. However, this 
complication is rare and did not occur even once in the 
study of 15,336 patients. The risk of blood clot formation 
is reduced with the wearing of special girdle-like com- 
pression garments after the surgery, and with the resump- 
tion of normal mild activity soon after surgery. 


Staying in bed increases the risk of clot formation, 
but not getting enough rest can result in increased 
swelling of the surgical area. Such swelling is a result of 
excess fluid and blood accumulation, and generally 
comes from not wearing the compression garments. If 
necessary, this excess fluid can be drained off with a nee- 
dle in the doctor’s office. 


Infection is another complication, but this rarely 
occurs. If the physician is skilled and works in a sterile 
environment, infection should not be a concern. 


If too much fat is removed, the skin may peel in that 
area. Smokers are at increased risk for shedding skin 
because their circulation is impaired. Another and more 
serious hazard of removing too much fat is that the 
patient may go into shock. Fat tissue has an abundant 
blood supply and removing too much of it at once can 
cause shock if the fluid is not replaced. 


A rare complication is perforation or puncture of an 
organ. The procedure involves pushing a cannula vigor- 
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ously through the fat layer. If the doctor pushes too hard or 
if the tissue gives way too easily under the force, the blunt 
hollow tube can go too far and injure internal organs. 


Liposuction can damage superficial nerves. Some 
patients lose sensation in the area that has been suc- 
tioned, but feeling usually returns with time. 


Normal results 


The loss of fat cells is permanent, and the patient 
should have smoother, more pleasing body contours 
without excessive bulges. However, if the patient 
overeats, the remaining fat cells will grow in size. 
Although the patient may gain weight back, the body 
should retain the new proportions and the suctioned area 
should remain proportionally smaller. 


Tiny scars about 0.25-0.5 in (6-12 mm) long at the 
site of incision are normal. The doctor usually makes the 
incisions in places where the scars are not likely to show. 


In some instances, the skin may appear rippled, 
wavy, or baggy after surgery. Pigmentation spots may 
develop. The recontoured area may be uneven. This 
unevenness is common, occurring in 5-20% of the cases, 
and can be corrected with a second procedure that is less 
extensive than the first. 


Resources 
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KEY TERMS 


Cellulite—Cellulite is dimply skin caused by 
uneven fat deposits beneath the surface. 


Epinephrine—Epinephrine is a drug that causes 
blood vessels to constrict or narrow. It is used in 
local anesthetics to reduce bleeding. 


Hemoglobin—Hemoglobin is the component of 
blood that carries oxygen to the tissues. 


Liposhaving—Liposhaving involves removing fat 
that lies closer to the skins surface by using a nee- 
dle-like instrument that contains a sharp-edged 
shaving device. 


Tumescent technique—The tumescent technique 
of liposuction involves swelling, or tumescing, the 
tissue with large volumes of dilute anesthetic. 
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| Listeriosis 


Definition 


Listeriosis is an illness caused by the bacterium Lis- 
teria monocytogenes that is acquired by eating contami- 
nated food. The organism can spread to the blood stream 
and central nervous system. During pregnancy, listerio- 
sis often causes miscarriage or stillbirth. 


Description 


Listeriosis is caused by an infection with the bacteri- 
um Listeria monocytogenes. This bacteria can be carried 
by many animals and birds, and it has been found in soil, 
water, sewage, and animal feed. Five out of every 100 
people carry Listeria monocytogenes in their intestines. 
Listeriosis is considered a “food-borne illness” because 
most people are probably infected after eating food cont- 
aminated with Listeria monocytogenes. However, a 
woman can pass the bacteria to her baby during pregnan- 
cy. In addition, there have been a few cases where work- 
ers have developed Listeria skin infections by touching 
infected calves or poultry. 


In the 1980s, the United States government began 
taking measures to decrease the occurrence of listeriosis. 
Processed meats and dairy products are now tested for 
the presence of Listeria monocytogenes. The Food and 
Drug Administration (FDA) and the Food Safety and 
Inspection Service (FSIS) can legally prevent food from 
being shipped, or order food recalls, if they detect any 
Listeria bacteria. These inspections, in combination with 
the public education regarding the proper handling of 
uncooked foods, appear to be working. In 1989, there 
were 1,965 cases of listeriosis with 481 deaths. In 1993, 
the numbers fell to 1,092 cases with 248 deaths. 


In 1996, the Centers for Disease Control and Preven- 
tion (CDC) began a nationwide food-borne disease sur- 
veillance program called “FoodNet,” in which seven 
states were participating by January 1997. Results from 
the program indicated that, in 1996, one person out of 
every 200,000 people got listeriosis. FoodNet also 
revealed that the hospitalization rate was higher for liste- 
riosis (94%) than for any other food-borne illness. In 
addition, FoodNet found that the Listeria bacteria reached 
the blood and cerebrospinal fluid in 89% of cases, a high- 
er percentage than in any other food-borne illness. 


Persons at particular risk for listeriosis include the 
elderly, pregnant women, newborns, and those with a 
weakened immune system (called “immunocompro- 
mised”). Risk is increased when a person suffers from 
diseases such as AIDS, cancer, kidney disease, diabetes 
mellitus, or by the use of certain medications. Infection 
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is most common in babies younger than one month old 
and adults over 60 years of age. Pregnant women account 
for 27% of the cases and immunocompromised persons 
account for almost 70%. Persons with AIDS are 280 
times more likely to get listeriosis than others. 


Causes and symptoms 


As noted, persons become infected with Listeria 
monocytogenes by eating contaminated food. Listeria 
has been found on raw vegetables, fish, poultry, raw 
(unpasteurized) milk, fresh meat, processed meat (such 
as deli meat, hot dogs, and canned meat), and certain soft 
cheeses. Listeriosis outbreaks in the United States since 
the 1980s have been linked to cole slaw, milk, Mexican- 
style cheese, undercooked hot dogs, undercooked chick- 
en, and delicatessen foods. Unlike most other bacteria, 
Listeria monocytogenes does not stop growing when 
food is in the refrigerator—its growth is merely slowed. 
Fortunately, typical cooking temperatures and the pas- 
teurization process do kill this bacteria. 


Listeria bacteria can pass through the wall of the 
intestines, and from there they can get into the blood 
stream. Once in the blood stream, they can be transported 
anywhere in the body, but are commonly found the cen- 
tral nervous system (brain and spinal cord); and in preg- 
nant women they are often found in the placenta (the 
organ which connects the baby’s umbilical cord to the 
uterus). Listeria monocytogenes live inside specific white 
blood cells called macrophages. Inside macrophages, the 
bacteria can hide from immune responses and become 
inaccessible to certain antibiotics. Listeria bacteria are 
capable of multiplying within macrophages, and then 
may spread to other macrophages. 


After consuming food contaminated with this bacteria, 
symptoms of infection may appear anywhere from 11-70 
days later. Most people do not get any noticeable symp- 
toms. Scientists are unsure, but they believe that Listeria 
monocytogenes can cause upset stomach and intestinal 
problems just like other food-borne illnesses. Persons with 
listeriosis may develop flu-like symptoms such as fever, 
headache, nausea and vomiting, tiredness, and diarrhea. 


Pregnant women experience a mild, flu-like illness 
with fever, muscle aches, upset stomach, and intestinal 
problems. They recover, but the infection can cause mis- 
carriage, premature labor, early rupture of the birth sac, 
and stillbirth. Unfortunately, half of the newborns infect- 
ed with Listeria will die from the illness. 


There are two types of listeriosis in the newborn 
baby: early-onset disease and late-onset disease. Early- 
onset disease refers to a serious illness that is present at 
birth and usually causes the baby to be born prematurely. 
Babies infected during the pregnancy usually have a 
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blood infection (sepsis) and may have a serious, whole 
body infection called granulomatosis infantisepticum. 
When a full-term baby becomes infected with Listeria 
during childbirth, that situation is called late-onset dis- 
ease. Commonly, symptoms of late-onset listeriosis 
appear about two weeks after birth. Babies with late-term 
disease typically have meningitis (inflammation of the 
brain and spinal tissues); yet they have a better chance of 
surviving than those with early-onset disease. 


Immunocompromised adults are at risk for a serious 
infection of the blood stream and central nervous system 
(brain and spinal cord). Meningitis occurs in about half 
of the cases of adult listeriosis. Symptoms of listerial 
meningitis occur about four days after the flu-like symp- 
toms and include fever, personality change, uncoordinat- 
ed muscle movement, tremors, muscle contractions, 
seizures, and slipping in and out of consciousness. 


Listeria monocytogenes causes endocarditis in 
about 7.5% of the cases. Endocarditis is an inflammation 
of heart tissue due to the bacterial infection. Listerial 
endocarditis causes death in about half of the patients. 
Other diseases which have been caused by Listeria 
monocytogenes include brain abscess, eye infection, 
hepatitis (liver disease), peritonitis (abdominal infec- 
tion), lung infection, joint infection, arthritis, heart dis- 
ease, bone infection, and gallbladder infection. 


Diagnosis 

Listeriosis may be diagnosed and treated by infec- 
tious disease specialists and internal medicine special- 
ists. The diagnosis and treatment of this infection should 
be covered by most insurance providers. 


The only way to diagnose listeriosis is to isolate Lis- 
teria monocytogenes from blood, cerebrospinal fluid, or 
stool. A sample of cerebrospinal fluid is removed from 
the spinal cord using a needle and syringe. This proce- 
dure is commonly called a spinal tap. The amniotic fluid 
(the fluid which bathes the unborn baby) may be tested in 
pregnant women with listeriosis. This sample is obtained 
by inserting a needle through the abdomen into the uterus 
and withdrawing fluid. Listeria grows well in laboratory 
media and test results can be available within a few days. 


Treatment 


Listeriosis is treated with the antibiotics ampicillin 
(Omnipen) or sulfamethoxazole-trimethoprim (Bactrim, 
Septra). Because the bacteria live within macrophage 
cells, treatment may be difficult and the treatment peri- 
ods may vary. Usually, pregnant women are treated for 
two weeks; newborns, two to three weeks; adults with 
mild disease, two to four weeks; persons with meningitis, 
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Lithotripsy 


three weeks; persons with brain abscesses, six weeks; 
and persons with endocarditis, four to six weeks. 


Patients are often hospitalized for treatment and 
monitoring. Other drugs may be provided to relieve pain 
and fever and to treat other reactions to the infection. 


Prognosis 


The overall death rate for listeriosis is 26%. This 
high death rate is due to the serious illness suffered by 
newborns, the elderly, and immunocompromised per- 
sons. Healthy adults and older children have a low death 
rate. Complications of Listeria infection include: menin- 
gitis, sepsis, miscarriage, stillbirth, pneumonia, shock, 
endocarditis, abscess (localized infection) formation, 
and eye inflammation. 


Prevention 


The United States government has already done 
much to prevent listeriosis. Persons at extremely high 
risk (pregnant women, immunocompromised persons, 
etc.) must use extra caution. High risk persons should: 
avoid soft cheeses, such as Mexican cheese, feta, Brie, 
Camembert, and blue cheese (cottage cheese is safe), 
thoroughly cook leftovers and ready-to-eat foods (such 
as hot-dogs), and avoid foods from the deli. 


For all people, the risk of listeriosis can be reduced 
by taking these precautions: 


e completely cook all meats and eggs 
e carefully wash raw vegetables before eating 


e keep raw meat away from raw vegetables and prepared 
foods. After cutting raw meat, wash the cutting board 
with detergent before using it for vegetables 


e avoid drinking unpasteurized milk or foods made from 
such milk 


e wash hands thoroughly after handling raw meat 


e follow the instructions on food labels. Observe food 
expiration dates and storage conditions 
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KEY TERMS 


Abscess—An accumulation of pus caused by 
localized infection in tissues or organs. Listeria 
monocytogenes can cause abscesses in many 
organs including the brain, spleen, and liver. 


Immunocompromised—To have a poor immune 
system due to disease or medication. Immuno- 
compromised persons are at risk for developing 
infections because they can’t fight off microorgan- 
isms like healthy persons can. 


Macrophages—White blood cells whose job is to 
destroy invading microorganisms. Listeria mono- 
cytogenes avoids being killed and can multiply 
within the macrophage. 


Meningitis—An inflammation of the tissues that 
surround the brain and spinal cord. It can be 
caused by a bacterial infection. 


Sepsis—The presence of bacteria in the blood 
stream, a normally sterile environment. 
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i Lithotripsy 


Definition 


Lithotripsy is the use of high-energy shock waves to 
fragment and disintegrate kidney stones. The shock 
wave, created by using a high-voltage spark or an elec- 
tromagnetic impulse, is focused on the stone. This shock 
wave shatters the stone and this allows the fragments to 
pass through the urinary system. Since the shock wave is 
generated outside the body, the procedure is termed 
extracorporeal shock wave lithotripsy, or ESWL. 
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A lithotriptor in use by patient in tub. This noninvasive method crushes kidney stones through shock waves. (Photo 
Researchers, Inc. Reproduced by permission.) 


Purpose 


ESWL is used when a kidney stone is too large to 
pass on its own, or when a stone becomes stuck in a ureter 
(a tube which carries urine from the kidney to the bladder) 
and will not pass. Kidney stones are extremely painful and 
can cause serious medical complications if not removed. 


Precautions 


ESWL should not be considered for patients with 
severe skeletal deformities, patients weighing over 300 Ib 
(136 kg), patients with abdominal aortic aneurysms, or 
patients with uncontrollable bleeding disorders. Patients 
who are pregnant should not be treated with ESWL. 
Patients with cardiac pacemakers should be evaluated 
by a cardiologist familiar with ESWL. The cardiologist 
should be present during the ESWL procedure in the 
event the pacemaker needs to be overridden. 


Description 


Lithotripsy uses the technique of focused shock 
waves to fragment a stone in the kidney or the ureter. The 
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patient is placed in a tub of water or in contact with a 
water-filled cushion, and a shock wave is created which 
is focused on the stone. The wave shatters and fragments 
the stone. The resulting debris, called gravel, then passes 
through the remainder of the ureter, through the bladder, 
and through the urethra during urination. There is mini- 
mal chance of damage to skin or internal organs because 
biologic tissues are resilient, not brittle, and because the 
the shock waves are not focused on them. 


Preparation 


Prior to the lithotripsy procedure, a complete physical 
examination is done, followed by tests to determine the 
number, location, and size of the stone or stones. A test 
called an intravenous pyelogram, or IVP, is used to locate 
the stones. An IVP involves injecting a dye into a vein in 
the arm. This dye, which shows up on x ray, travels through 
the bloodstream and is excreted by the kidneys. The dye 
then flows down the ureters and into the bladder. The dye 
surrounds the stones, and x rays are then used to evaluate 
the stones and the anatomy of the urinary system. (Some 
people are allergic to the dye material, so it cannot be used. 
For these people, focused sound waves, called ultrasound, 
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KEY TERMS 


Aneurysm—A dilation of the wall of an artery 
which causes a weak area prone to rupturing. 


Bladder—Organ in which urine is stored prior to 
urination. 


Bleeding disorder—Problems in the clotting mech- 
anism of the blood. 

Cardiologist—A physician who specializes in prob- 
lems of the heart. 


EKG—A tracing of the electrical activity of the 
heart. 


ESWL (Extracorporeal shock wave lithotripsy)— 
The use of focused shock waves, generated outside 
the body, to fragment kidney stones. 


Gravel—tThe debris which is formed from a frag- 
mented kidney stone. 


IVP (Intravenous pyelogram)—The use of a dye, 
injected into the veins, used to locate kidney 


can be used to see where the stones are located.) Blood 
tests are done to determine if any potential bleeding prob- 
lems exist. For women of childbearing age, a pregnancy 
test is done to make sure the patient isn’t pregnant; and 
elderly patients have an EKG done to make sure no poten- 
tial heart problems exist. Some patients may have a stent 
placed prior to the lithotripsy procedure. A stent is a plastic 
tube placed in the ureter which allows the passage of gravel 
and urine after the ESWL procedure is completed. 


Aftercare 


Most patients have a lot of blood in their urine after 
the ESWL procedure. This is normal and should clear 
after several days to a week or so. Lots of fluids should 
be taken to encourage the flushing of any gravel remain- 
ing in the urinary system. The patient should follow up 
with the urologist in about two weeks to make sure that 
everything is going as planned. If a stent has been insert- 
ed, it is normally removed at this time. Patients may 
return to work whenever they feel able. 


Risks 


Abdominal pain is not uncommon after ESWL, but it 
is usually not cause to worry. However, persistent or severe 
abdominal pain may imply unexpected internal injury. Col- 
icky renal pain is very common as gravel is still passing. 
Other problems may include perirenal hematomas (blood 
clots near the kidneys) in 66% of the cases; nerve palsies; 
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stones. Also used to determine the anatomy of the 
urinary system. 


Kidney stone—A hard mass that forms in the uri- 
nary tract and which can cause pain, bleeding, 
obstruction, or infection. Stones are primarily made 
up of calcium. 


Stent—A plastic tube placed in the ureter prior to 
the ESWL procedure which facilitates the passage of 
gravel and urine 


Ultrasound—Sound waves used to determine the 
internal structures of the body 


Ureter—A tube which carries urine from the kidney 
to the bladder. 


Urethra—A tube through which urine passes during 
urination. 

Urologist—A physician who specializes in prob- 
lems of the urinary system. 


pancreatitis (inflammation of the pancreas); and obstruc- 
tion by stone fragments. Occasionally, stones may not be 
completely fragmented during the first ESWL treatment 
and further ESWL procedures may be required. 


Resources 


BOOKS 

Tanagho, Emil, and Jack McAninch, eds. Smith’s General 
Urology. 14th ed. Norwalk, CT: Appleton & Lange Pub- 
lishers, 1995. 


ORGANIZATIONS 

American Urological Association. 1120 North Charles St., Bal- 
timore, MD 21201-5559. (410) 727-1100. <http://www. 
auanet.org/index_hi.cfm>. 


Joseph Knight, PA 


Live cell therapy see Cell therapy 


Liver-spleen scan see Liver nuclear 
medicine scan 


I Liver biopsy 


Definition 


A liver biopsy is a medical procedure performed to 
obtain a small piece of liver tissue for diagnostic testing. 
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Liver biopsies are sometimes called percutaneous liver 
biopsies, because the tissue sample is obtained by going 
through the patient’s skin. 


Purpose 


A liver biopsy is usually done to diagnose a tumor, 
or to evaluate the extent of damage that has occurred to 
the liver because of chronic disease. Biopsies are often 
performed to identify abnormalities in liver tissues after 
imaging studies have failed to yield clear results. 


A liver biopsy may be ordered to evaluate any of the 
following conditions or disorders: 


e jaundice 
e cirrhosis 


e hemochromatosis, which is a condition of excess iron 
in the liver 


e repeated abnormal results from liver function tests 
e unexplained swelling or enlargement of the liver 


* primary cancers of the liver, such as hepatomas, cho- 
langiocarcinomas, and angiosarcomas 


e metastatic cancers of the liver 


Precautions 


Some patients should not have percutaneous liver 
biopsies. They include patients with any of the following 
conditions: 


¢ a platelet count below 60,000 
e a longer-than-normal prothrombin time 


e a liver tumor that contains a large number of blood ves- 
sels 


e a history of unexplained bleeding 
e a watery (hydatid) cyst 


e an infection in either the cavity around the lungs, or the 
diaphragm 


Description 


Percutaneous liver biopsy is done with a special hol- 
low needle, called a Menghini needle, attached to a suc- 
tion syringe. Doctors who specialize in the digestive sys- 
tem or liver will sometimes perform liver biopsies. But in 
most cases, a radiologist (a doctor who specializes in x 
rays and imaging studies) performs the biopsy. The radi- 
ologist will use computed tomography scan (CT scan) or 
ultrasound to guide the choice of the site for the biopsy. 


An hour or so before the biopsy, the patient may be 
given a sedative to help relaxation. He or she is then asked 
to lie on the back with the right elbow to the side and the 
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A false color image of hepatocyte cells of the liver that 
secrete bile. (Custom Medical Stock Photo. Reproduced by per- 
mission.) 


right hand under the head. The patient is instructed to lie as 
still as possible during the procedure. He or she is warned 
to expect a sensation resembling a punch in the right shoul- 
der, but to hold still in spite of the momentary feeling. 


The doctor marks a spot on the skin where the nee- 
dle will be inserted and thoroughly cleanses the right side 
of the upper abdomen with an antiseptic solution. The 
patient is then given an anesthetic at the biopsy site. 


The needle with attached syringe is inserted into the 
patient’s chest wall. The doctor then draws the plunger of 
the syringe back to create a vacuum. At this point the 
patient is asked to take a deep breath, exhale the air and 
hold their breath at the point of complete exhalation. The 
needle is inserted into the liver and withdrawn quickly, 
usually within two seconds or less. The negative pressure 
in the syringe draws or pulls a sample of liver tissue into 
the biopsy needle. As soon as the needle is withdrawn, 
the patient can breathe normally. Pressure is applied at 
the biopsy site to stop any bleeding, and a bandage will 
be placed over it. The entire procedure takes 10 to 15 
minutes. Test results are usually available within a day. 


Preparation 


Aspirin and non-steroidal anti-inflammatory drugs 
(NSAIDs) such as ibuprofen are known to thin the blood 
and interfere with clotting. These medications should be 
avoided for at least a week before the biopsy. Four to 
eight hours before the biopsy, patients should stop eating 
and drinking. 


The patient’s blood will be tested prior to the biopsy 
to make sure that it is clotting normally. Tests will 
include a platelet count and a prothrombin time. Doctors 
will also ensure that the patient is not taking any other 
medications, such as blood thinners like Coumadin, that 
might affect blood clotting. 
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Liver cancer 


Aftercare 


Liver biopsies are outpatient procedures in most 
hospitals. After the biopsy, patients are usually instructed 
to lie on their right side for about two hours. This pro- 
vides pressure to the biopsy site and helps prevent bleed- 
ing. A nurse will check the patient’s vital signs at regular 
intervals. If there are no complications, the patient is sent 
home within about four to eight hours. 


Patients should arrange to have a friend or relative 
take them home after discharge. Bed rest for a day is rec- 
ommended, followed by a week of avoiding heavy work 
or strenuous exercise. The patient can resume eating a 
normal diet. 


Some mild soreness in the area of the biopsy is nor- 
mal after the anesthetic wears off. Irritation of the mus- 
cle that lies over the liver can also cause mild discomfort 
in the shoulder for some patients. Tylenol can be taken 
for minor soreness, but aspirin and NSAIDs are best 
avoided. Patients should call their doctor if they have 
severe pain in the abdomen, chest or shoulder, difficulty 
breathing, or persistent bleeding. These signs may indi- 
cate that there has been leakage of bile into the abdomi- 
nal cavity, or that air has been introduced into the cavity 
around the lungs. 


Risks 


The risks of a liver biopsy are usually very small. 
When complications do occur, over 90% are apparent 
within 24 hours after the biopsy. The most significant 
risk is internal bleeding. Bleeding is most likely to 
occur in elderly patients, in patients with cirrhosis, or 
in patients with a tumor that has many blood vessels. 
Other complications from percutaneous liver biopsies 
include the leakage of bile or the introduction of air 
into the chest cavity (pneumothorax). There is also a 
small chance that an infection may occur, or an internal 
organ such as the lung, gall bladder, or kidney could be 
punctured. 


Normal results 


After the biopsy, the liver sample is sent to the 
pathology laboratory for study under a microscope. A 
normal (negative) result would find no evidence of can- 
cer or other disease in the tissue sample. 


Abnormal results 


Changes in liver tissue that are visible under the 
microscope indicate abnormal results. Possible causes 
for the abnormality include the presence of a tumor, or a 
disease such as hepatitis. 
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KEY TERMS 


Biopsy—A procedure where a piece of tissue is 
removed from a patient for diagnostic testing. 


Menghini needle—A special needle used to 
obtain a sample of liver tissue. 


Percutaneous biopsy—A biopsy in which a needle 
is inserted and a tissue sample removed through 
the skin. 


Prothrombin time—A blood test that determines 
how quickly a person’s blood will clot. 


Vital signs—A person’s essential body functions, 
usually defined as the pulse, body temperature, 
and breathing rate. 


Resources 


BOOKS 

Brown, Kyle E., et al. “Liver Biopsy: Indications, Technique, 
Complications and Interpretation” In Liver Disease. Diag- 
nosis and Management, edited by Bacon, Bruce R., and 
Adrian M. Di Bisceglie. Philadelphia, PA: Churchill Liv- 
ingstone, 2000. 
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i Liver cancer 


Definition 


Liver cancer is a form of cancer with a high mortali- 
ty rate. Liver cancers can be classified into two types. 
They are either primary, when the cancer starts in the 
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liver itself, or metastatic, when the cancer has spread to 
the liver from some other part of the body. 


Description 
Primary liver cancer 


Primary liver cancer is a relatively rare disease in the 
United States, representing about 2% of all malignancies 
and 4% of newly diagnosed cancers. Hepatocellular carci- 
noma is one of the top eight most common cancers in the 
world. It is, however, much more common outside the 
United States, representing 10% to 50% of malignancies in 
Africa and parts of Asia. Rates of HCC in men are at least 
two to three times higher than for women. In high-risk 
areas (East and Southeast Asia, sub-Saharan Africa), men 
are even more likely to have HCC than women. 


TYPES OF PRIMARY LIVER CANCER. In adults, most 
primary liver cancers belong to one of two types: 
hepatomas, or hepatocellular carcinomas (HCC), which 
start in the liver tissue itself; and cholangiomas, or 
cholangiocarcinomas, which are cancers that develop in 
the bile ducts inside the liver. About 80% to 90% of pri- 
mary liver cancers are hepatomas. In the United States, 
about five persons in every 200,000 will develop a 
hepatoma (70% to 75% of cases of primary liver cancers 
are HCC). In Africa and Asia, over 40 persons in 200,000 
will develop this form of cancer (more than 90% of cases 
of primary liver are HCC). Two rare types of primary liver 
cancer are mixed-cell tumors and Kupffer cell sarcomas. 


One type of primary liver cancer, called a hepato- 
blastoma, usually occurs in children younger than four 
years of age and between the ages of 12 and 15. Unlike 
liver cancers in adults, hepatoblastomas have a good 
chance of being treated successfully. Approximately 
70% of children with hepatoblastomas experience com- 
plete cures. If the tumor is detected early, the survival 
rate is over 90%. 


Metastatic liver cancer 


The second major category of liver cancer, metastat- 
ic liver cancer, is about 20 times as common in the Unit- 
ed States as primary liver cancer. Because blood from all 
parts of the body must pass through the liver for filtra- 
tion, cancer cells from other organs and tissues easily 
reach the liver, where they can lodge and grow into sec- 
ondary tumors. Primary cancers in the colon, stomach, 
pancreas, rectum, esophagus, breast, lung, or skin are the 
most likely to metastasize (spread) to the liver. It is not 
unusual for the metastatic cancer in the liver to be the 
first noticeable sign of a cancer that started in another 
organ. After cirrhosis, metastatic liver cancer is the most 
common cause of fatal liver disease. 
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Causes and symptoms 
Risk factors 


The exact cause of primary liver cancer is still 
unknown. In adults, however, certain factors are known 
to place some individuals at higher risk of developing 
liver cancer. These factors include: 


e Male sex. 
e Age over 60 years. 


e Exposure to substances in the environment that tend to 
cause cancer (carcinogens). These include: a substance 
produced by a mold that grows on rice and peanuts 
(aflatoxin); thorium dioxide, which was once used as a 
contrast dye for x rays of the liver; vinyl chloride, used 
in manufacturing plastics; and cigarette smoking. 


e Use of oral estrogens for birth control. 


e Hereditary hemochromatosis. This is a disorder charac- 
terized by abnormally high levels of iron storage in the 
body. It often develops into cirrhosis. 


e Cirrhosis. Hepatomas appear to be a frequent complica- 
tion of cirrhosis of the liver. Between 30% and 70% of 
hepatoma patients also have cirrhosis. It is estimated that 
a patient with cirrhosis has 40 times the chance of devel- 
oping a hepatoma than a person with a healthy liver. 


e Exposure to hepatitis viruses: Hepatitis B (HBV), 
Hepatitis C (HCV), Hepatitis D (HDV), or Hepatitis G 
(HGV). It is estimated that 80% of worldwide HCC is 
associated with chronic HBV infection. In Africa and 
most of Asia, exposure to hepatitis B is an important fac- 
tor; in Japan and some Western countries, exposure to 
hepatitis C is connected with a higher risk of developing 
liver cancer. In the United States, nearly 25% of patients 
with liver cancer show evidence of HBV infection. 
Hepatitis is commonly found among intravenous drug 
abusers. The 70% increase in HCC incidence in the Unit- 
ed States is thought to be due to increasing rates of HBV 
and HCV infections due to increased sexual promiscuity 
and illicit drug needle sharing. The association between 
HDV and HGV and HCC is unclear at this time. 


Symptoms of liver cancer 


The early symptoms of primary, as well as metastat- 
ic, liver cancer are often vague and not unique to liver 
disorders. The long period between the beginning of the 
tumor’s growth and the first signs of illness is the major 
reason why the disease has such a high mortality rate. At 
the time of diagnosis, patients are often fatigued, with 
fever, abdominal pain, and loss of appetite. They may 
look emaciated and generally ill. As the tumor enlarges, 
it stretches the membrane surrounding the liver (the cap- 
sule), causing pain in the upper abdomen on the right 
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side. The pain may extend into the back and shoulder. 
Some patients develop a collection of fluid, known as 
ascites, in the abdominal cavity. Others may show signs 
of bleeding into the digestive tract. In addition, the tumor 
may block the ducts of the liver or the gall bladder, lead- 
ing to jaundice. In patients with jaundice, the whites of 
the eyes and the skin may turn yellow, and the urine 
becomes dark-colored. 


Diagnosis 
Physical examination 


If the doctor suspects a diagnosis of liver cancer, he 
or she will check the patient’s history for risk factors and 
pay close attention to the condition of the patient’s 
abdomen during the physical examination. Masses or 
lumps in the liver and ascites can often be felt while the 
patient is lying flat on the examination table. The liver is 
usually swollen and hard in patients with liver cancer; it 
may be sore when the doctor presses on it. In some cases, 
the patient’s spleen is also enlarged. The doctor may be 
able to hear an abnormal sound (bruit) or rubbing noise 
(friction rub) if he or she uses a stethoscope to listen to 
the blood vessels that lie near the liver. The noises are 
caused by the pressure of the tumor on the blood vessels. 


Laboratory tests 


Blood tests may be used to test liver function or to 
evaluate risk factors in the patient’s history. Between 
50% and 75% of primary liver cancer patients have 
abnormally high blood serum levels of a particular pro- 
tein (alpha-fetoprotein or AFP). The AFP test, however, 
cannot be used by itself to confirm a diagnosis of liver 
cancer, because cirrhosis or chronic hepatitis can also 
produce high alpha-—fetoprotein levels. Tests for alkaline 
phosphatase, bilirubin, lactic dehydrogenase, and other 
chemicals indicate that the liver is not functioning nor- 
mally. About 75% of patients with liver cancer show evi- 
dence of hepatitis infection. Again, however, abnormal 
liver function test results are not specific for liver cancer. 


Imaging studies 


Imaging studies are useful in locating specific areas 
of abnormal tissue in the liver. Liver tumors as small as an 
inch across can now be detected by ultrasound or comput- 
ed tomography scan (CT scan). Imaging studies, however, 
cannot tell the difference between a hepatoma and other 
abnormal masses or lumps of tissue (nodules) in the liver. 
A sample of liver tissue for biopsy is needed to make the 
definitive diagnosis of a primary liver cancer. CT or ultra- 
sound can be used to guide the doctor in selecting the best 
location for obtaining the biopsy sample. 
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Chest x rays may be used to see whether the liver 
tumor is primary or has metastasized from a primary 
tumor in the lungs. 


Liver biopsy 


Liver biopsy is considered to provide the definite 
diagnosis of liver cancer. A sample of the liver or tissue 
fluid is removed with a fine needle and is checked under 
a microscope for the presence of cancer cells. In about 
70% of cases, the biopsy is positive for cancer. In most 
cases, there is little risk to the patient from the biopsy 
procedure. In about 0.4% of cases, however, the patient 
develops a fatal hemorrhage from the biopsy because 
some tumors are supplied with a large number of blood 
vessels and bleed very easily. 


Laparoscopy 


The doctor may also perform a laparoscopy to help 
in the diagnosis of liver cancer. First, the doctor makes a 
small cut in the patient’s abdomen and inserts a small, 
lighted tube called a laparoscope to view the area. A 
small piece of liver tissue is removed and examined 
under a microscope for the presence of cancer cells. 


Clinical staging 


Currently, the pathogenesis of HCC is not well 
understood. It is not clear how the different risk factors 
for HCC affect each other. In addition, the environmental 
factors vary from region to region. 


Treatment 


Treatment of liver cancer is based on several factors, 
including the type of cancer (primary or metastatic); 
stage (early or advanced); the location of other primary 
cancers or metastases in the patient’s body; the patient’s 
age; and other coexisting diseases, including cirrhosis. 
For many patients, treatment of liver cancer is primarily 
intended to relieve the pain caused by the cancer but can- 
not cure it. 


Surgery 


Few liver cancers in adults can be cured by surgery 
because they are usually too advanced by the time they 
are discovered. If the cancer is contained within one lobe 
of the liver, and if the patient does not have either cirrho- 
sis, jaundice, or ascites, surgery is the best treatment 
option. Patients who can have their entire tumor removed 
have the best chance for survival. Unfortunately, only 
about 5% of patients with metastatic cancer (from prima- 
ry tumors in the colon or rectum) fall into this group. If 
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the entire visible tumor can be removed, about 25% of 
patients will be cured. The operation that is performed is 
called a partial hepatectomy, or partial removal of the 
liver. The surgeon will remove either an entire lobe of the 
liver (a lobectomy) or cut out the area around the tumor 
(a wedge resection). 


Chemotherapy 


Some patients with metastatic cancer of the liver can 
have their lives prolonged for a few months by 
chemotherapy, although cure is not possible. If the tumor 
cannot be removed by surgery, a tube (catheter) can be 
placed in the main artery of the liver and an implantable 
infusion pump can be installed. The pump allows much 
higher concentrations of the cancer drug to be carried to 
the tumor than is possible with chemotherapy carried 
through the bloodstream. The drug that is used for infu- 
sion pump therapy is usually floxuridine (FUDR), given 
for 14-day periods alternating with 14-day rests. Sys- 
temic chemotherapy can also be used to treat liver can- 
cer. The medications usually used are 5-fluorouracil 
(Adrucil, Efudex) or methotrexate (MTX, Mexate). Sys- 
temic chemotherapy does not, however, significantly 
lengthen the patient’s survival time. 


Radiation therapy 


Radiation therapy is the use of high-energy rays or 
x-rays to kill cancer cells or to shrink tumors. Its use in 
liver cancer, however, is only to give short-term relief 
from some of the symptoms. Liver cancers are not sensi- 
tive to radiation, and radiation therapy will not prolong 
the patient’s life. 


Liver transplantation 


Removal of the entire liver (total hepatectomy) and 
liver transplantation can be used to treat liver cancer. 
However, there is a high risk of tumor recurrence and 
metastases after transplantation. 


Other therapies 


Other therapeutic approaches include: 


e hepatic artery embolization with chemotherapy (che- 
moembolization) 


e alcohol ablation via ultrasound-guided percutaneous 
injection 
e ultrasound-guided cryoablation 


e immunotherapy with monoclonal antibodies tagged 
with cytotoxic agents 


e gene therapy with retroviral vectors containing genes 
expressing cytotoxic agents 
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KEY TERMS 


Aflatoxin—A substance produced by molds that 
grow on rice and peanuts. Exposure to aflatoxin is 
thought to explain the high rates of primary liver 
cancer in Africa and parts of Asia. 


Alpha-fetoprotein—A protein in blood serum that 
is found in abnormally high concentrations in 
most patients with primary liver cancer. 


Cirrhosis—A chronic degenerative disease of the 
liver, in which normal cells are replaced by fibrous 
tissue. Cirrhosis is a major risk factor for the later 
development of liver cancer. 


Hepatitis—A viral disease characterized by inflam- 
mation of the liver cells (hepatocytes). People 
infected with hepatitis B or hepatitis C virus are at 
an increased risk for developing liver cancer. 


Metastatic cancer—A cancer that has spread to an 
organ or tissue from a primary cancer located 
elsewhere in the body. 


Alternative treatment 


Many patients find that alternative and complemen- 
tary therapies help to reduce the stress associated with 
illness, improve immune function, and boost spirits. 
While there is no clinical evidence that these therapies 
specifically combat disease, activities such as biofeed- 
back, relaxation, therapeutic touch, massage therapy and 
guided imagery have no side effects and have been 
reported to enhance well-being. 


Several other healing therapies are sometimes used 
as supplemental or replacement cancer treatments, such 
as antineoplastons, cancell, cartilage (bovine and shark), 
laetrile, and mistletoe. Many of these therapies have not 
been the subject of safety and efficacy trials by the 
National Cancer Institute (NCI). The NCI has conducted 
trials on cancell, laetrile, and other alternative therapies 
and found no anticancer activity. These treatments have 
varying effectiveness and safety considerations. Patients 
using any alternative remedy should first consult their 
doctor in order to prevent harmful side effects or interac- 
tions with traditional cancer treatment. 


Prognosis 


Liver cancer has a very poor prognosis because it is 
often not diagnosed until it has metastasized. Fewer than 
10% of patients survive three years after the initial diag- 
nosis; the overall five-year survival rate for patients with 
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Liver encephalopathy 


hepatomas is around 4%. Most patients with primary 
liver cancer die within several months of diagnosis. 
Patients with liver cancers that metastasized from can- 
cers in the colon live slightly longer than those whose 
cancers spread from cancers in the stomach or pancreas. 


Prevention 


There are no useful strategies at present for prevent- 
ing metastatic cancers of the liver. Primary liver cancers, 
however, are 75% to 80% preventable. Current strategies 
focus on widespread vaccination for hepatitis B, early 
treatment of hereditary hemochromatosis, and screening 
of high-risk patients with alpha—fetoprotein testing and 
ultrasound examinations. 


Lifestyle factors that can be modified in order to pre- 
vent liver cancer include avoidance of exposure to toxic 
chemicals and foods harboring molds that produce afla- 
toxin. Most important, however, is avoidance of alcohol 
and drug abuse. Alcohol abuse is responsible for 60% to 
75% of cases of cirrhosis, which is a major risk factor for 
eventual development of primary liver cancer. Hepatitis 
is a widespread disease among persons who abuse intra- 
venous drugs. 
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I Liver encephalopathy 


Definition 


Liver encephalopathy is a potentially life-threaten- 
ing disease in which toxic substances accumulate in the 
blood. Also known as hepatic encephalopathy or hepatic 
coma, this condition can cause confusion, disorienta- 
tion, abnormal neurological signs, loss of conscious- 
ness, and death. 


Description 


A normally functioning liver metabolizes and detox- 
ifies substances formed in the body during the digestive 
process. Impaired liver function allows substances like 
ammonia (formed when the body digests protein), some 
fatty acids, phenol, and mercaptans to escape into the 
bloodstream. From there, they may penetrate the blood- 
brain barrier, affect the central nervous system (CNS), 
and lead to hepatic coma. 
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Hepatic coma is most common in patients with 
chronic liver disease. It occurs in 50-70% of all those 
with cirrhosis. 


Causes and symptoms 


The cause of hepatic coma is unknown, but the con- 
dition is frequently associated with the following condi- 
tions: 


e acute or chronic liver disease 
* gastrointestinal bleeding 


*azotemia, the accumulation of nitrogen-containing 
compounds (such as urea) in the blood 


e inherited disorders that disrupt the process by which 
nitrogen is decomposed and excreted 


e the use of shunts (devices implanted in the body to redi- 
rect the flow of fluid from one vessel to another) 


e electrolyte imbalances, including low levels of potassi- 
um (hypokalemia) and abnormally alkaline blood pH 
(alkalosis). These imbalances may result from the 
overuse of sedatives, analgesics, or diuretics; reduced 
levels of oxygen (hypoxia), or withdrawal of excessive 
amounts of body fluid (hypovolemia) 


* constipation, which may increase the body’s nitrogen 
load 


e surgery 
e infection 
e acute liver disease 


Binge drinking and acute infection are common 
causes of hepatic coma in patients with long-standing 
liver disease. 


Symptoms of hepatic encephalopathy range from 
almost unnoticeable changes in personality, energy lev- 
els, and thinking patterns to deep coma. 


Inability to reproduce a star or other simple design 
(apraxia) and deterioration of handwriting are common 
symptoms of early encephalopathy. Decreased brain 
function can also cause inappropriate behavior, lack of 
interest in personal grooming, mood swings, and unchar- 
acteristically poor judgment. 


The patient may be less alert than usual and develop 
new sleep patterns. Movement and speech may be slow 
and labored. 


As the disease progresses, patients become con- 
fused, drowsy, and disoriented. The breath and urine 
acquires a sweet, musky odor. The hands shake, the out- 
stretched arms flap (asterixis or “liver flap”), and the 
patient may lapse into unconsciousness. As coma deep- 
ens, reflexes may be heightened (hyperreflexia). The toes 
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sometimes splay when the sole of the foot is stroked 
(Babinski reflex). 


Agitation occasionally occurs in children and in 
adults who suddenly develop severe symptoms. Seizures 
are uncommon. 


Diagnosis 


The absence of sensitive, reliable tests for enceph- 
alopathy make the physician’s personal observations and 
professional judgment the most valuable diagnostic tools. 


Confusion, disorientation, and other indications of 
impaired brain function strongly suggest encephalopathy 
in patients known to have liver disease. CAT scans and 
examination of spinal fluid don’t provide diagnostic 
clues. Elevated arterial ammonia levels are almost always 
present in hepatic coma, but levels are not necessarily cor- 
related with the severity or extent of the disease. 


Magnetic resonance imaging (MRI) can show 
severe brain swelling that often occurs prior to coma, and 
electroencephalography (EEG) detects abnormal brain 
waves even in patients with early, mild symptoms. Blood 
and urine analyses can provide important information 
about the cause of encephalopathy in patients suspected 
of taking large quantities of sedatives or other drugs. 


Treatment 


This condition may disappear if the cause of symp- 
toms is eliminated. In other cases, treatment is designed 
to improve liver function as much as possible; remove or 
relieve factors that worsen symptoms; and decrease the 
body’s production of poisonous substances. 


All non-essential medications are discontinued. Soft 
restraints are recommended in place of sedatives for 
patients who become agitated. 


Enemas or laxatives are used to stimulate expulsion 
of toxic intestinal products. All or most protein is elimi- 
nated from the diet, and supplemental feeding may be 
necessary to replenish lost calories. Regular doses of 
neomycin (Neobiotic), taken orally or administered to 
comatose patients in liquid form through a tube, may be 
used to decrease production of protein-digesting bacteria 
in the bowel. 


Lactulose, a synthetic sugar, changes the character- 
istics of intestinal bacteria, decreases the amount of 
ammonia accumulated in the body, and has laxative 
properties. The patient is given hourly doses of lactulose 
syrup until diarrhea occurs, then dosage is adjusted to 
maintain regular bowel function. Lactulose and dietary- 
protein restrictions may be used to control chronic 
encephalopathy. 
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Liver function tests 


KEY TERMS 


Cirrhosis—A serious disease of the liver caused by 
chronic damage to its cells and the eventual for- 
mation of scar tissue (fibrosis). 


Coma—A condition of deep unconsciousness 
from which the person cannot be aroused 


Electrolytes—Substances that conduct electricity 
when they are in solution. In the body, electrolytes 
in the blood and tissues enable nerve impulses to 
flow normally. 


Encephalopathy—A dysfunction of the brain. 
Hepatic encephalopathy is brain dysfunction that 
occurs because the liver isn’t removing harmful 
substances from the blood. 


Prognosis 


Encephalopathy may be reversible if the responsible 
factor is identified and removed or treated. Patients whose 
condition is the result of chronic liver disease may recov- 
er completely after the underlying cause is corrected. 


Despite intensive treatment, encephalopathy caused 
by acute liver inflammation (fulminant hepatitis) is fatal 
for as many as 80% of patients. Those with chronic liver 
failure often die in hepatic coma. 
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| Liver function tests 


Definition 


Liver function tests, or LFTs, include tests for biliru- 
bin, a breakdown product of hemoglobin, and ammonia, 
a protein byproduct that is normally converted into urea 
by the liver before being excreted by the kidneys. LFTs 
also commonly include tests to measure levels of several 
enzymes, which are special proteins that help the body 
break down and use (metabolize) other substances. 
Enzymes that are often measured in LFTs include 
gamma-glutamyl transferase (GGT); alanine aminotrans- 
ferase (ALT or SGPT); aspartate aminotransferase (AST 
or SGOT); and alkaline phosphatase (ALP). LFTs also 
may include prothrombin time (PT), a measure of how 
long it takes for the blood to clot. 


Purpose 


Liver function tests are used to aid in the differential 
diagnosis of liver disease and injury, and to help monitor 
response to treatment. 


Precautions 


Bilirubin: Drugs that may cause increased blood lev- 
els of total bilirubin include anabolic steroids, antibiotics, 
antimalarials, ascorbic acid, Diabinese, codeine, diuretics, 
epinephrine, oral contraceptives, and vitamin A. 


Ammonia: Muscular exertion can increase ammonia 
levels, while cigarette smoking produces significant 
increases within one hour of inhalation. Drugs that may 
cause increased levels include alcohol, barbiturates, 
narcotics, and diuretics. Drugs that may decrease levels 
include broad-spectrum antibiotics, levodopa, lactobacil- 
lus, and potassium salts. 


ALT: Drugs that may increase ALT levels include 
acetaminophen, ampicillin, codeine, dicumarol, 
indomethacin, methotrexate, oral contraceptives, tetra- 
cyclines, and verapamil. Previous intramuscular injec- 
tions may cause elevated levels. 


GGT: Drugs that may cause increased GGT levels 
include alcohol, phenytoin, and phenobarbital. Drugs that 
may cause decreased levels include oral contraceptives. 


Description 


The liver is one of the most important organs in the 
body. As the body’s “chemical factory,” it regulates the 
levels of most of the main blood chemicals and acts with 
the kidneys to clear the blood of drugs and toxic sub- 
stances. The liver metabolizes these products, alters their 


GALE ENCYCLOPEDIA OF MEDICINE 2 


chemical structure, makes them water soluble, and 
excretes them in bile. 


Liver function tests are used to determine if the liver 
has been damaged or its function impaired. Elevations of 
certain liver tests in relation to others aids in that deter- 
mination. For example, aminotransferases (which 
include ALT and AST) are notably elevated in liver dam- 
age caused by liver cell disease (hepatocellular disease). 
However, in intrahepatic obstructive disease—which 
may be caused by some drugs or biliary cirrhosis—the 
alkaline phosphatases are most abnormal. 


Alanine aminotransferase 


Alanine aminotransferase (ALT), formerly called 
serum glutamate pyruvate transaminase, or SGPT, is an 
enzyme necessary for energy production. It is present in 
a number of tissues, including the liver, heart, and skele- 
tal muscles, but is found in the highest concentration in 
the liver. Because of this, it is used in conjunction with 
other liver enzymes to detect liver disease, especially 
hepatitis or cirrhosis without jaundice. Additionally, in 
conjunction with the aspartate aminotransferase test 
(AST), it helps to distinguish between heart damage and 
liver tissue damage. 


Aspartate aminotransferase 


Aspartate aminotransferase (AST), formerly called 
serum glutamic-oxaloacetic transaminase, or SGOT, is 
another enzyme necessary for energy production. It, too, 
may be elevated in liver and heart disease. In liver dis- 
ease, the AST increase is usually less than the ALT 
increase. However, in liver disease caused by alcohol 
use, the AST increase may be two or three times greater 
than the ALT increase. 


Alkaline phosphatase 


Alkaline phosphatase (ALP) levels usually include 
two similar enzymes (isoenzymes) that mainly come 
from the liver and bone and from the placenta in pregnant 
women. In some cases, doctors may order a test to differ- 
entiate between the alkaline phosphatase that originates 
in the liver and the alkaline phosphatase originating in 
bone. If a person has elevated ALP, does not have bone 
disease and is not pregnant, he or she may have a prob- 
lem with the biliary tract, the system that makes and 
stores bile. (Bile is made in the liver, then passes through 
ducts to the gall bladder, where it is stored.) 


Gamma-glutamyl transferase 


Gamma-glutamyl transferase (GGT), sometimes 
called gamma-glutamyl transpeptidase (GGPT), is an 
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enzyme that is compared with ALP levels to distinguish 
between skeletal disease and liver disease. Because GGT 
is not increased in bone disorders, as is ALP, a normal 
GGT with an elevated ALP would indicate bone disease. 
Conversely, because the GGT is more specifically related 
to the liver, an elevated GGT with an elevated ALP 
would strengthen the diagnosis of liver or bile-duct dis- 
ease. The GGT has also been used as an indicator of 
heavy and chronic alcohol use, but its value in these situ- 
ations has been questioned recently. It is also commonly 
elevated in patients with infectious mononucleosis. 


Bilirubin 

Bilirubin, a breakdown product of hemoglobin, is the 
predominant pigment in a substance produced by the liver 
called bile. Excess bilirubin causes yellowing of body tis- 
sues (jaundice). There are two tests for bilirubin: direct- 
reacting (conjugated) and indirect-reacting (unconjugated). 
Differentiating between the two is important diagnostically, 
as elevated levels of indirect bilirubin are usually caused by 
liver cell dysfunction (e.g. hepatitis), while elevations of 
direct bilirubin typically result from obstruction either 
within the liver (intrahepatic) or a source outside the liver 
(e.g. gallstones or a tumor blocking the bile ducts). Biliru- 
bin measurements are especially valuable in newborns, as 
extremely elevated levels of unconjugated bilirubin can 
accumulate in the brain, causing irreparable damage. 


Ammonia 


Analysis of blood ammonia aids in the diagnosis of 
severe liver diseases and helps to monitor the course of 
these diseases. Together with the AST and the ALT, 
ammonia levels are used to confirm a diagnosis of 
Reye’s syndrome (a rare disorder usually seen in chil- 
dren and associated with aspirin intake), which is char- 
acterized by brain and liver damage following an upper 
respiratory tract infection, chickenpox, or influenza. 
Ammonia levels are also helpful in the diagnosis and 
treatment of hepatic encephalopathy, a serious brain con- 
dition caused by the accumulated toxins that result from 
liver disease and liver failure. 


Preparation 


Preparation requirements for all these tests vary 
from laboratory to laboratory, so it is generally consid- 
ered best that the patient be in a fasting state (nothing to 
eat or drink) after midnight the day before the test(s). 


Aftercare 


Because many patients with liver disease have pro- 
longed clotting times, it is important to monitor the punc- 
ture site for bleeding after blood is drawn (venipuncture). 
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Liver function tests 


KEY TERMS 


Cirrhosis—A serious disease of the liver caused by 
chronic damage to its cells and the eventual forma- 
tion of scar tissue (fibrosis). The most common symp- 
toms are mild jaundice, fluid collection in the tissues, 
mental confusion, and vomiting of blood. If left 
untreated, cirrhosis lead to liver failure and death. 


Hemolytic disease of the newborn—Also known as 
erythroblastosis neonatorum, this is a condition in 
which a newborn’s red blood cells are destroyed by 
antibodies that have crossed the placenta from the 
mother’s blood. (Hemolytic disease begins in the 
fetus, in whom the disease is called erythroblastosis 
fetalis). Severe anemia caused by hemolytic disease 
is treated in the same way as other anemias, but 
when jaundice appears due to increased bilirubin, 
the jaundice is treated by exposing the infant to 
bright lights. In severe cases, exchange transfusion 
is required or brain damage may result. 


Hepatitis—An inflammation of the liver, with 
accompanying liver cell damage or cell death, 
caused most frequently by viral infection, but also 
by certain drugs, chemicals, or poisons. May be 
either acute (of limited duration) or chronic (contin- 


Risks 


Risks for this test are minimal, but may include 
slight bleeding from the blood-drawing site, fainting or 
feeling lightheaded after venipuncture, or hematoma 
(blood accumulating under the puncture site). 


Normal results 


Reference ranges vary from laboratory to laboratory 
and also depend upon the method used. However, normal 
values can generally be found within the following 
ranges, unless specified differently. 


e ALT: 5-35 IU/L (values for the elderly may be slightly 
higher, and values also may be higher in men and in 
African-Americans) 


e AST: 0-35 IU/L 
e ALP: 30-120 IU/L 


e GGT: Normal values for this test vary widely, depend- 
ing on the laboratory performing the test, and the age 
and sex of the patient. For example, females less than 
45 years old have lower values than both males and 
females over 45 years of age. Values in the newborn can 
be as much as five times higher than in adults. 
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uing). Symptoms include jaundice, nausea, vomit- 
ing, loss of appetite, tenderness in the right upper 
abdomen, aching muscles, and joint pain. In severe 
cases, liver failure may result. 


Hepatic encephalopathy—Also called liver enceph- 
alopathy or hepatic coma, this is a disorder in which 
brain function deteriorates because toxic sub- 
stances, which would normally be removed by the 
liver, accumulate in the bloodstream due to liver 
damage or disease. Early symptoms include subtle 
changes in logical thinking, personality and behav- 
ior. As the disorder progresses, signs of drowsiness 
and confusion increase until eventually the patient 
loses consciousness and lapses into coma. 


Reye’s syndrome—A rare disorder characterized by 
brain and liver damage following an upper respira- 
tory tract infection, chickenpox, or influenza, 
almost entirely confined to children under age 15, 
and often related to aspirin ingestion for a viral 
infection. Symptoms include uncontrollable vomit- 
ing, often with lethargy, memory loss, disorienta- 
tion, or delirium. Swelling of the brain may cause 
seizures, Coma, and in severe cases, death. 


e Bilirubin: (Adult, elderly, and child) Total bilirubin: 
0.1-1.0 mg/dL; indirect bilirubin: 0.2-0.8 mg/dL; direct 
bilirubin: 0.1-0.3 mg/dL. (Newborn) Total bilirubin: 1- 
12 mg/dL. Note: critical values for adult: greater than 
1.2 mg/dL. Critical values for newborn (requiring 
immediate treatment): greater than 15 mg/dL. 


e Ammonia: Normal values for this test vary widely, 
depending upon the laboratory performing the test, the age 
of the patient, and the type of specimen. For example, val- 
ues are somewhat higher in arterial than in venous blood. 


e PT: 9-12 seconds. 


Abnormal results 


ALT: Values are significantly increased in cases of 
hepatitis, and moderately increased in cirrhosis, liver 
tumor, obstructive jaundice, and severe burns. Values are 
mildly increased in pancreatitis, heart attack, infec- 
tious mononucleosis, and shock. Most useful when com- 
pared with ALP levels. 


e AST: High levels may indicate liver cell damage, 
hepatitis, heart attack, heart failure, or gall stones. 


e ALP: Elevated levels occur in diseases that impair bile 
formation (cholestasis). ALP may also be elevated in 
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many other liver disorders, as well as some lung cancers 
(bronchogenic carcinoma) and Hodgkin’s lymphoma. 
However, elevated ALP levels may also occur in other- 
wise healthy people, especially among older people. 


GGT: Increased levels are diagnostic of hepatitis, 
cirrhosis, liver tumor or metastasis, as well as injury 
from drugs toxic to the liver. Although the causes are 
unclear, GGT levels may increase with alcohol ingestion, 
heart attack, pancreatitis, infectious mononucleosis, and 
Reye’s syndrome. 


Bilirubin: Increased indirect or total bilirubin levels 
can indicate various serious anemias, including hemolyt- 
ic disease of the newborn and transfusion reaction. 
Increased direct bilirubin levels can be diagnostic of bile 
duct obstruction, gallstones, cirrhosis, or hepatitis. It is 
important to note that if total bilirubin levels in the new- 
born reach or exceed critical levels, exchange transfusion 
is necessary to avoid kernicterus, a condition that causes 
brain damage. 


Ammonia: Increased levels are seen in primary liver 
cell disease, Reye’s syndrome, severe heart failure, 
hemolytic disease of the newborn, and hepatic enceph- 
alopathy. 

PT: Elevated in acute liver injury, vitamin K defi- 
ciencies, and disorders with impair the absorption of vit- 
amin K, including cholestasis. 
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i Liver nuclear medicine scan 


Definition 


A liver scan is a diagnostic procedure to evaluate the 
liver for suspected disease. A radioactive substance that 
concentrates in the liver is injected intravenously and the 
image of its distribution in the body is analyzed to diag- 
nose certain abnormalities. 


Purpose 


In the past, liver scans were used to evaluate the liver 
in a wide variety of situations. It was considered a useful 
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study to detect abnormalities, but was often not able to 
establish a specific diagnosis. In the 1990s, radionuclide 
imaging of the liver (use of a radioactive form of cobalt or 
iodine) evolved into a more specialized study, used to 
identify individual diseases or conditions. This is accom- 
plished by using different radioisotopes precisely 
designed to further evaluate a particular case. Isotopes are 
different forms of the same substance, such as radioactive 
iodine, that are injected into the body. This allows the 
physician to trace the process of the substance throughout 
the part of the body that is being tested for disease. 


A liver scan is usually ordered after blood studies 
and other imaging procedures have shown a liver abnor- 
mality. It is most often used to further evaluate masses or 
tumors. These may be benign growths in the liver, or 
cancer which has developed in the liver or has spread (or 
metastasized) from another organ. 


A liver scan may also be helpful in diagnosing spe- 
cific disorders, by detecting features which are character- 
istic of a disorder, such as cirrhosis of the liver. This 
study may also be part of the battery of tests used to eval- 
uate potential candidates for liver transplant. 


Precautions 


Women who are pregnant or breast feeding should 
not have this test. 


Description 


This test can be performed in an outpatient setting or 
a hospital x-ray department. The patient usually lies down 
while a radioactive substance (radioactive isotope) which 
accumulates in the liver is injected through a vein in the 
arm. Scanning times may vary, depending on the specific 
radioisotope used. It most often begins within minutes 
after injection. The radionuclide scanner, sometimes 
called a gamma camera or scintillation camera, is posi- 
tioned above the upper abdomen and may lightly touch the 
patient. It is important for the patient to lie quietly. Posi- 
tion changes and brief periods of breath holding may be 
required. The test usually takes approximately one hour. 


A specialized liver scan used to assess blood flow is 
frequently used. It may be referred to as a radionuclide 
blood pool or volume study, a labeled red cell scintigram, 
or some combination of these terms. Other studies may 
be named for the radioisotope used. This test may also be 
called a liver-spleen scan. 


Preparation 
No physical preparation is required. A liver scan 


should be performed before doing any study that uses 
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Liver transplantation 


KEY TERMS 


Radioisotope—A radioactive, or radiation-emit- 
ting form of an element. 


Radionuclide—A substance which emits radiation 
that can be detected by a scanner as the substance 
disintegrates. 


iodinated or barium-containing contrast agents, to pre- 
vent inaccurate results. 


The patients should understand that there is no dan- 
ger of radioactive exposure to themselves or others. Only 
small amounts of radionuclide are used. The total 
amount of radiation absorbed is often less than the dose 
received from ordinary x rays. The scanner does not emit 
any radiation, but detects and records it from the patient. 


Aftercare 


No special precautions are needed. 


Normal results 


A normal scan will show a liver of normal size, 
shape, and position. 


Abnormal results 


An abnormal liver scan may result from a mass. 
Depending on the radioisotope and technique used, the 
scan may identify particular types of tumors or certain 
cancers. Too much radioisotope in the spleen and bones, 
compared to the liver, can indicate potential hyperten- 
sion or cirrhosis. Liver diseases such as cirrhosis or 
hepatitis may also cause an abnormal scan, but are 
rarely diagnosed from the information revealed by this 
study alone. 


Resources 
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i Liver transplantation 


Definition 


Liver transplantation is a surgery that removes a dis- 
eased liver and replace it with a healthy donor liver. 


Purpose 


The liver is the body’s principle chemical factory. It 
receives all nutrients, drugs, and toxins absorbed from 
the intestines and performs the final stages of digestion, 
converting food into energy and replacement parts for the 
body. The liver also filters the blood of all waste prod- 
ucts, removes and detoxifies poisons and excretes many 
of these into the bile. It processes other chemicals for 
excretion by the kidneys. The liver is also an energy stor- 
age organ, changing food energy to a chemical called 
glycogen that can be rapidly converted to fuel. 


As the liver fails, all of its functions diminish. 
Nutrition suffers, toxins build up, and waste products 
accumulate. Scar tissue builds up on the liver if disease is 
of long duration. As the liver scars, blood flow is pro- 
gressively restricted in the portal vein, which carries 
blood from the stomach and abdominal organs to the 
liver. The resulting high blood pressure (hypertension) 
causes swelling of and bleeding from the blood vessels 
of the esophagus. Severe jaundice, fluid accumulation in 
the abdomen (ascites), and deterioration of mental func- 
tion, due to the build-up of toxins in the blood (liver 
encephalopathy), eventually occur, leading to death. 


Among the many causes of liver failure that bring 
patients to transplant surgery are: 


e progressive hepatitis (mostly due to virus infection) 
accounts for more than a third 


e alcohol damage brings in about 20% 


* scarring or abnormality of the biliary system accounts 
for roughly another 20% 


ethe remainder comes from selected cancers, other 
uncommon diseases, and a situation called fulminant 
liver failure 


Fulminant liver failure most commonly happens 
during acute viral hepatitis, but it is also the result of 
mushroom poisoning by Amanita phalloides and toxic 
reactions to some medicines, like an overdose of aceta- 
minophen. This is a special category of candidates for 
liver transplant because of the speed of their disease and 
the immediate need of treatment. 


The first human liver transplant was performed in 
1963, and since then, thousands of liver transplants are 
done every year. Since the introduction of of 
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cyclosporine (a drug that suppresses the immune 
response that rejects the donor organ), success rates for 
liver transplantation have reached 85%. 


Precautions 


Patients with advanced heart and lung disease, who 
are HIV positive, and who abuse drugs and alcohol are 
poor candidates for liver tranplantation. Their ability to 
survive the surgery and the difficult recovery period, as 
well as their longterm prognosis, is hindered by their 
conditions. 


Description 


There are three types of liver transplantation meth- 
ods. They include: 


e Orthotopic transplantation is the replacement of a 
whole diseased liver with a healthy donor liver. 


e Heterotopic transplantation is the addition of a donor 
liver at another site, while the diseased liver is left intact. 


e Reduced-size liver transplantation is the replacement of 
a whole diseased liver with a portion of a healthy donor 
liver. Reduced-size liver transplants are most often per- 
formed on children. 


When an orthotopic transplantation is performed, a 
segment of the inferior vena cava attached to the liver is 
taken from the donor as well. The same parts are 
removed from the recipient and replaced by connecting 
the inferior vena cava, the hepatic artery, the portal vein 
and the bile ducts. 


When there is a possibility that the afflicted liver 
may recover, a heterotopic tranplantation is performed. 
The donor liver is placed in a different site, but it still has 
to have the same connections. It is usually attached very 
near the original liver, and if the original liver recovers, 
the donor shrivels away. If the original liver does not 
recover, it will shrivel, leaving the donor in place. 


Reduced-size liver transplantation tranplants part of 
a donor liver into a patient. It is possible to divide the 
liver into eight pieces, each supplied by a different set of 
blood vessels. Two of these pieces have been enough to 
save a patient in liver failure, especially if the patient is a 
child. It is therefore possible to transplant one liver into 
at least two patients and to transplant part of a liver from 
a living donor and have both donor and recipient survive. 
Liver tissue grows to accommodate its job so long as 
there is initially enough of the organ to use. Patients have 
survived with only 15-20% of their original liver, provid- 
ed that 15-20% was healthy. 


Availability of organs for transplant is a current crisis 
in the transplantation business. In October 1997, a nation- 
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The diseased liver of a patient ready for transplantation. 
(Custom Medical Stock Photo. Reproduced by permission.) 


al distribution system was established that gives priority 
to the sickest patients closest in location to the donor 
liver, but makes livers available nationally. It is now pos- 
sible to preserve a liver out of the body for 10-20 hours by 
flushing it with cooled solutions of special chemicals and 
nutrients, so it can be transported across the country. 


Preparation 


Before transplantation takes place, the patient is first 
determined to be a good candidate for transplantation by 
going through rigorous medical examination. A suitable 
candidate boosts their nutritional intake in order to 
ensure that they are as healthy as possible before surgery. 
Drugs are administered that will decrease rejection after 
surgery. Consultation with the patient, as well as any 
family, is conducted to explain the surgery and its com- 
plications. Psychological counciling is recommended. 


Aftercare 


In order to prevent organ rejection, immunosuppres- 
sive drugs will be taken. Hospitalization ranges from four 
weeks to five months, depending on the rate of recovery. 


Successfully receiving a transplanted liver is only the 
beginning of a life-long process. Patients with transplant- 
ed livers have to stay on immunosuppressant drugs for 
the rest of their lives to prevent organ rejection. Although 
many can reduce the dosage after the initial few months, 
virtually none can discontinue drugs altogether. Pred- 
nisone, azathioprine, and tacrolimus are often combined 
with cyclosporine for better results. Newer immunosup- 
pressive agents are coming that promise even better 
results. In spite of immunosuppressants, rejection occurs 
most of the time and requires additional medication. In 
some cases it cannot be reversed, and retransplantation 
becomes necessary. 
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Liver transplantation 


National Transplant Waiting List By Organ Type 
(June 2000) 


Organ Needed Number Waiting 


Kidney 

Liver 

Heart 

Lung 
Kidney-Pancreas 
Pancreas 
Heart-Lung 
Intestine 


Risks 


Early failure of the transplant occurs once in four surg- 
eries and has to be repeated. Some transplants never work, 
some succumb to infection, and some suffer immune rejec- 
tion. Primary failure is apparent within one or two days. 
Infections happen in half the patients and often appear dur- 
ing the first week. Rejection usually starts at the end of the 
first week. The surgery itself may need revision because of 
narrowing, leaking, or blood clots at the connections. 


There are potential social and economic problems, 
psychological problems, and a vast array of possible med- 
ical and surgical complications. Close medical surveil- 
lance must continue for the rest of the patient’s life. Infec- 
tions are a constant risk while on immunosuppressive 
agents, because the immune system is supposed to prevent 
them. A way has not yet been devised to control rejection 
without hampering immune defenses against infections. 
Not only do ordinary infections pose a threat, but because 
of the impaired immunity, transplant patients are suscepti- 
ble to the same “opportunistic” infections that threaten 
AIDS patients—pneumocystis pneumonia, herpes and 
cytomegalovirus infections, fungi, and a host of bacteria. 


Immunosuppression also hinders the body’s ability 
to resist cancer. All the drugs used to prevent rejection 
increase the risk of leukemias and lymphomas. 


There is also a risk of the original disease returning. 
Hepatitis virus still inhabits the patient, as does the urge 
to drink alcohol. Newer antiviral drugs hold out 
promise for dealing with hepatitis, and Alcoholics 
Anonymous (AA) is the most effective treatment known 
for alcoholism. 


Drug reactions are also a continuing threat. Every drug 
used to suppress the immune system has potential problems. 


Resources 


BOOKS 

Dienstag, Jules. “Liver Transplantation.” In Harrison’s Princi- 
ples of Internal Medicine, ed. Anthony S. Fauci, et al. 
New York: McGraw-Hill, 1997. 
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KEY TERMS 


Acetaminophen—A common pain reliever (Tyle- 
nol). 


Antigen—Any chemical that provokes an immune 
response. 


Bile ducts—Tubes carrying bile from the liver to 
the intestines. 


Biliary system—The tree of tubes that carries bile. 


Hepatic artery—The blood vessel supplying arter- 
ial blood to the liver. 


Inferior vena cava—The biggest vein in the body, 
returning blood to the heart from the lower half of 
the body. 


Leukemia—A cancer of the white blood cells. 
Lymphoma—A cancer of lymphatic tissue. 


Portal vein—The blood vessel carrying venous 
blood from the abdominal organs to the liver. 


Gartner, J. Carleton. “Liver Transplantation.” In Nelson Text- 
book of Pediatrics, ed. Richard E. Behrman. Philadelphia: 
W. B. Saunders Co., 1996. 

Roberts, John P. “Liver Transplantation.” In Cecil Textbook of 
Medicine, ed. J. Claude Bennett and Fred Plum. Philadel- 
phia: W. B. Saunders Co., 1996. 


PERIODICALS 

Butler, A., and P. J. Friend. “Novel Strategies for Liver Support 
in Acute Liver Failure.” British Medical Bulletin 53 
(1997): 719-729. 

Cao, S., C. O. Esquivel, and E. B. Keeffe. “New Approaches to 
Supporting the Failing Liver.” Annual Review of Medicine 
49 (1998): 85-94. 

Lanza, R. P and D. K. Cooper “Xenotransplantation of Cells 
and Tissues: Application to a Range of Diseases, from 
Diabetes to Alzheimer’s.” Molecular Medicine Today 4 
(Jan. 1998): 39-45. 

Luxon, B. A. “Liver Transplantation: Who Should Be 
Referred—And When?” Postgraduate Medicine 102 
(Dec. 1997): 103-108, 113. 

Rao, V. K. “Posttransplant Medical Complications” Surgical 
Clinics of North America 78 (Feb. 1998):113-132. 


ORGANIZATIONS 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. <http://www.liverfoundation. 
org>. 


J. Ricker Polsdorfer, MD 


Ller-Christi see Histiocytosis X 
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Loaiasis see Filariasis 

Lobectomy see Lung surgery 

Lobotomy see Psychosurgery 

Local anesthetic see Anesthesia, local 

Localized scratch dermatitis see Lichen 
simplex chronicus 

Lockjaw see Tetanus 

Loperamide see Antidiarrheal drugs 

Loratadine see Antihistamines 


Lou Gehrig’s disease see Amyotrophic 
lateral sclerosis 


Louis-Bar syndrome see Ataxia- 
telangiectasia 


Low potassium blood level see 
Hypokalemia 


Í Low back pain 


Definition 


Low back pain is a common musculoskeletal symp- 
tom that may be either acute or chronic. It may be caused 
by a variety of diseases and disorders that affect the lumbar 
spine. Low back pain is often accompanied by sciatica, 
which is pain that involves the sciatic nerve and is felt in 
the lower back, the buttocks, and the backs of the thighs. 


Description 


Low back pain is a symptom that affects 80% of the 
general United States population at some point in life 
with sufficient severity to cause absence from work. It is 
the second most common reason for visits to primary 
care doctors, and is estimated to cost the American econ- 
omy $75 billion every year. 


Low back pain may be experienced in several differ- 
ent ways: 


e Localized. In localized pain the patient will feel sore- 
ness or discomfort when the doctor palpates, or presses 
on, a specific surface area of the lower back. 


¢ Diffuse. Diffuse pain is spread over a larger area and 
comes from deep tissue layers. 


e Radicular. The pain is caused by irritation of a nerve 
root. Sciatica is an example of radicular pain. 
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e Referred. The pain is perceived in the lower back but is 
caused by inflammation elsewhere—often in the kid- 
neys or lower abdomen. 


Causes and Symptoms 
Acute pain 


Acute pain in the lower back that does not extend to 
the leg is most commonly caused by a sprain or muscle 
tear, usually occurring within 24 hours of heavy lifting or 
overuse of the back muscles. The pain is usually local- 
ized, and there may be muscle spasms or soreness when 
the doctor touches the area. The patient usually feels bet- 
ter when resting. 


Chronic pain 


Chronic low back pain has several different possible 
causes: 


MECHANICAL. Chronic strain on the muscles of the 
lower back may be caused by obesity; pregnancy; or 
job-related stooping, bending, or other stressful postures. 


MALIGNANCY. Low back pain at night that is not 
relieved by lying down may be caused by a tumor in the 
cauda equina (the roots of the spinal nerves controlling 
sensation in and movement of the legs), or a cancer that 
has spread to the spine from the prostate, breasts, or 
lungs. The risk factors for the spread of cancer to the 
lower back include a history of smoking, sudden weight 
loss, and age over 50. 


ANKYLOSING SPONDYLITIS. Ankylosing spondyli- 
tis is a form of arthritis that causes chronic pain in the 
lower back. The pain is made worse by sitting or lying 
down and improves when the patient gets up. It is most 
commonly seen in males between 16 and 35. Ankylosing 
spondylitis is often confused with mechanical back pain 
in its early stages. 


HERNIATED SPINAL DISK. Disk herniation is a disor- 
der in which a spinal disk begins to bulge outward 
between the vertebrae. Herniated or ruptured disks are a 
common cause of chronic low back pain in adults. 


PSYCHOGENIC. Back pain that is out of proportion 
to a minor injury, or that is unusually prolonged, may be 
associated with a somatoform disorder or other psychi- 
atric disturbance. 


Low back pain with leg involvement 


Low back pain that radiates down the leg usually 
indicates involvement of the sciatic nerve. The nerve can 
be pinched or irritated by herniated disks, tumors of the 
cauda equina, abscesses in the space between the spinal 


2031 


ured yoeq MOT 


Low back pain 
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Sites of low back pain. Pain anywhere along the spine (A) 
can be caused by osteoarthritis. Pain along one or the other 
side of the spine may be (B) a kidney infection. Trauma to 
back muscles, joints, or disks (C) causes low back pain. 
Damage to the coccyx (D) can occur during a fall. Sciatica 
(E) can cause pain to run down from the back and buttocks 
area down a leg. (Illustration by Electronic Illustrators Group.) 


cord and its covering, spinal stenosis, and compression 
fractures. Some patients experience numbness or weak- 
ness of the legs as well as pain. 


Diagnosis 
The diagnosis of low back pain can be complicated. 


Most cases are initially evaluated by primary care physi- 
cians rather than by specialists. 


Initial workup 


PATIENT HISTORY. The doctor will ask the patient 
specific questions about the location of the pain, its char- 
acteristics, its onset, and the body positions or activities 
that make it better or worse. If the doctor suspects that 
the pain is referred from other organs, he or she will ask 
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about a history of diabetes, peptic ulcers, kidney stones, 
urinary tract infections, or heart murmurs. 


PHYSICAL EXAMINATION. The doctor will examine 
the patient’s back and hips to check for conditions that 
require surgery or emergency treatment. The examination 
includes several tests that involve moving the patient’s 
legs in specific positions to test for nerve root irritation or 
disk herniation. The flexibility of the lumbar vertebrae 
may be measured to rule out ankylosing spondylitis. 


Imaging studies 


Imaging studies are not usually performed on 
patients whose history and physical examination sug- 
gest routine muscle strain or overuse. X rays are ordered 
for patients whose symptoms suggest cancer, infection, 
inflammation, pelvic or abdominal disease, or bone frac- 
tures. MRIs are usually ordered only for patients with 
certain types of masses or tumors. 


It is important to know that the appearance of some 
abnormalities on imaging studies of the lower back does 
not necessarily indicate that they cause the pain. Many 
patients have minor deformities that do not create symp- 
toms. The doctor must compare the results of imaging 
studies very carefully with information from the patient’s 
history and physical examination. 


Treatment 


All forms of treatment of low back pain are aimed 
either at symptom relief or to prevent interference with 
the processes of healing. None of these methods appear 
to speed up healing. 


Acute pain 


Acute back pain is treated with nonsteroidal anti- 
inflammatory drugs (NSAIDs), such as ibuprofen, 
muscle relaxants, or aspirin. Applications of heat or 
cold compresses are also helpful to most patients. If the 
patient has not experienced some improvement after sev- 
eral weeks of treatment, the doctor will reinvestigate the 
cause of the pain. 


Chronic pain 


Patients with chronic back pain are treated witha com- 
bination of medications, physical therapy, andoccupational 
or lifestyle modification. The medicationsgiven are usually 
NSAIDs, although patients withhypertension, kidney prob- 
lems, or stomach ulcers should not take these drugs. 
Patients who take NSAIDs for longer than six weeks 
should be monitored periodically for complications. 


Physical therapy for chronic low back pain usually 
includes regular exercise for fitness and flexibility, and 
massage or application of heat if necessary. 
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Lifestyle modifications include giving up smoking, 
weight reduction (if necessary), and evaluation of the 
patient’s occupation or other customary activities. 


Patients with herniated disks are treated surgically if 
the pain does not respond to medication. 


Patients with chronic low back pain sometimes ben- 
efit from pain management techniques, including 
biofeedback, acupuncture, and chiropractic manipula- 
tion of the spine. 


Psychotherapy is recommended for patients whose 
back pain is associated with a somatoform, anxiety, or 
depressive disorder. 


Low back pain with leg involvement 


Treatment of sciatica and other disorders that 
involve the legs may include NSAIDs. Patients with 
long-standing sciatica or spinal stenosis that do not 
respond to NSAIDs are treated surgically. Although 
some doctors use cortisone injections to relieve the pain, 
this form of treatment is still debated. 


Alternative treatment 


A thorough differential diagnosis is important before 
any treatment is considered. There are times when alter- 
native therapies are the most beneficial, and other times 
when more invasive treatments are needed. 


Chiropractic 


Chiropractic treats patients by manipulating or 
adjusting sections of the spine. It is one of the most pop- 
ular forms of alternative treatment in the United States 
for relief of back pain caused by straining or lifting 
injuries. Some osteopathic physicians, physical thera- 
pists, and naturopathic physicians also use spinal manip- 
ulation to treat patients with low back pain. 


Traditional Chinese medicine 


Practitioners of traditional Chinese medicine treat 
low back pain with acupuncture, tui na (push-and-rub) 
massage, and the application of herbal poultices. 


Herbal medicine 


Herbal medicine can utilize a variety of antispasmodic 
herbs in combination to help relieve low back pain due to 
spasm. Lobelia (Lobelia inflata) and myrrh (Commiphora 
molmol) are two examples of antispasmodic herbs. 


Homeopathy 


Homeopathic treatment for acute back pain consists 
of applications of Arnica oil to the sore area or oral doses 
of Arnica or Rhus toxicodendron. Bellis perennis is rec- 
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KEY TERMS 


Ankylosing spondylitis—A type of arthritis that 
causes gradual loss of flexibility in the spinal col- 
umn. It occurs most commonly in males between 
16 and 35. 


Cauda equina—tThe roots of the spinal nerves con- 
trolling movement and sensation in the legs. These 
nerve roots are located in the lower spine and 
resemble a horse’s tail (cauda equina in Latin). 


Chiropractic—A method of treatment based on the 
interactions of the spine and the nervous system. 
Chiropractors adjust or manipulate segments of the 
patient’s spinal column in order to relieve pain. 


Lumbar spine—The segment of the human spine 
above the pelvis that is involved in low back pain. 
There are five vertebrae, or bones, in the lumbar 
spine. 
Radicular—Pain that is caused by the root of a 
nerve. 


Referred pain—Pain that is experienced in one 
part of the body but originates in another organ or 
area. The pain is referred because the nerves that 
supply the damaged organ enter the spine in the 
same segment as the nerves that supply the area 
where the pain is felt. 


Sciatica—Pain caused by irritation of the sciatic 
nerve. Sciatica is felt in the lower back, the but- 
tocks, and the backs of the upper legs. 


Spinal stenosis—A form of sciatica that is caused 
by a narrowing of the spinal canal in the lumbar 
vertebrae. The narrowing puts pressure on the 
roots of the sciatic nerve. 


ommended for deep muscle injuries. Other remedies may 
be recommended based on the symptoms presented by 
the patient. 


Body work and yoga 


Massage and the numerous other body work tech- 
niques can be very effective in treating low back pain. 
Yoga, practiced regularly and done properly, can be most 
useful in preventing future episodes of low back pain. 


Prognosis 


The prognosis for most patients with acute low back 
pain is excellent. About 80% of patients recover com- 
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Lower esophageal ring 


pletely in four to six weeks. The prognosis for recovery 
from chronic pain depends on the underlying cause. 


Prevention 


Low back pain due to muscle strain can be prevented 
by lifestyle choices, including regular physical exercise 
and weight control, avoiding smoking, and learning the 
proper techniques for lifting and moving heavy objects. 
Exercises designed to strengthen the muscles of the 
lower back, and chairs or car seats with lumbar supports 
are also recommended. 


Resources 


BOOKS 

Esses, Stephen I. “Low Back Pain.” In Conn’s Current Thera- 
py, 1996, ed. Robert E. Rakel. Philadelphia: W. B. Saun- 
ders Co., 1996. 

Hellman, David B. “Arthritis & Musculoskeletal Disorders.” In 
Current Medical Diagnosis and Treatment, 1998. 37th ed. 
Ed. Stephen McPhee, et al. Stamford: Appleton & Lange, 
1997. 

McKenzie, Robin. Treat Your Own Back. Waikanae, New 
Zealand: Spinal Publications New Zealand Ltd., 1997. 

“Musculoskeletal and Connective Tissue Disorders: Low Back 
Pain and Sciatica.” In The Merck Manual of Diagnosis 
and Therapy. 16th ed. Ed. Robert Berkow. Rahway, NJ: 
Merck Research Laboratories, 1992. 

Theodosakis, Jason, et al. The Arthritis Cure. New York: St. 
Martin’s Paperbacks, 1997. 


Rebecca J. Frey 
Low blood magnesium see Magnesium 


imbalance 


Low blood phosphate level see Phosphorus 
imbalance 


Low blood pressure see Hypotension; 
Orthostatic hypotension 


Low blood sugar see Hypoglycemia 
Low calcium blood level see Hypocalcemia 
Low sodium blood level see Hyponatremia 


i Lower esophageal ring 


Definition 


Lower esophageal ring is a condition in which there is 
a ring of tissue inside the lower part of the esophagus (the 
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tube connecting the throat with the stomach). This tissue 
causes narrowing and partial blockage of the esophagus. 
Lower esophageal ring can also refer to the ring itself. 


Description 


Lower esophageal ring (also called Schatzki’s ring 
and B-ring) affects about 10-14% of the population. 
Normally, the lower part of the esophagus, near where 
the esophagus meets the stomach, has an inside diameter 
of 1.5-2 inches (3.8-5 cm). The diameter of this part of 
the esophagus is less when lower esophageal ring is pre- 
sent, and diameters as small as one-eighth inch (0.3 cm) 
have been seen. When the inside diameter is less than 
about three-fourths of an inch, intermittent difficulty 
with swallowing can result. About 96% of people with 
lower esophageal ring have no symptoms. 


Causes and symptoms 
Causes 


Lower esophageal ring seems to result from 
infoldings of tissue near the bottom of the esophagus, 
but the underlying cause is unknown. Although some 
specialists speculate they are due to a congenital 
defect, most people do not develop symptoms until 
they reach their forties or later. Although lower 
esophageal ring is generally associated with hiatal her- 
nia, and sometimes with heartburn, the cause/effect 
relationship is unclear. 


Symptoms 


Intermittent difficulty swallowing solid food is the 
primary symptom of this condition. The degree of diffi- 
culty in swallowing is directly related to the degree the 
esophagus is narrowed. Certain foods, especially tough 
or fibrous foods like meat, are more likely to cause swal- 
lowing difficulties. 


Diagnosis 


Gastroenterologists and internists are best 
equipped to diagnose and treat lower esophageal ring. 
The diagnosis is based on the patient’s history of swal- 
lowing difficulties and a barium x ray of the upper gas- 
trointestinal tract. For a barium x ray, the patient swal- 
lows a liquid containing barium, a substance that is 
opaque to x rays. Subsequent x-ray photography 
reveals the shape of the esophagus and any narrow 
regions present. 


The presence of a lower esophageal ring can also be 
shown with a test called an esophagoscopy. This proce- 
dure visualizes the inside of the esophagus with an insert- 
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ed, thin, flexible tube. However, this test is less sensitive 
for lower esophageal ring and costs about five times as 
much as barium x ray. However, if the findings of a bari- 
um x ray are not definitive, esophagoscopy should be 
done. Biopsies can then be done on questionable areas. 


Treatment 
Dietary change 


Swallowing difficulties due to lower esophageal ring 
can often be relieved by chewing food more thoroughly. 
Soft foods and liquids may also be recommended. 


Dilation 


Lower esophageal rings can be corrected by passing 
a bougie (a cylindrical, mercury-filled dilator) through 
the esophagus. This procedure, called bougienage, is 
effective most of the time, but may need to be repeated 
every few years. Complications and adverse reactions are 
extremely rare. 


Surgery 


If bougienage is unsuccessful, lower esophageal ring 
tissue can be surgically removed. 


Prognosis 


The probability of a favorable outcome is high. 
Swallowing difficulties can be alleviated in almost every 
case, and the rate of complications from bougienage or 
surgery is less than 1%. 


Prevention 


Since the cause of lower esophageal ring is not 
known, there are no definitive preventive measures. Nev- 
ertheless, anyone with lower esophageal ring who also 
suffers from heartburn would be wise to prevent or treat 
the heartburn. It is possible that the stomach acid in the 
esophagus associated with heartburn contributes to 
esophageal ring. 


Resources 


BOOKS 

Castell, Donald O., ed. The Esophagus. 2nd ed. Boston: Little, 
Brown, 1995. 

Groher, Michael E., ed. Dysphagia: Diagnosis and Manage- 
ment. 3rd ed. Boston: Butterworth-Heinemann, 1997. 


ORGANIZATIONS 

The American College of Gastroenterology (ACG). P.O. Box 
3099, Alexandria, VA 22302. (800) 432-2876. <http:// 
www.healthtouch.com>. 
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KEY TERMS 


Bougie—A mercury-filled dilator in the shape of a 
cylinder or tapered cylinder. Bougies come in a 
range of different sizes. 


Bougienage—The procedure of dilating tubal 
organs, like the esophagus, with a bougie or bou- 
gies. 
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Congenital—Existing at birth. 
Dysphagia—Difficulty swallowing. 
Esophagoscopy (also esophagoendoscopy)—Ex- 


amination of the inside of the esophagus using a 
flexible tube that transmits video images. 


Esophagus —The tube connecting the throat to the 
stomach, which is about ten inches long in adults. 
It is coated with mucus and surrounded by mus- 
cles, and pushes food to the stomach by sequen- 
tial waves of contraction. It functions to transport 
food from the throat to the stomach and to keep 
the contents of the stomach in the stomach. 


Heartburn—A burning sensation in the chest that 
can extend to the neck, throat, and face, caused by 
the movement of stomach acid into the esophagus. 


Hiatal hernia—A condition where part of the 
stomach extends through the diaphragm into the 
chest cavity. 


The American Gastroenterological Association (AGA). 7910 
Woodmont Ave., 7th Floor, Bethesda, MD 20814. (310) 
654-2055. aga001@aol.com. <http://www.gastro.org/ 
index.html>. 

American Society for Gastrointestinal Endoscopy. 13 Elm St., 
Manchester, MA 01944. (508) 526-8330. <http://www. 
asge.org/doc/201>. 

National Digestive Diseases Information Clearinghouse. 2 Infor- 
mation Way, Bethesda, MD 20892-3570. (800) 891-5389. 
<http://www.niddk.nih.gov/health/digest/nddic.htm>. 


Lorraine Lica, PhD 


Lower GI exam see Barium enema 
LSD see Lysergic acid diethylamide 
Lues see Syphilis 


Lumbar puncture see Cerebrospinal fluid 
(CSF) analysis 


Lumbar stenosis see Spinal stenosis 
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Lumpectomy 


Lumbosacral radiculopathy see Sciatica 


i Lumpectomy 


Definition 


A lumpectomy is a type of surgery for breast can- 
cer. It is considered “breast-conserving” surgery because 
in a lumpectomy, only the malignant tumor and a sur- 
rounding margin of normal breast tissue are removed. 
Lymph nodes in the armpit (axilla) may also be removed. 
This procedure is called lymph node dissection. 


Purpose 


Lumpectomy is a surgical treatment for newly diag- 
nosed breast cancer. It is estimated that at least 50% of 
women with breast cancer are good candidates for this 
procedure. The location, size, and type of tumor are of 
primary importance when considering breast cancer 
surgery options. The size of the breast is another factor 
the surgeon considers when recommending surgery. The 
patient’s psychological outlook, as well as her lifestyle 
and preferences, should also be taken into account when 
treatment decisions are made. 


The extent and severity of a cancer is evaluated or 
“staged” according to a fairly complex system. Staging 
considers the size of the tumor and whether the cancer 
has spread directly to adjacent tissues, such as the chest 
wall, the lymph nodes, and/or to distant parts of the 
body. Women with early stage breast cancers are usually 
better candidates for lumpectomy. In most cases, a 
course of radiation therapy after surgery is part of the 
treatment. Chemotherapy or hormone treatment may 
also be prescribed. 


Many studies have compared the survival rates of 
women who have had removal of a breast (mastectomy) 
with those who have undergone lumpectomy and radia- 
tion therapy. The data clearly demonstrate that for 
women with comparable stages of breast cancer, survival 
rates are equal between the two groups. 


In some instances, women with later stage breast 
cancer may be able to have lumpectomy. Chemotherapy 
may be administered before surgery to decrease tumor 
size and the chance of spread in selected cases. 


Precautions 
There are a number of factors that may prevent or 


prohibit a breast cancer patient from having a lumpecto- 
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my. The tumor itself may be too large or located in an 
area where it would be difficult to remove with good cos- 
metic results. Sometimes several areas of cancer are 
found in one breast, so the tumor cannot be removed as a 
single lump. A cancer that has already attached itself to 
nearby structures, such as the skin or the chest wall, 
needs more extensive surgery. 


Certain medical or physical circumstances may also 
eliminate lumpectomy as a treatment option. Sometimes 
lumpectomy may be attempted, but the surgeon is unable 
to remove the tumor with a sufficient amount of normal 
tissue surrounding it. This may be termed “persistently 
positive margins,” or “lack of clear margins,” referring to 
the margin of unaffected tissue around the tumor. Lumpec- 
tomy is not used for women who have had a previous 
lumpectomy and have a recurrence of the breast cancer. 


Because of the need for radiation therapy after 
lumpectomy, this surgery may be medically unaccept- 
able. A breast cancer discovered during pregnancy is not 
amenable to lumpectomy, due to the need for radiation 
therapy as part of the treatment. Radiation therapy cannot 
be administered to pregnant women because it may 
injure the fetus. If, however, delivery would be complet- 
ed prior to the need for radiation, pregnant women may 
undergo lumpectomy. Women with collagen vascular 
disease, such as lupus erythematosus or scleroderma, 
would experience scarring and damage to their connec- 
tive tissue if exposed to radiation treatments. A woman 
who has already had therapeutic radiation to the chest 
area for other reasons cannot have additional exposure 
for breast cancer therapy. 


Some women may choose not to have a lumpectomy 
for other reasons. They may strongly fear a recurrence of 
breast cancer, and may consider a lumpectomy too risky. 
Others feel uncomfortable with a breast that has had a 
cancer, and they experience more peace of mind with the 
entire breast removed. 


The need for radiation therapy may also be a barrier 
due to non-medical concerns. Some women simply fear 
this type of treatment and choose more extensive surgery 
so that radiation will not be required. The commitment of 
time, usually five days a week for six weeks, may not be 
acceptable for others. This may be due to financial, per- 
sonal, or job-related constraints. Finally, in geographical- 
ly isolated areas, a course of radiation therapy may 
require lengthy travel, and perhaps unacceptable amounts 
of time away from family and other responsibilities. 


Description 


Lumpectomy is an imprecise term. Any amount of 
tissue, from 1% to 50% of the breast, may be removed 
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and called a lumpectomy. Other names are no more defi- 
nite in their meaning, although some idea of the scope of 
tissue removal may be implied. Breast conservation 
surgery is a frequently-used synonym for lumpectomy. 
Partial mastectomy, quadrantectomy, segmental excision, 
wide excision, and tylectomy are other, less commonly 
used names for this procedure. 


A lumpectomy is frequently done in a hospital set- 
ting (especially if lymph nodes are to be removed at the 
same time), but specialized outpatient facilities are some- 
times preferred. The surgery is usually done while the 
patient is under general anesthetic. Local anesthetic with 
additional sedation may be used for some patients. The 
tumor and surrounding margin of tissue is removed and 
sent to the pathologist. The surgical site is closed. 


If axillary lymph nodes were not removed before, a 
second incision is made in the armpit. The fat pad that 
contains lymph nodes is removed from this area and is 
also sent to the pathologist for analysis. This portion of 
the procedure is called an axillary lymph node dissec- 
tion; it is critical for determining the stage of the cancer. 
Typically, 10 to 15 nodes are removed, but the number 
may vary. Surgical drains may be left in place in either 
location to prevent fluid accumulation. The surgery may 
last from one to three hours. 


The patient may stay in the hospital one or two days, 
or return home the same day. This generally depends on 
the extent of the surgery, the medical condition of the 
patient, and physician and patient preferences. A woman 
usually goes home with a small bandage. The inner part 
of the surgical site usually has dissolvable stitches. The 
skin may be sutured or stitched; or the skin edges may be 
held together with steristrips, which are special thin, 
clear pieces of tape. 


Preparation 


Routine preoperative preparations, such as having 
nothing to eat or drink the night before surgery, are typi- 
cally ordered for a lumpectomy. Information about 
expected outcomes and potential complications is also 
part of preparation for lumpectomy, as it is for any surgi- 
cal procedure. It is especially important that women 
know about sensations they might experience after the 
operation, so the sensations are not misinterpreted as 
signs of further cancer or poor healing. 


If the tumor is not able to be felt (not palpable), a 
pre-operative localization procedure is needed. A fine 
wire, or other device, is placed at the tumor site, using x 
ray or ultrasound for guidance. This is usually done in 
the radiology department of a hospital. The woman is 
most often sitting up and awake, although some sedation 
may be administered. 
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Aftercare 


After a lumpectomy, patients are usually cautioned 
against lifting anything which weighs over five pounds 
for several days. Other activities may be restricted (espe- 
cially if the axillary lymph nodes were removed) accord- 
ing to individual needs. Pain is often enough to limit 
inappropriate motion. Women are often instructed to 
wear a well-fitting support bra both day and night for 
approximately one week after surgery. 


Pain is usually well controlled with prescribed med- 
ication. If it is not, the patient should contact the surgeon, 
as severe pain may be a sign of a complication, which 
needs medical attention. A return visit to the surgeon is 
normally scheduled approximately ten days to two weeks 
after the operation. 


Radiation therapy is usually started as soon as feasible 
after lumpectomy. Other additional treatments, such as 
chemotherapy or hormone therapy, may also be prescribed. 
The timing of these is specific to each individual patient. 


Risks 


The risks are similar to those associated with any 
surgical procedure. Risks include bleeding, infection, 
asymmetry, anesthesia reaction, or unexpected scarring. 
A lumpectomy may also cause loss of sensation in the 
breast. The size and shape of the breast will be affected 
by the operation. Fluid can accumulate in the area where 
tissue was removed, requiring drainage. 


If lymph node dissection is performed, there are sev- 
eral potential complications. A woman may experience 
decreased feeling in the back of her armpit. She may also 
experience other sensations, including numbness, tin- 
gling, or increased skin sensitivity. An inflammation of 
the arm vein, called phlebitis, can occur. There may be 
injury to the nerves controlling arm motion. 


Approximately 2% to 10% of patients develop lym- 
phedema (swelling of the arm) after axillary lymph node 
dissection. This swelling of the arm can range from mild 
to very severe. It can be treated with elastic bandages and 
specialized physical therapy, but it is a chronic condition, 
requiring continuing care. Lymphedema can arise at any 
time, even years after surgery. 


A new technique that may eliminate the need for 
removing many axillary lymph nodes is being tested. 
Sentinel lymph node mapping and biopsy is based on the 
idea that the condition of the first lymph node in the net- 
work, which drains the affected area, can predict whether 
the cancer may have spread to the rest of the nodes. It is 
thought that if this first, or sentinel, node is cancer-free, 
then there is no need to look further. Many patients with 
early-stage breast cancers may be spared the risks and 
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Lung abscess 


KEY TERMS 


Lymph node—A small mass of tissue in the form of 
a knot or protuberance. They are the primary 
source of lymph fluid, which serves in the body’s 
defense by removing toxic fluids and bacteria. 


complications of axillary lymph node dissection as the 
use of this approach continues to increase. 


Normal results 


When lumpectomy is performed, it is anticipated 
that it will be the definitive surgical treatment for breast 
cancer. Other forms of therapy, especially radiation, are 
often prescribed as part of the total treatment plan. The 
expected outcome is no recurrence of the breast cancer. 


Abnormal results 


An unforeseen outcome of lumpectomy may be 
recurrence of the breast cancer, either locally or distally 
(in a part of the body far from the original site). Recur- 
rence may be discovered soon after lumpectomy or years 
after the procedure. For this reason, it is important for 
patients to be regularly and closely monitored by their 
physicians. 
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Lumpy breasts see Fibrocystic condition of 
the breast 


Lumpy jaw see Actinomycosis 


i Lung abscess 


Definition 


Lung abscess is an acute or chronic infection of the 
lung, marked by a localized collection of pus, inflamma- 
tion, and destruction of tissue. 


Description 


Lung abscess is the end result of a number of differ- 
ent disease processes ranging from fungal and bacterial 
infections to cancer. It can affect anyone at any age. 
Patients who are most vulnerable include those weakened 
by cancer and other chronic diseases; patients with a his- 
tory of substance abuse, diabetes, epilepsy, or poor dental 
hygiene; patients who have recently had operations under 
anesthesia; and stroke patients. In children, the most vul- 
nerable patients are those with weakened immune sys- 
tems, malnutrition, or blunt injuries to the chest. 


Causes and symptoms 


The immediate cause of most lung abscesses is 
infection caused by bacteria. About 65% of these infec- 
tions are produced by anaerobes, which are bacteria that 
do not need air or oxygen to live. The remaining cases 
are caused by a mixture of anaerobic and aerobic (air 
breathing) bacteria. When the bacteria arrive in the lung, 
they are engulfed or eaten by special cells called phago- 
cytes. The phagocytes release chemicals that contribute 
to inflammation and eventual necrosis, or death, of a 
part of the lung tissue. There are several different ways 
that bacteria can get into the lung. 


Aspiration 


Aspiration refers to the accidental inhalation of 
material from the mouth or throat into the airway and 
lungs. It is responsible for about 50% of cases of lung 
abscess. The human mouth and gums contain large num- 
bers of anaerobic bacteria; patients with periodontal dis- 
ease or poor oral hygiene have higher concentrations of 
these organisms. Aspiration is most likely to occur in 
patients who are unconscious or semi-conscious due to 
anesthesia, seizures, alcohol and drug abuse, or stroke. 
Patients who have problems swallowing or coughing, or 
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who have nasogastric tubes in place are also at risk of 
aspiration. 


Bronchial obstruction 


The bronchi are the two branches of the windpipe 
that lead into the lungs. If they are blocked by tissue 
swelling, cancerous tumors, or foreign objects, a lung 
abscess may form from infection trapped behind the 
blockage. 


Spread of infection 


About 20% of cases of pneumonia that cause the 
death of lung tissue (necrotizing pneumonia) will devel- 
op into lung abscess. Lung abscess can also be caused by 
the spread of other infections from the liver, abdominal 
cavity, or open chest wounds. Rarely, AIDS patients can 
develop lung abscess from Pneumocystis carinii and 
other organisms that take advantage of a weakened 
immune system. 


Lung abscess is usually slow to develop. It may take 
about two weeks after aspiration or bronchial obstruction 
for an abscess to produce noticeable symptoms. The 
patient may be acutely ill for two weeks to three months. 
In the beginning, the symptoms of lung abscess are diffi- 
cult to distinguish from those of severe pneumonia. 
Adults will usually have moderate fever (101-102°F/38- 
39°C), chills, chest pain, and general weakness. Chil- 
dren may or may not have chest pain, but usually suffer 
weight loss and high fevers. As the illness progresses, 
about 75% of patients will cough up foul or musty- 
smelling sputum; some also cough up blood. 


Lung abscess can lead to serious complications, 
including emphysema, spread of the abscess to other 
parts of the lung, hemorrhage, adult respiratory dis- 
tress syndrome, rupture of the abscess, inflammation of 
the membrane surrounding the heart, or chronic inflam- 
mation of the lung. 


Diagnosis 


The diagnosis is made on the basis of the patient’s 
medical history (especially recent operations under gener- 
al anesthesia) and general health as well as imaging stud- 
ies. Smears and cultures taken from the patient’s sputum 
are not usually very helpful because they will be contami- 
nated with bacteria from the mouth. The doctor will first 
use a bronchoscope (lighted tube inserted into the wind- 
pipe) to rule out the possibility of lung cancer. In some 
cases of serious infection, the doctor can use a fiberoptic 
bronchoscope with a protected specimen brush to take 
material directly from the patient’s lungs, for identifica- 
tion of the organism. This technique is time- consuming 
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and expensive, and requires the patient to be taken off 
antibiotics for 48 hours. It is usually used only to evalu- 
ate severely ill patients with weakened immune systems. 


In most cases, the doctor will use the results of a 
chest x ray to help distinguish lung abscess from 
empyema, cancer, tuberculosis, or cysts. In patients 
with lung abscess, the x ray will show a thick-walled uni- 
fied clear space or cavity surrounded by solid tissue. 
There is often a visible air-fluid level. The doctor may 
also order a CT scan of the chest, in order to have a clear- 
er picture of the exact location of the abscess. 


Blood tests cannot be used to make a diagnosis of 
lung abscess, but they can be useful in ruling out other 
conditions. Patients with lung abscess usually have 
abnormally high white blood cell counts (leukocytosis) 
when their blood is tested, but this condition is not 
unique to lung abscess. 


Treatment 


Lung abscess is treated with a combination of antibi- 
otic drugs, oxygen therapy, and surgery. The antibiotics 
that are usually given for lung abscess are penicillin G, 
penicillin V, and clindamycin. They are given intra- 
venously until the patient shows signs of improvement, 
and then continued in oral form. The patient may need to 
take antibiotics for a month or longer, until the chest x 
ray indicates that the abscess is healing. Oxygen may be 
given to patients who are having trouble breathing. 


Surgical treatment 


Most patients with lung abscess will not need surgery. 
About 5% of patients—usually those who do not respond 
to antibiotics or are coughing up large amounts of blood 
(500 mL or more)—may have emergency surgery for 
removal of the diseased part of the lung or for insertion of 
a tube to drain the abscess. Antibiotic treatment is consid- 
ered to have failed if fever and other symptoms continue 
after 10-14 days of treatment; if chest x rays indicate that 
the abscess is not shrinking; or if the patient has pneumo- 
nia that is spreading to other parts of the lung. 


Supportive care 


Because lung abscess is a serious condition, patients 
need quiet and bed rest. Hospital care usually includes 
increasing the patient’s fluid intake to loosen up the 
secretions in the lungs, and physical therapy to strength- 
en the patient’s breathing muscles. 


Follow-up 


Patients with lung abscess need careful follow-up care 
after the acute infection subsides. Follow-up usually 
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Lung biopsy 


KEY TERMS 


Abscess—An area of injured body tissue that fills 
with pus, as in lung abscess. 


Anaerobe—A type of bacterium that does not 
require air or oxygen to live. Anaerobic bacteria 
are frequent causes of lung abscess. 


Aspiration—Inhalation of fluid or foreign bodies 
into the airway or lungs. Aspiration often happens 
after vomiting. 


Bronchoscope—A lighted, flexible tube inserted 
into the windpipe to view the bronchi or withdraw 
fluid samples for testing. Bronchoscopy with a 
protected brush can be used in the diagnosis of 
lung abscess in severely ill patients. 


Bronchus—One of the two large tubes connecting 
the windpipe and the lungs. 


Leukocytosis—An increased level of white cells in 
the blood. Leukocytosis is a common reaction to 
infections, including lung abscess. 


Necrotizing pneumonia—Pneumonia that causes 
the death of lung tissue. It often precedes the 
development of lung abscess. 


Sputum—The substance that is brought up from 
the lungs and airway when a person coughs or 
spits. It is usually a mixture of saliva and mucus, 
but may contain blood or pus in patients with lung 
abscess or other diseases of the lungs. 


includes a series of chest x rays to make sure that the 
infection has cleared up. Treatment with antibiotics may 
continue for as long as four months, to prevent recurrence. 


Prognosis 


About 95% of lung abscess patients can be treated 
successfully with antibiotics alone. Patients who need 
surgical treatment have a mortality rate of 10-15%. 


Prevention 


Some of the conditions that make people more vul- 
nerable to lung abscess concern long-term lifestyle 
behaviors, such as substance abuse and lack of dental 
care. Others, however, are connected with chronic illness 
and hospitalization. Aspiration can be prevented with 
proper care of unconscious patients, which includes suc- 
tioning of throat secretions and positioning patients to 
promote drainage. Patients who are conscious can be 
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given physical therapy to help them cough up material in 
their lungs and airways. Patients with weakened immune 
systems can be isolated from patients with pneumonia or 
fungal infections. 
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i Lung biopsy 


Definition 


Lung biopsy is a medical procedure performed to 
obtain a small piece of lung tissue for examination under 
a microscope. Biopsy examinations are usually per- 
formed by pathologists, who are doctors with special 
training in tissue abnormalities and other signs of disease. 


Purpose 


Lung biopsies are useful, first of all, in confirming a 
diagnosis of cancer, especially if malignant cells are 
detected in the patient’s sputum. A lung biopsy may be 
ordered to examine other abnormalities that appear on 
chest x rays, such as lumps (nodules). It is also helpful in 
diagnosing symptoms such as coughing up bloody spu- 
tum, wheezing in the chest, or difficult breathing. In 
addition to evaluating lung tumors and their associated 
symptoms, lung biopsies can be used in the diagnosis of 
lung infections, especially tuberculosis, drug reactions, 
and such chronic diseases of the lung as sarcoidosis. 


A lung biopsy can be used for treatment as well as 
diagnosis. Bronchoscopy, which is a type of lung biopsy 
performed with a long slender instrument called a bron- 
choscope, can be used to clear a patient’s air passages of 
secretions and to remove blockages from the airways. 
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Precautions 


As with any other biopsy, lung biopsies should not 
be performed on patients who have problems with blood 
clotting because of low platelet counts. Platelets are 
small blood cells that play a role in the blood clotting 
process. If the patient has a platelet count lower than 
50,000/cubic mm, he or she can be given a platelet 
transfusion as a temporary relief measure, and a biopsy 
can then be performed. 


Description 
Overview 


The lungs are a pair of cone-shaped organs that lie in 
the chest cavity. An area known as the mediastinum sepa- 
rates the right and the left lungs from each other. The 
heart, the windpipe (trachea), the lymph nodes, and the 
tube that brings the food to the stomach (the esophagus) 
lie in this mediastinal cavity. Lung biopsies may involve 
entering the mediastinum, as well as the lungs themselves. 


Types of lung biopsies 


Lung biopsies can be performed using a variety of 
techniques. A bronchoscopy is ordered if a patch that 
looks suspicious on the x ray seems to be located deep in 
the chest. If the area lies close to the chest wall, a needle 
biopsy is often done. If both these methods fail to diag- 
nose the problem, an open surgical biopsy may be car- 
ried out. If there are indications that the lung cancer has 
spread to the lymph nodes in the mediastinum, a medi- 
astinoscopy is performed. 


NEEDLE BIOPSY. When a needle biopsy is to be 
done, the patient will be given a sedative about an hour 
before the procedure, to help relaxation. The patient sits 
in a chair with arms folded on a table in front of him or 
her. X rays are then taken to identify the location of the 
suspicious areas. Small metal markers are placed on the 
overlying skin to mark the biopsy site. The skin is thor- 
oughly cleansed with an antiseptic solution, and a local 
anesthetic is injected to numb the area. 


The doctor then makes a small cut (incision) about 
half an inch in length. The patient is asked to take a deep 
breath and hold it while the doctor inserts the special 
biopsy needle through the incision into the lung. When 
enough tissue has been obtained, the needle is with- 
drawn. Pressure is applied at the biopsy site and a sterile 
bandage is placed over the cut. The entire procedure 
takes between 30 and 45 minutes. 


The patient may feel a brief sharp pain or some 
pressure as the biopsy needle is inserted. Most patients, 
however, do not experience severe pain. 
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OPEN BIOPSY. Open biopsies are performed in a 
hospital under general anesthesia. As with needle biop- 
sies, patients are given sedatives before the procedure. 
An intravenous line is placed in the arm to give medica- 
tions or fluids as necessary. A hollow tube, called an 
endotracheal tube, is passed through the throat, into the 
airway leading to the lungs. It is used to convey the gen- 
eral anesthetic. 


Once the patient is under the influence of the anes- 
thesia, the surgeon makes an incision over the lung area. 
Some lung tissue is removed and the cut closed with 
stitches. The entire procedure usually takes about an 
hour. A chest tube is sometimes placed with one end 
inside the lung and the other end protruding through the 
closed incision. Chest tube placement is done to prevent 
the lungs from collapsing by removing the air from the 
lungs. The tube is removed a few days after the biopsy. 


A chest x ray is done following an open biopsy, to 
check for lung collapse. The patient may experience 
some grogginess for a few hours after the procedure. He 
or she may also experience tiredness and muscle aches 
for a day or two, because of the general anesthesia. The 
throat may be sore because of the placement of the hol- 
low endotracheal tube. The patient may also have some 
pain or discomfort at the incision site, which can be 
relieved by medication. 


MEDIASTINOSCOPY. The preparation for a medi- 
astinoscopy is similar to that for an open biopsy. The 
patient is sedated and prepared for general anesthesia. 
The neck and the chest will be cleansed with an antisep- 
tic solution. 


After the patient has been put to sleep, an incision 
about two or three inches (5 or 8 cm) long is made at the 
base of the neck. A thin, hollow, lighted tube, called a 
mediastinoscope, is inserted through the cut into the 
space between the right and the left lungs. The doctor 
examines the space thoroughly and removes any lymph 
nodes or tissues that look abnormal. The medi- 
astinoscope is then removed, and the incision stitched up 
and bandaged. A mediastinoscopy takes about an hour. 


Preparation 


Before scheduling any lung biopsy, the doctor will 
check to see if the patient is taking any prescription med- 
ications, if he or she has any medication allergies, and if 
there is a history of bleeding problems. Blood tests may 
be performed before the procedure to check for clotting 
problems and blood type, in case a transfusion becomes 
necessary. 


If an open biopsy or a mediastinoscopy is being per- 
formed, the patient will be asked to sign a consent form. 
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Lung biopsy 


Since these procedures are done under general anesthe- 
sia, the patient will be asked to refrain from eating or 
drinking anything for at least 12 hours before the biopsy. 


Aftercare 
Needle biopsy 


Following a needle biopsy, the patient is allowed to 
rest comfortably. He or she will be checked by a nurse at 
two-hour intervals. If there are no complications after 
four hours, the patient can go home. Patients are advised 
to rest at home for a day or two before resuming regular 
activities, and to avoid strenuous activities for a week 
after the biopsy. 


Open biopsy or mediastinoscopy 


After an open biopsy or a mediastinoscopy, patients 
are taken to a recovery room for observation. If no other 
complications develop, they are taken back to the hospital 
room. Stitches are usually removed after seven to 14 days. 


If the patient has extreme pain, light-headedness, 
difficulty breathing, or develops a blue tinge to the skin 
after an open biopsy, the doctor should be notified imme- 
diately. The sputum may be slightly bloody for a day or 
two after the procedure. If, however, the bleeding is 
heavy or persistent, it should be brought to the attention 
of the doctor. 


Risks 
Needle biopsy 


Needle biopsy is a less risky procedure than an open 
biopsy, because it does not involve general anesthesia. 
Very rarely, the lung may collapse because of air that 
leaks in through the hole made by the biopsy needle. If 
the lung collapses, a tube will have to be inserted into the 
chest to remove the air. Some coughing up of blood 
occurs in 5% of needle biopsies. Prolonged bleeding or 
infection may also occur, although these are very rare. 


Open biopsy 

Possible complications of an open biopsy include 
infection or lung collapse. Death occurs in about one in 
3,000 cases. If the patient has very severe breathing prob- 
lems before the biopsy, breathing may be slightly 
impaired following the operation. If the person’s lungs 
were functioning normally before the biopsy, the chances 
of any respiratory problems are very small. 


Mediastinoscopy 


Complications due to mediastinoscopy are rare; 
death occurs in fewer than one in 3,000 cases. More 
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KEY TERMS 


Bronchoscopy—A medical test that enables the 
doctor to see the breathing passages and the lungs 
through a hollow, lighted tube. 


Endotracheal tube—A hollow tube that is inserted 
into the windpipe to administer anesthesia. 


Lymph nodes—Small, bean-shaped structures 
scattered along the lymphatic vessels which serve 
as filters. Lymph nodes retain any bacteria or can- 
cer cells that are traveling through the system. 


Mediastinoscopy—A medical procedure that 
allows the doctor to see the organs in the medi- 
astinal space using a thin, lighted, hollow tube (a 
mediastinoscope). 


Mediastinum—The area between the lungs, bound- 
ed by the spine, breastbone, and diaphragm. 


Sputum—Mucus or phlegm that is coughed up from 
the passageways (bronchial tubes) in the lungs. 


common complications include lung collapse or bleeding 
caused by damage to the blood vessels near the heart. 
Injury to the esophagus or voice box (larynx) may some- 
times occur. If the nerves leading to the larynx are 
injured, the patient may be left with a permanently 
hoarse voice. All of these complications are very rare. 


Normal results 


Normal results of a needle biopsy and an open biop- 
sy include the absence of any evidence of infection in the 
lungs. No lumps or nodules will be detected in the lungs 
and the cells will not show any cancerous abnormalities. 
Normal results from the mediastinoscopy will show the 
lymph nodes to be free of cancer. 


Abnormal results 


Abnormal results may be associated with diseases 
other than cancer. Nodules in the lungs may be due to 
active infections such as tuberculosis, or may be scars 
from a previous infection. The lung cells on microscopic 
examination do not resemble normal cells, and show cer- 
tain abnormalities that point to cancer. In a third of biop- 
sies using a mediastinoscope, the lymph nodes that are 
biopsied prove to be cancerous. Abnormal results should 
always be considered in the context of the patient’s med- 
ical history, physical examination, and other tests such 
as sputum examination, chest x rays, etc. before a final 
diagnosis is made. 
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f Lung cancer, non-small cell 


Definition 


Non-small cell lung cancer is a disease in which the 
cells of the lung tissues grow uncontrollably and form 
tumors. 


Description 


There are two kinds of lung cancers, primary and 
secondary. Primary lung cancer starts in the lung itself, 
and is divided into small cell lung cancer and non-small 
cell lung cancer. Small cell lung cancers are shaped like 
an oat and called oat-cell cancers; they are aggressive, 
spread rapidly, and represent 20% of lung cancers. Non- 
small cell lung cancer represents almost 80% of all pri- 
mary lung cancers. Secondary lung cancer is cancer that 
starts somewhere else in the body (for example, the 
breast or colon) and spreads to the lungs. 


The lungs 


The lungs are located along with the heart in the 
chest cavity. The lungs are not simply hollow balloons 
but have a very organized structure consisting of hollow 
tubes, blood vessels and elastic tissue. The hollow tubes, 
called bronchi, are highly branched, becoming smaller 
and more numerous at each branching. They end in tiny, 
blind sacs made of elastic tissue called alveoli. These 
sacs are where the oxygen a person breathes in is taken 
up into the blood, and where carbon dioxide moves out 
of the blood to be breathed out. 
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Normal, healthy lungs are continually secreting mucus 
that not only keeps the lungs moist, but also protects the 
lungs by trapping foreign particles like dust and dirt in 
breathed air. The inside of the lungs is covered with small 
hairlike structures called cilia. The cilia move in such a way 
that mucus is swept up out of the lungs and into the throat. 


Lung cancer 


Most lung cancers start in the cells that line the 
bronchi, and can take years to develop. As they grow 
larger they prevent the lungs from functioning normally. 
The tumor can reduce the capacity of the lungs, or block 
the movement of air through the bronchi in the lungs. As 
a result, less oxygen gets into the blood and patients feel 
short of breath. Tumors may also block the normal move- 
ment of mucus up into the throat. As a result, mucus 
builds up in the lungs and infection may develop behind 
the tumor. Once lung cancer has developed it frequently 
spreads to other parts of the body. 


The speed at which non-small cell tumors grow 
depends on the type of cells that make up the tumor. The 
following three types account for the vast majority of 
non-small cell tumors: 


e Adenocarcinomas are the most common and often 
cause no symptoms. Frequently they are not found until 
they are advanced. 


e Squamous cell carcinomas usually produce symptoms 
because they are centrally located and block the lungs. 


e Undifferentiated large cell and giant cell carcinomas 
tend to grow rapidly, and spread quickly to other parts 
of the body. 


Worldwide, lung cancer is the most common cancer 
in males, and the fifth most common cancer in women. 
The worldwide mortality rate for patients with lung can- 
cer is 86%. In the United States, lung cancer is the lead- 
ing cause of death from cancer among both men and 
women. The World Health Organization estimates that 
the worldwide mortality from lung cancer will increase 
to three million by the year 2025. Of those three million 
deaths, almost two and a half million will result from 
non-small cell lung cancer. 


The incidence of lung cancer is beginning to fall in 
developed countries. This may be a result of antismoking 
campaigns. In developing countries, however, rates con- 
tinue to rise, which may be a consequence of both indus- 
trialization and the increasing use of tobacco products. 


Causes and symptoms 


Causes 


Tobacco smoking accounts for nearly 90% of all 
lung cancers. Giving up tobacco can prevent most lung 
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cancers. Smoking marijuana cigarettes is considered 
another risk factor for cancer of the lung. Second hand 
smoke also contributes to the development of lung cancer 
among nonsmokers. 


Certain hazardous materials that people may be 
exposed to in their jobs have been shown to cause lung 
cancer. These include asbestos, coal products, and 
radioactive substances. Air pollution may also be a con- 
tributing factor. Exposure to radon, a colorless, odorless 
gas that sometimes accumulates in the basement of 
homes, may cause lung cancer in a tiny minority of 
patients. In addition, patients whose lungs are scarred 
from other lung conditions may have an increased risk of 
developing lung cancer. 


Symptoms 


Lung cancers tend to spread very early, and only 
15% are detected in their early stages. The chances of 
early detection, however, can be improved by seeking 
medical care at once if any of the following symptoms 
appear: 


e a cough that does not go away 
e chest pain 
e shortness of breath 


e recurrent lung infections, such as bronchitis or pneu- 
monia 


¢ bloody or brown-colored spit or phlegm (sputum) 
* persistent hoarseness 


e significant weight loss that is not due to dieting or vig- 
orous exercise; fatigue and loss of appetite 


e unexplained fever 


Although these symptoms may be caused by dis- 
eases other than lung cancer, it is important to consult a 
doctor to rule out the possibility of lung cancer. 


If lung cancer has spread to other organs, the patient 
may have other symptoms such as headaches, bone frac- 
tures, pain, bleeding, or blood clots. 


Diagnosis 
Physical examination and diagnostic tests 


The doctor will first take a detailed medical history 
and assess risk factors. During a complete physical exam- 
ination the doctor will examine the patient’s throat to rule 
out other possible causes of hoarseness or coughing, and 
will listen to the patient’s breathing and chest sounds. 


If the doctor has reason to suspect lung cancer, par- 
ticularly if the patient has a history of heavy smoking or 
occupational exposure to irritating substances, a chest x 
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ray may be ordered to see if there are any masses in the 
lungs. Special imaging techniques, such as computed 
tomography (CT) scans or magnetic resonance imaging 
(MRI), may provide more precise information about the 
size, shape, and location of any tumors. 


Sputum analysis 


Sputum analysis is a noninvasive test that involves 
microscopic examination of cells that are coughed up 
from the lungs. This test can diagnose at least 30% of 
lung cancers, even if tumors are not visible on chest x 
rays. In addition, the test can detect cancer in its very 
early stages, before it spreads to other regions. The spu- 
tum test does not provide any information about the loca- 
tion of the tumor. 


Lung biopsy 


Lung biopsy is the most definitive diagnostic tool 
for cancer. It can be performed in three different ways. 
Bronchoscopy involves the insertion of a slender, lighted 
tube, called a bronchoscope, down the patient’s throat 
and into the lungs. This test allows the doctor to see the 
tubes inside the lungs, and to obtain samples of lung tis- 
sue. If a needle biopsy is to be performed, the location of 
the tumor is first identified using a computerized tomog- 
raphy (CT) scan or magnetic resonance imaging (MRI). 
The doctor then inserts a needle through the chest wall 
and collects a sample of tissue from the tumor. In the 
third procedure, known as surgical biopsy, the chest wall 
is opened up and a part of the tumor, or all of it, is 
removed. A doctor who specializes in the study of dis- 
eased tissue (a pathologist) examines the tumor to identi- 
fy the cancer’s type and stage. 


Treatment 
Staging 


Treatment for non-small cell lung cancer depends 
primarily on the stage of the cancer. Staging is a process 
that tells the doctor if the cancer has spread and the 
extent of its spread. The most commonly used treatments 
are surgery, radiation therapy, and chemotherapy. 


Non-small cell lung cancer has six stages: 


e Occult carcinoma. Cancer cells have been found in the 
sputum, but no tumor has yet been found. 


e Stage 0. A small group of cancerous cells have been 
found in one location. 


e Stage I. The cancer is only in the lung and has not 
spread anywhere else. 


e Stage II. The cancer has spread to nearby lymph nodes. 
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e Stage III. The cancer has spread to more distant lymph 
nodes, and/or other parts of the chest like the diaphragm. 


e Stage IV. The cancer has spread to other parts of the 
body. 


Surgery 


Surgery is the standard treatment for the earlier 
stages of non-small cell lung cancer. The surgeon will 
decide on the type of surgery, depending on how much of 
the lung is affected. There are three different types of 
surgical procedures: 


e Wedge resection is the removal of a small part of the 
lung. 


e Lobectomy is the removal of one lobe of the lung. (The 
right lung has three lobes and the left lung has two 
lobes.) 


e Pneumonectomy is the removal of an entire lung. 


Lung surgery is a major procedure and patients can 
expect to experience pain, weakness in the chest, and 
shortness of breath. Air and fluid collect in the chest after 
surgery. As a result, patients will need help to turn over, 
cough, and breath deeply. Patients should be encouraged 
to perform these activities because they help get rid of 
the air and fluid and speed up recovery. It can take 
patients several months before they regain their energy 
and strength. 


Radiotherapy 


Patients whose cancer has progressed too far for 
surgery (Stages HI and IV) may receive radiotherapy. 
Radiotherapy involves the use of high-energy rays to kill 
cancer cells. It is used either by itself or in combination 
with surgery or chemotherapy. The amount of radiation 
used depends on the size and the location of the tumor. 


Radiation therapy may produce such side effects as 
tiredness, skin rashes, upset stomach, and diarrhea. Dry 
or sore throats, difficulty in swallowing, and loss of hair 
in the treated area are all minor side effects of radiation. 
These may disappear either during the course of the 
treatment or after the treatment is over. 


Chemotherapy 


Chemotherapy is also given to patients whose cancer 
has progressed too far for surgery. Chemotherapy is med- 
ication that is usually given intravenously to kill cancer 
cells. These drugs enter the bloodstream and travel to all 
parts of the body, killing cancer cells that have spread to 
different organs. Chemotherapy is used as the primary 
treatment for cancers that have spread beyond the lung 
and cannot be removed by surgery. It can also be used in 
addition to surgery or radiation therapy. 
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KEY TERMS 


Bronchi—The tubes that carry air into the lungs. 


Lymph—Clear fluid containing white blood cells 
that is collected from the tissues of the body and 
flows in vessels called the lymphatic system. 


Lymph node—Small, oval shaped filters in the 
lymphatic system that trap bacteria and other 
unwanted particles to ensure their removal from 


the body. 


Respiratory distress—A condition where patients 
with lung disease are not able to get enough oxygen. 


Chemotherapy is tailored to each patient’s needs. 
Most patients are given a combination of several dif- 
ferent drugs. Because these drugs also harm normal 
cells, doses are carefully adjusted. Chemotherapy 
often has severe side effects, including nausea and 
vomiting, hair loss, anemia, weakening of the immune 
system, and sometimes infertility. Most of these side 
effects end when the treatment is over. Other medica- 
tions can be given to lessen the unpleasant side effects 
of chemotherapy. 


Alternative treatment 


Because non-small cell lung cancer has a poor prog- 
nosis with conventional medical treatment, many 
patients are willing to try complementary and alternative 
therapies. These therapies are used to try to reduce 
stress, ease side effects and symptoms, or control dis- 
ease. Two treatments sometimes used are shark cartilage 
and mistletoe. Although shark cartilage is thought to 
interfere with the tumor’s blood supply, clinical trials 
have so far been inconclusive. Mistletoe is a poisonous 
plant that has been shown to kill cancer cells in the labo- 
ratory. Again, however, clinical trials with cancer 
patients have been inconclusive. 


Patients who decide to try complementary and 
alternative therapies should tell their doctor. Some of 
these therapies may interfere with conventional treat- 
ment. 


Prognosis 


The prognosis for non-small cell lung cancer is 
better if the disease is found early, and removed surgi- 
cally. For patients whose disease is caught in Stage I, 
the survival rate five years after surgery ranges from 
60% to 80%. Up to 55% of Stage II patients are alive 
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after five years, but only about 30% of Stage III 
patients make it to five years. Unfortunately, 85% of 
patients already have at least Stage III cancer by the 
time they are diagnosed. Many of these patients have 
disease that is too advanced for surgery. Despite treat- 
ment with radiotherapy and chemotherapy, the five- 
year survival for patients with inoperable disease is 
extremely low. 


Prevention 


The best way to prevent lung cancer is not to start 
smoking or to quit smoking. Secondhand smoke from 
other people’s tobacco should also be avoided. Appro- 
priate precautions should be taken when working with 
cancer-causing substances (carcinogens). Testing houses 
for the presence of radon gas, and removing asbestos 
from buildings have also been suggested as preventive 
strategies. 
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I Lung cancer, small cell 


Definition 


Small cell lung cancer is a disease in which the cells 
of the lung tissues grow uncontrollably and form tumors. 


Description 


Lung cancer is divided into two main types: small 
cell and non-small cell. Small cell lung cancer is the least 
common of the two, accounting for only about 20% of all 
lung cancers. In the past, the disease was called oat cell 
cancer because, when viewed under a microscope, the 
cancer cells resemble oats. This type of lung cancer 
grows quickly and is more likely to spread to other 
organs in the body. 


The lungs are located along with the heart in the 
chest cavity. The lungs are not simply hollow balloons, 
but have a very organized structure consisting of hollow 
tubes, blood vessels, and elastic tissue. The hollow tubes, 
called bronchi, are multi-branched, becoming smaller 
and more numerous at each branching. They end in tiny, 
blind sacs made of elastic tissue called alveoli. These 
sacs are where the oxygen a person breathes in is taken 
up into the blood, and where carbon dioxide moves out 
of the blood to be breathed out. 


Normal, healthy lungs are continually secreting 
mucus that not only keeps the lungs moist, but also pro- 
tects the lungs by trapping foreign particles like dust and 
dirt in breathed air. The inside of the lungs is covered 
with small, hair-like structures called cilia. The cilia 
move in such a way that mucus is swept up out of the 
lungs and into the throat. 


Small cell lung tumors usually start to develop in the 
central bronchi. They grow quickly and prevent the lungs 
from functioning at their full capacity. Tumors may 
block the movement of air through the bronchi in the 
lungs. As a result, less oxygen gets into the blood and 
patients feel short of breath. Tumors may also block the 
normal movement of mucus into the throat. As a result, 
mucus builds up in the lungs and infection may develop 
behind the tumor. 


Lung cancer is a growing global epidemic. World- 
wide, lung cancer is the second most common cancer 
among both men and women and is the leading cause of 
cancer death in both sexes. The worldwide mortality rate 
for patients with lung cancer is 86%. Of the 160,000 
deaths from lung cancer that occur annually in the United 
States, about 40,000 are caused by small cell lung cancer. 
Although there are differences in mortality rates between 
ethnic groups, this is mainly due to differences in smok- 
ing habits. 
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A normal lung (left) and the lung of a cigarette smoker (right). (Photograph by A. Glauberman, Photo Researchers, Inc. Repro- 


duced by permission.) 


Causes and symptoms 
Causes 


Tobacco smoking accounts for nearly 90% of all lung 
cancers. The risk of developing lung cancer is increased 
for smokers who start at a young age, and for those who 
have smoked for a long time. The risk also increases as 
more cigarettes are smoked, and when cigarettes with 
higher tar content are smoked. Smoking marijuana ciga- 
rettes is also a risk factor for lung cancer. These cigarettes 
have a higher tar content than tobacco cigarettes. 


Certain hazardous materials that people may be 
exposed to in their jobs have been shown to cause lung 
cancer. These include asbestos, coal products, and radioac- 
tive substances. Air pollution may also be a contributing 
factor. Exposure to radon, a colorless, odorless gas that 
sometimes accumulates in the basement of homes, may 
cause lung cancer in some patients. In addition, patients 
whose lungs are scarred from other lung conditions may 
have an increased risk of developing lung cancer. 


Although the exact cause of lung cancer is not known, 
people with a family history of lung cancer appear to have 
a slightly higher risk of contracting the disease. 
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Symptoms 


Small cell lung cancer is an aggressive disease that 
spreads quickly. Symptoms depend on the tumor’s loca- 
tion within the lung, and on whether the cancer has 
spread to other parts of the body. More than 80% of 
small cell lung cancer patients have symptoms for only 
three months or less, and few cases are detected early. 
The following symptoms are the most commonly report- 
ed by small cell lung cancer patients at the time of their 
diagnosis: 


* a cough that does not go away 

e chest pain 

e shortness of breath and wheezing 
* persistent hoarseness 

e fatigue and loss of appetite 


Although some patients may experience bloody spit 
or phlegm, this symptom is more commonly seen in 
patients with other types of lung cancer. 


Small cell tumors often press against a large blood 
vessel near the lungs called the superior vena cava (SVC), 
causing a condition known as SCV syndrome. This condi- 
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An x-ray image showing an oval-shaped carcinoma in the 
left lung (right of image). (Custom Medical Stock Photo. 
Reproduced by permission.) 


tion may cause patients to retain water, cough, and have 
shortness of breath. Because small cell lung cancer often 
spreads quickly to the bones and central nervous system, 
patients may also have bone pain, headaches, and seizures. 


Diagnosis 


If lung cancer is suspected, the doctor will take a 
detailed medical history that checks both symptoms and 
risk factors. During a complete physical examination, 
the doctor will examine the patient’s throat to rule out 
other possible causes of hoarseness or coughing, and lis- 
ten to the patient’s breathing and the sounds made when 
the patient’s chest and upper back are tapped. A chest x 
ray may be ordered to check for masses in the lungs. 
Special imaging techniques, such as computed tomogra- 
phy (CT) scans or magnetic resonance imaging (MRI), 
may provide more precise information about the size, 
shape, and location of any tumors. 
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Sputum analysis involves microscopic examination 
of the cells that are either coughed up from the lungs, or 
are collected through a special instrument called a bron- 
choscope. The sputum test does not, however, provide 
any information about the location of the tumor and must 
be followed by other tests. 


Lung biopsy is the most definitive diagnostic tool 
for cancer. It can be performed in several different ways. 
The doctor can perform a bronchoscopy, which involves 
the insertion of a slender, lighted tube, called a broncho- 
scope, down the patient’s throat and into the lungs. In 
addition to viewing the passageways of the lungs, the 
doctor can use the bronchoscope to obtain samples of the 
lung tissue. In another procedure known as a needle 
biopsy, the location of the tumor is first identified using a 
CT scan or MRI. The doctor then inserts a needle 
through the chest wall and collects a sample of tissue 
from the tumor. In the third procedure, known as surgical 
biopsy, the chest wall is opened up and a part of the 
tumor, or all of it, is removed for examination. 


Treatment 
Staging 


Staging procedures are important in lung cancer 
because they tell doctors whether patients have disease 
only in their lungs, or whether the cancer has spread to 
other parts of the body. To establish the cancer stage, 
doctors have to perform various tests. These may include 
bone marrow aspiration and biopsy, CT scans of the 
chest and abdomen, MRI scans of the brain, and radionu- 
clide bone scans. All of these tests determine the extent 
to which the cancer has spread. Once the stage is deter- 
mined, doctors can decide on a course of treatment, and 
can have a better idea of the patient’s prognosis. 


Unlike other types of lung cancer, the staging of 
small cell lung cancer is relatively simple. This is 
because approximately 70% of patients already have 
metastatic disease when they are diagnosed, and small 
differences in the amount of tumor found in the lungs do 
not change the prognosis. Small cell lung cancer is usual- 
ly divided into three stages: 


e Limited stage: The cancer is found only in one lung and 
in lymph nodes close to the lung. 


e Extensive stage: The cancer has spread beyond the 
lungs to other parts of the body. 


e Recurrent stage: The cancer has returned following 
treatment. 


Without treatment, small cell lung cancer has the 
most aggressive clinical course of any type of pulmonary 
tumor, with median survival from diagnosis of only 2—4 
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months. Compared with other cell types of lung cancer, 
small cell lung cancer has a greater tendency to be wide- 
ly disseminated by the time of diagnosis, but is much 
more responsive to chemotherapy and irradiation. 


Treatment of small cell lung cancer depends on 
whether the patient has limited, extensive, or recurrent 
disease. Treatment usually involves radiotherapy and 
chemotherapy. Surgery is rarely used for this type of lung 
cancer because the tumor is usually too advanced. 


Patients with limited-stage disease are usually treat- 
ed with chemotherapy. Combinations of two or more 
drugs have a better effect than treatment with a single 
drug. Up to 90% of patients with this stage of disease 
will respond to chemotherapy. The chemotherapy most 
commonly prescribed is a combination of the drugs 
etoposide (Vepesid) and cisplatin (Platinol). Combining 
chemotherapy with chest radiotherapy and/or occasion- 
ally surgery has also prolonged survival for limited- 
stage patients. 


In addition to chest radiotherapy, some patients are 
also treated with radiation therapy to the brain, even if 
no cancer is found there. This treatment, called prophy- 
lactic cranial irradiation (PCI), is given to prevent tumors 
from forming in the brain. The combination of etoposide 
and cisplatin chemotherapy with chest radiation therapy 
and PCI has increased the two-year survival of limited- 
stage small cell lung cancer patients to almost 50%. 


Combinations of different chemotherapy agents are 
also used for treating extensive-stage small cell lung can- 
cer. However, compared with limited-stage patients, the 
percentage of extensive-stage patients who respond to 
therapy is lower. Commonly used drug combinations 
include cyclophosphamide (Cytoxan), doxorubicin 
(Adriamycin), and vincristine (Oncovin), or etoposide 
and cisplatin. The addition of radiation therapy to 
chemotherapy does not improve survival in these 
patients. However, radiation therapy is used for the pal- 
liative (pain relief) treatment of symptoms of metastatic 
lung cancer, particularly brain and bone tumors. 


Patients who have recurrent small cell lung cancer 
often become resistant to chemotherapy. These patients 
are treated with palliative radiotherapy. Their doctor may 
also recommend that they take part in a clinical trial of a 
new therapy. Patients whose relapse occurs more than six 
months after their initial treatment, however, may still 
respond to traditional chemotherapy. 


Alternative treatment 


Many cancer patients have tried using shark carti- 
lage to treat their disease. Shark cartilage is thought to 
interfere with the tumor’s blood supply. A clinical trial 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Bronchi—Hollow tubes that carry air into the lungs. 


PCI—A type of radiotherapy that is used to pre- 
vent tumors from growing in the brain. 


Radionuclide bone scan—A test that tells if cancer 
has spread to the bones. 


Superior vena cava (SVC) syndrome—A condition 
seen in lung cancer patients where the tumor 
presses against a large blood vessel and causes 
various symptoms. 


using this treatment in lung cancer patients is ongoing. 
Information on this and other alternative treatments is 
available on the Internet from the National Center for 
Complementary and Alternative Medicine. 


Patients who decide to try complementary and alter- 
native therapies should tell their doctor. Some of these 
therapies may interfere with conventional treatment. 


Prognosis 


Small cell lung cancer is a very aggressive disease. 
Without treatment, limited-stage patients will survive for 
three to six months, while extensive-stage patients will 
survive six to 12 weeks. However, small cell lung cancer 
is much more responsive to chemotherapy and radiation 
therapy than other types of lung cancer. Among patients 
treated with chemotherapy, 70-90% have a major 
response to treatment. 


Survival in patients responding to therapy is four to 
five times longer than in patients without treatment. In 
addition, two years after the start of therapy, about 10% of 
patients remain free of disease. In general, women tend to 
have a better prognosis than men. Patients whose disease 
has spread to the central nervous system or liver have a 
much worse prognosis. Although the overall survival at 
five years is 5% to 10%, survival is higher in patients with 
limited stage disease. About 70% of patients who are dis- 
ease free after two years do not relapse. After five to 10 
disease-free years, relapses are rare. 


Prevention 


The best way to prevent lung cancer is either not 
start smoking, or quit smoking. Secondhand smoke from 
other people’s tobacco should also be avoided. Appropri- 
ate precautions should be taken when working with sub- 
stances that can cause cancer (carcinogens). Testing 
houses for the presence of radon gas, and removing 
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asbestos from buildings have also been suggested as pre- 
ventive strategies. 
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i Lung diseases due to gas 


or chemical exposure 
Definition 


Lung diseases due to gas or chemical exposure are 
conditions that can be acquired from indoor and outdoor 
air pollution and from ingesting tobacco smoke. 


Description 


The lungs are susceptible to many airborne poisons 
and irritants. Mucus present in the airways blocks for- 
eign particles of a certain size, however it is unable to fil- 
ter all airborne particulates. There are hundreds of sub- 
stances that can pollute air and harm lungs. Harmful 
gases and chemicals are just one type of airborne pollu- 
tant that can adversely effect the lungs. They include: 
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e vehicle exhaust 


e localized pollutants such as arsenic, asbestos, lead, and 
mercury 


e outdoor pollutants caused by industry and intensified 
by weather conditions 


e household heating, such as wood-burning stoves 
e household chemical products 


e tobacco smoke 


Lungs respond to irritants in four ways, each of 
which can occur separately or, more often, trigger other 
responses. 


e Asthma occurs when irritation causes the smooth mus- 
cles surrounding the airways to constrict. 


e Increased mucus comes from irritated mucus glands 
lining the airway. Excess mucus clogs the airway and 
prevents air from circulating. 


e Constriction of the lungs results from scarring when the 
supporting tissues are damaged. 


e Cancer is caused by certain irritants, like asbestos and 
tobacco smoke. 


The major categories that airborne irritants fall into 
are allergic, organic, inorganic, and poisonous, with 
many agents occupying more than one category. 


e Allergic irritants bother only people who are sensitive 
to them. Cat hair, insect parts, and pollen are common 
allergens. Chemicals called sulfites, which are widely 
used as food preservatives, also cause asthma. 


e There are many organic dusts that irritate the lungs. 
Most of them occur on the job and cause occupational 
lung disease. Grain dust causes silo filler’s disease. 
Cotton and other textile dusts cause byssinosis. Mold 
spores in hay cause farmer’s lung. 


e Inorganic dusts and aerosolized chemicals are also 
found mostly on the job. Classic among them are 
asbestos and coal dust. Many metals (cadmium, 
arsenic, chromium, and phosphorus), various other fine 
particles (cement, mica, rock), acid fumes, ammonia, 
ozone, and automobile and industrial emissions are part 
of a very long list. 


e Most intentional poisons (cyanide, nerve gas) that enter 
through the lungs pass through and damage other parts 
of the body. Mustard gas, used during World War I and 
banned since, directly and immediately destroys lungs. 


e Tobacco use scars the lungs and causes emphysema 
and lung cancer. 


Causes and symptoms 


Lung disease generates three major symptoms— 
coughing, wheezing, and shortness of breath. It also 
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predisposes the lungs to infections such as bronchitis 
and pneumonia. Cancer is a late effect, requiring pro- 
longed exposure to an irritant. In the case of tobacco, an 
average of a pack of cigarettes a day for forty years, or 
two packs a day for twenty years, will greatly increase 
the risk of lung cancer. 


Diagnosis 


A history of exposure combined with a chest x ray 
and lung function studies completes the diagnostic evalu- 
ation in most cases. Lung function measures the amount 
of air breathed in and out, the speed it moves, and the 
effectiveness of oxygen exchange with the blood. If the 
cause is still unclear, a lung biopsy reveals the answer. 


Treatment 


Eliminating the offending irritant and early antibi- 
otics for infection are primary. There are many tech- 
niques available to remove excess mucus from the lungs. 
Respiratory therapists are experts in these methods. 
Finally, there are several machines available to enrich the 
oxygen content of breathed air. 


A new surgical treatment called “lung reduction 
surgery” is just emerging from the experimental stage. It 
promises substantial return of lung function for selected 
patients with advanced emphysema. 


Prognosis 


Many of these diseases are progressive, because the 
irritants stay in the lungs forever. Others remain stable 
after the offensive agents are removed from the environ- 
ment. Lungs do not heal from destructive damage, but 
they can clean out infection and excess mucus, and func- 
tion better. 


Prevention 


Industrial air filters, adequate ventilation, and respi- 
rators in polluted work sites are now mandatory. Tobacco 
smoke is the world’s leading cause of lung disease and 
many other afflictions. Smoking cessation programs are 
widely available. 


Resources 


BOOKS 

Beckett, William S., W. Morgan, and C. Keith. “Byssinosis and 
Respiratory Disease Caused by Vegetable Dusts.” In Text- 
book of Pulmonary Diseases, ed. Gerald L. Baum, et al. 
Philadelphia: Lippincott-Raven, 1997. 

Graham, David R. “Noxious Gases and Fumes.” In Textbook of 
Pulmonary Diseases, ed. Gerald L. Baum, et al. Philadel- 
phia: Lippincott-Raven, 1997. 
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KEY TERMS 


Allergen—A substance that causes an allergic 
reaction in those who are sensitive to it. 


Asthma— Temporary airway narrowing that causes 
wheezing and shortness of breath due to allergies. 


Bronchitis—Infection in the bronchi (breathing 
tubes). 


Pneumonia—Infection or inflammation in the lung 
itself. 


Kelley, Jason. “Occupational Lung Diseases Caused by 
Asbestos, Silica, and Other Silicates.” In Textbook of Pul- 
monary Diseases, ed. Gerald L. Baum, et al. Philadelphia: 
Lippincott-Raven, 1997. 

Looney, R. John, and Mark J. Utell. “Occupational Asthma and 
Industrial Bronchitis.” In Textbook of Pulmonary 
Diseases, ed. Gerald L. Baum, et al. Philadelphia: Lippin- 
cott-Raven, 1997. 

Morgan, W., and C. Keith. “Occupational Lung Diseases: Coal 
Workers’ Beryllium, and Other Pneumoconioses.” In Text- 
book of Pulmonary Diseases, ed. Gerald L. Baum, et al. 
Philadelphia: Lippincott-Raven, 1997. 


PERIODICALS 

Rogers, R. M., F. C. Sciurba, and R. J. Keenan. “Lung Reduc- 
tion Surgery in Chronic Obstructive Lung Disease.” Med- 
ical Clinics of North America 80 (May 1996): 623-44. 

Sciurba, F. C., and R.M. Rogers. “Lung Reduction Surgery for 
Emphysema.” Current Opinion In Pulmonary Medicine 2 
(Mar. 1996): 97-103. 


ORGANIZATIONS 
American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 


J. Ricker Polsdorfer, MD 


Lung fluke infections see Fluke infections 


Lung function tests see Pulmonary function 
test 


Í Lung perfusion and 


ventilation scan 
Definition 


A lung perfusion scan is a nuclear medicine test that 
produces a picture of blood flow to the lungs. A lung 
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Lung surgery 


ventilation scan measures the ability of the lungs to take 
in air and uses radiopharmaceuticals to produce a picture 
of how air is distributed in the lungs. 


Purpose 


Lung perfusion scans and lung ventilation scans are 
usually performed in the same session. They are done to 
detect pulmonary embolisms, determine how much 
blood is flowing to lungs, determine which areas of the 
lungs are capable of ventilation, and assess how well the 
lungs are functioning after surgery. These tests are called 
by different names, including perfusion lung scan, 
aerosol lung scan, radionucleotide ventilation lung scan, 
ventilation lung scan, xenon lung scan, ventilation/perfu- 
sion scanning (VPS), pulmonary scintiphotography, or, 
most commonly, V/Q scan. 


Precautions 


The amount of radioactivity a person is exposed to 
during these tests is very low and is not harmful. Howev- 
er, if the patient has had other recent radionuclear tests, it 
may be necessary to wait until other radiopharmaceuti- 
cals have been cleared from the body so that they do not 
interfere with these tests. 


Description 


In a lung perfusion scan, a small amount of the pro- 
tein labeled with a radioisotope is injected into the 
patient’s hand or arm vein. The patient is positioned under 
a special camera that can detect radioactive material, and 
a series of photographs are made of the chest. When these 
images are projected onto a screen (oscilloscope), they 
show how the radioactive protein has been distributed by 
the blood vessels running through the lungs. 


In a lung ventilation scan, a mask is placed over the 
nose and mouth, and the patient is asked to inhale and 
exhale a combination of air and radioactive gas. Pictures 
are then taken that show the distribution of the gas in the 
lungs. Each test takes 15-30 minutes. 


Preparation 


There is little preparation needed for these tests. The 
patient may eat and drink normally before the procedure. 
Tests to check for pulmonary embolism are often per- 
formed on an emergency basis. 


Aftercare 


No special aftercare is needed. The patient may 
resume normal activities immediately. 
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KEY TERMS 


Pulmonary embolism—A blood clot in the arteries 
going to the lungs. 


Risks 


There are practically no risks associated with these 
tests. 


Normal results 


Normal results in both tests show an even distribu- 
tion of radioactive material in all parts of the lungs. 


Abnormal results 


In the lung perfusion scan, an absence of radioactive 
marker material suggests decreased blood flow to that 
part of the lung, and possibly a pulmonary embolism. 
However, pneumonia, emphysema, or lung tumors can 
create readings on the lung perfusion scan that falsely 
suggest a pulmonary embolism is present. 


In the lung ventilation scan, absence of marker 
material when the lung perfusion scan for the area is nor- 
mal suggests lung disease. 


Certain combinations of abnormalities in lung perfu- 
sion and ventilation scans suggest pulmonary embolism. 


Resources 


BOOKS 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 

“Scanning Tests.” In Ilustrated Guide to Diagnostic Tests, ed. 
J. A. Lewis. Springhouse, PA: Springhouse Corp. 1994. 

“Lung Scan.” In The Patient’s Guide to Medical Tests, ed. 
Barry L. Zaret, et al. Boston: Houghton Mifflin, 1997. 


Tish Davidson 


I Lung surgery 


Definition 


Lung surgery includes a variety of procedures used 
to diagnose or treat diseases of the lungs. Biopsies are 
performed to extract a small amount of tissue for diagno- 
sis, resections remove a portion of lung tissue, and other 
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surgeries are aimed at reducing the volume of the lungs, 
removing cancerous tumors, or improving lung function. 


Purpose 


The type of lung surgery performed will depend 
upon the underlying disease or condition, as well as other 
factors. 


¢Pneumonectomy usually refers to the removal of a 
lung, or sometimes one or more lobes (sections con- 
taining lung tissue, air sacs, ducts, and respiratory bron- 
chiole). It is most commonly indicated in certain forms 
and stages of lung cancer. 


Thoracotomy, or surgical incision of the chest wall, is 
used primarily as a diagnostic tool when other proce- 
dures have failed to provide adequate diagnostic infor- 
mation. 


Lobectomy is the term used to describe removal of one 
lobe of a lung. It is most commonly indicated for lung 
cancer, but may also be used for cystic fibrosis patients 
if other treatments have failed. 


Other surgical procedures include segmental resection or 
wedge resection. A resection is the removal of a part of 
the lung, often in order to remove a tumor. Wedge resec- 
tion is removal of a wedge-shaped portion of lung tissue. 


Volume reduction surgery is a newer surgery used to 
help relieve shortness of breath and increase tolerance 
for exercise in patients with chronic obstructive pul- 
monary disease, such as emphysema. 


Other surgeries are continuously improved upon to 
make biopsy less invasive and surgery more effective, 
such as video-assisted lobectomy. Other purposes for 
lung surgery may include severe abscess, areas of long- 
term infection, or permanently enlarged or collapsed 
lung tissue. 


Precautions 


Thoracotomy should not be performed on patients 
whose general health status will not tolerate major 
surgery. Any surgery carries with it risks associated with 
general anesthesia and possibility of infection. Patients 
whose risk for these complications outweighs benefit 
may not be considered candidates for lung surgery. Each 
individual patient’s condition will be reviewed prior to 
the treatment decision. 


Description 


Lung surgery procedures will vary depending on the 
underlying cause of the surgical test or intervention. A 
patient will be placed under general anesthesia during the 
surgery. An incision is made to examine the lungs. Dis- 
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eased tissue is removed and may be sent for biopsy. Fol- 
lowing the surgery, drainage tubes may be placed in the 
chest to drain fluids, blood, and air from the chest cavity. 
Tubes will most likely remain in place for one to two days, 
depending on the surgery and the patient’s condition. The 
chest cavity, ribs, and skin are closed and the incision will 
be sutured. Hospital stay averages from three to 10 days. 


Pneumonectomy consists of removal of all of one 
lung. It may often be indicated only when a lobectomy 
does not successfully remove the cancerous or damaged 
tissue. Thoracotomy consists of reaching the lung tissue 
through incision and obtaining tissue for a biopsy. The 
biopsy is used to diagnose or stage cancer, and thoraco- 
tomy may be avoided until other less invasive methods 
have failed. Volume reduction surgery involves incision 
and removal of those parts of the lung or lungs that are 
the most destroyed, in order to allow for full function of 
the remaining lung structure. This procedure is still 
being studied. 


Lobectomy is performed in the same general manner 
as other lung surgeries, but will involve removal of an 
entire lobe of the lung. Most patients with Stage I or II 
non-small cell lung cancer will receive this treatment for 
their disease, or a less extensive resection. Lobectomy 
may only be performed if a wedge or segmental resection 
is ineffective, but is generally preferred as treatment for 
primary lung cancer in any patient who can tolerate the 
procedure. Wedge and segmental resections are still major 
surgery, but remove less tissue and may be the first choice 
for some patients, such as those with Stage I and Stage II 
non-small cell lung cancer. Patients who do not have 
enough pulmonary function to undergo a lobectomy will 
receive a wedge or segmental resection instead. This may 
lead to a higher recurrence rate of cancer. In general, the 
surgery method chosen will depend on specific circum- 
stances and consideration of benefit versus risk. 


Preparation 


Preparation for lung surgery is much like that for 
any major surgery. Patients will receive instructions from 
a physician concerning limit of food or water intake prior 
to the surgery, as well as risks and expected recovery. 
Patients should continue to follow treatment for the 
underlying condition, unless instructed otherwise by the 
physician, and should discuss medications and changes 
in condition with their physician prior to the surgery. 


Aftercare 


The chest tube inserted at the end of surgery will 
remain in place until the lung has fully expanded. Patients 
will be carefully monitored in the hospital for complica- 
tions and infection. Deep breathing is recommended to 
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Lung transplantation 


help lessen the risk of pneumonia and infection. Breath- 
ing exercises will also help expand the lung. After dis- 
charge from the hospital, the patient may still receive 
some pain or infection-fighting medications and should 
recover within one to three months of the operation. 


Risks 


Risks of lung surgery follows those of any major 
surgery involving general anesthesia. These risks include 
reactions to anesthetics or medications, bleeding, infec- 
tion, and problems restoring breathing. Lung surgery, in 
particular, offers the risk of pneumonia and blood clots. 
Thoracotomy, as a biopsy procedure, offers greater risk 
than most biopsy procedures. 


Normal results 


Outcome for any lung surgery depends on many fac- 
tors and the severity of disease. In general, the predicted 
benefits, which justified the surgery, are normal expected 
results. Thoracotomy results in a definitive diagnosis in 
more than 90% of patients. Volume reduction surgery has 
been shown to result in relief of some symptoms and 
improvement in quality of life for selected patients with 
severe emphysema and have shown short-term promise. 


Mortality from lung surgery improves as procedures 
move from the more complete pneumonectomy to lobec- 
tomy, and the lowest rate for segmental resection. 


Resources 


PERIODICALS 

Norman, M., et al. “Improved Lung Function and Quality of 
Life Following Increased Elastic Recoil After Lung Vol- 
ume Reduction Surgery in Emphysema.” Respiratory 
Medicine 92 (1998): 653-658. 


ORGANIZATIONS 

American Cancer Society. 1599 Clifton Rd., NE, Atlanta, GA 
30329-4251. (800) 227-2345. <http://www.cancer.org>. 

American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhlbi.nih.gov>. 


Teresa Norris, RN 


I Lung transplantation 


Definition 


Lung transplantation involves removal of one or 
both diseased lungs from a patient and the replacement 
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National Transplant Waiting List By Organ Type 
(June 2000) 


Organ Needed Number Waiting 


Kidney 48,349 
Liver 15,987 
Heart 4,139 
Lung 3,695 
Kidney-Pancreas 2,437 
Pancreas 942 
Heart-Lung 212 
Intestine 137 


of the lungs with healthy organs from a donor. Lung 
transplantation may refer to single, double, or even heart- 
lung transplantation. 


Purpose 


The purpose of lung transplantation is to replace a 
lung that no longer functions, or is cancerous, with a 
healthy lung. In order to qualify for lung transplantation, a 
patient must suffer from severe lung disease which limits 
activities of daily living. There should be potential for 
rehabilitated breathing function. Attempts at other medical 
treatments should be exhausted before transplantion is 
considered. Many candidates for this procedure have end- 
stage fibrotic lung disease, are dependent on oxygen thera- 
py, and are likely to die of their disease in 12-18 months. 


Patients with emphysema or chronic obstructive 
pulmonary disease (COPD) should be under 60 years of 
age, have a life expectancy without transplantation of 
two years or less, progressive deterioration, and emotion- 
al stability in order to be considered for lung transplanta- 
tion. Young patients with end-stage silicosis (a progres- 
sive lung disease) may be candidates for lung or heart- 
lung transplantation. Patients with Stage III or Stage IV 
sarcoidosis (a chronic lung disease) with cor pulmonale 
should be considered as early as possible for lung trans- 
plantation. Other indicators of lung transplantation 
include pulmonary vascular disease and chronic pul- 
monary infection. 


Precautions 


Patients who have diseases or conditions which may 
make them more susceptible to organ rejection should not 
receive a lung transplant. This includes patients who are 
acutely ill and unstable; who have uncontrolled or untreat- 
able pulmonary infection; significant dysfunction of other 
organs, particularly the liver, kidney, or central nervous 
system; and those with significant coronary disease or left 
ventricular dysfunction. Patients who actively smoke ciga- 
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rettes or are dependent on drugs or alcohol may not be 
selected. There are a variety of protocols that are used to 
determine if a patient will be placed on a transplant recipi- 
ent list, and criteria may vary depending on location. 


Description 


Once a patient has been selected as a possible organ 
recipient, the process of waiting for a donor organ match 
begins. The donor organ must meet clear requirements 
for tissue match in order to reduce the chance of organ 
rejection. It is estimated that it takes an average of one 
to two years to receive a suitable donor lung, and the 
wait is made less predictable by the necessity for tissue 
match. Patients on a recipient list must be available and 
ready to come to the hospital immediately when a donor 
match is found, since the life of the lungs outside the 
body is brief. 


Single lung transplantation is performed via a stan- 
dard thoracotomy (incision in the chest wall) with the 
patient under general anesthesia. Cardiopulmonary 
bypass (diversion of blood flow from the heart) is not 
always necessary for a single lung transplant. If bypass is 
necessary, it involves re-routing of the blood through 
tubes to a heart-lung bypass machine. Double lung trans- 
plantation involves implanting the lungs as two separate 
lungs, and cardiopulmonary bypass is usually required. 
The patient’s lung or lungs are removed and the donor 
lungs are stitched into place. Drainage tubes are inserted 
into the chest area to help drain fluid, blood, and air out 
of the chest. They may remain in place for several days. 
Transplantation requires a long hospital stay and recov- 
ery can last up to six months. 


Heart-lung transplants always require the use of car- 
diopulmonary bypass. An incision is made through the mid- 
dle of the sternum. The heart, lung, and supporting struc- 
tures are transplanted into the recipient at the same time. 


Preparation 


In addition to tests and criteria for selection as a can- 
didate for transplantation, patients will be prepared by 
discussing the procedure, risks, and expected prognosis 
at length with their doctor. Patients should continue to 
follow all therapies and medications for treatment of the 
underlying disease unless otherwise instructed by their 
physician. Since lung transplantation takes place under 
general anesthesia, normal surgical and anesthesia prepa- 
ration should be taken when possible. These include no 
food or drink from midnight before the surgery, discus- 
sion of current medications with the physician, and 
informing the physician of any changes in condition 
while on the recipient waiting list. 
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KEY TERMS 


Pulmonary—Refers to the respiratory system, or 
breathing function and system. 


Sarcoidosis—A chronic disease with unknown 
cause that involves formation of nodules in bones, 
skin, lymph nodes, and lungs. 


Silicosis—A progressive disease that results in 
impairment of lung function and is caused by 
inhalation of dust containing silica. 


Aftercare 


Careful monitoring will take place in a recovery 
room immediately following the surgery and in the 
patient’s hospital room. Patients must take immunosup- 
pression, or anti-rejection, drugs to reduce the risk of 
rejection of the transplanted organ. The body considers 
the new organ an invader and will fight its presence. The 
anti-rejection drugs lower the body’s immune function in 
order to improve acceptance of the new organs. This also 
makes the patient more susceptible to infection. 


Frequent check-ups with a physician, including x 
ray and blood tests, will be necessary following surgery, 
probably for a period of several years. 


Risks 


Lung transplantation is a complicated and risky pro- 
cedure, partly because of the organs and systems 
involved, and also because of the risk of rejection by the 
recipient’s body. Acute rejection most often occurs within 
the first four months following surgery, but may occur 
years later. Infection is a substantial risk for organ recipi- 
ents. An early complication of the surgery can be poor 
healing of the bronchial and tracheal openings created 
during the surgery. A late complication and risk is chronic 
rejection. This can result in inflammation of the bronchial 
tubes or in late infection from the prolonged use of 
immunosuppressant drugs to fight rejection. Overall, 
lung transplant recipients have demonstrated average one 
and two-year survival rates of more than 70%. 


Normal results 


The outcome of lung transplantation can be mea- 
sured in survival rates, and also in improved quality of 
life for recipients. Studies have reported improved quali- 
ty of life after lung and heart-lung transplants. One study 
showed that at the two-year follow-up period, 86% of 
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Luteinizing hormone test 


studied recipients reported no limitation to their activity. 
Demonstration of normal results for patients may include 
quality of life measurements, as well as testing to ensure 
lack of infection and rejection. 


Resources 


BOOKS 

Maurer, Janet R., Ronald F. Grossman, and Noel Zamel. “Lung 
Transplantation.” In Textbook of Respiratory Medicine. 
2nd ed. Ed. John F. Murray and Jay A. Nadel. Philadel- 
phia: W. B. Saunders Co., 1994. 


ORGANIZATIONS 

Children’s Organ Transplant Association, Inc. 2501 COTA 
Drive, Bloomington, IN 47403. (800) 366-2682. <http:// 
www.cota.org>. 

Second Wind Lung Transplant Association, Inc. 9030 West 
Lakeview Court, Crystal River, FL 34428. (888) 222- 
2690. <http://www.arthouse.com/secondwind>. 


Teresa Norris, RN 


Lupus erythematosus see Systemic lupus 
erythematosus 


Luque rod see Spinal instrumentation 


i Luteinizing hormone test 


Definition 


The luteinizing hormone (LH) test is a test of the 
blood or urine to measure the level of luteinizing hormone 
(lutropin). This hormone level is highest immediately 
before a woman ovulates during her menstrual cycle. 


Purpose 


The LH test is frequently used to determine the tim- 
ing of ovulation. Couples who are trying to become preg- 
nant may use information about the timing of ovulation 
to improve their chance of conception. The LH test and 
other hormone tests may be used during infertility 
screening to chart a woman’s menstrual cycle. It may 
also be used during preparation for in vitro fertilization, 
to determine when eggs are mature and ready to be 
removed from the ovary. 


Description 


Lutenizing hormone is a hormone released by the 
pituitary gland, a small gland at the base of the brain. The 
hormone stimulates the ovaries to produce and release 
eggs each month during the menstrual cycle. The level of 
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LH in the blood is highest before ovulation. This increase 
in hormone level is sometimes called a “surge.” A urine 
or blood sample can be analyzed by a laboratory for the 
level of LH present. An LH test may be used as part of an 
infertility screening to determine if there is a hormonal 
imbalance that might make it difficult to become preg- 
nant. If fertility drugs are given to stimulate ovulation, an 
LH test can help determine the best time for sexual inter- 
course. The LH test may also be used to determine when 
eggs are mature enough to be surgically removed from 
the ovary as part of the in vitro fertilization process. LH 
tests may also aid in the diagnoses of polycystic ovary 
disease, premature ovarian failure, and menopause. 


A urine LH detection kit is also available for use at 
home. These are sometimes called “ovulation tests” and 
are similar to home pregnancy test kits. A sample of the 
woman’s first morning urine is tested with the materials 
provided in the kit. These home tests are often used by 
women who want to become pregnant. By monitoring 
levels of LH and watching for the “surge,” they can time 
sexual intercourse to coincide with ovulation, increasing 
the chance that the egg will be fertilized. 


Preparation 


If a blood sample is taken, the skin around the vein 
where the needle will be inserted is swabbed with an 
antiseptic. No special preparation is necessary for collec- 
tion of a urine sample. 


Aftercare 


No special aftercare is required. If the blood is test- 
ed, as with any blood sampling, the area where the nee- 
dle was inserted should be kept clean. 


Risks 


There are no significant risks associated with either 
the blood or urine test for LH. 


Normal results 


The level of LH in the blood or urine will vary 
depending on when the sample was taken during the 
menstrual cycle. LH levels will be highest around the 
time of ovulation, about halfway between a woman’s 
menstrual periods. Levels will be lower during the rest of 
the month. Women who have already experienced 
menopause will normally have lower LH levels. 


Abnormal results 
LH levels that remain low throughout the menstrual 


cycle may indicate a hormonal imbalance that could pre- 
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KEY TERMS 


Lutropin—Another term for luteinizing hormone, 
this hormone stimulates the development and 
release of the egg from the ovary. 


vent ovulation. Additional testing may be required if this 
test is done as part of an infertility screening. 


Resources 


BOOKS 

“Pituitary Disorders.” In The Merck Manual of Diagnosis and 
Therapy. 16th ed. Ed. Robert Berkow. Rahway, NJ: Merck 
Research Laboratories, 1992. 

Sher, G., V. M. Davis, and J. Stoess. In Vitro Fertilization: The 
A.R.T. of Making Babies. New York: Facts On File, 1995. 

The Patient's Guide to Medical Tests. Ed. Barry L. Zaret, et al. 
Boston: Houghton Mifflin, 1997. 


Altha Roberts Edgren 


Lyme borreliosis see Lyme disease 


f Lyme disease 


Definition 


Lyme disease is an infection transmitted by the bite 
of ticks carrying the spiral-shaped bacterium Borrelia 
burgdorferi. The disease was named for Lyme, Connecti- 
cut, the town where it was first diagnosed in 1975 after a 
puzzling outbreak of arthritis. The organism was named 
for its discoverer, Willy Burgdorfer. The effects of this 
disease can be long-term and disabling unless it is recog- 
nized and treated properly with antibiotics. 


Description 


Lyme disease, which is also called Lyme borreliosis, 
is a vector-borne disease. This term means that it is deliv- 
ered from one host to another. In this case, a tick bearing 
the Borrelia burgdorferi organism literally inserts it into 
a host’s bloodstream when it bites the host to feed on its 
blood. It is important to note that neither Borrelia 
burgdorferi nor Lyme disease can be transmitted directly 
from one person to another, or from pets to humans. 


In the United States, Lyme disease accounts for 
more than 90% of all reported vector-borne illnesses. It is 
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a significant public health problem and continues to be 
diagnosed in significant numbers. More than 99,000 
cases were reported between 1982 and 1996. When the 
numbers for 1996 Lyme disease cases reported were tal- 
lied, there were 16,455 new cases, a record high follow- 
ing a drop in reported cases from 1994 (13,043 cases) to 
1995 (11,700 cases). Controversy clouds the true inci- 
dence of Lyme disease because no test is definitively 
diagnostic for the disease, and the broad spectrum of 
Lyme disease’s symptoms mimic those of so many other 
diseases. Originally, public health specialists thought 
Lyme disease was limited geographically in the United 
States to the East Coast. We now know it occurs in most 
states, with the highest number of cases in the eastern 
third of the country and a strip along the West Coast that 
includes California and Oregon. As of 2001, Lyme dis- 
ease is also found across Europe, in the countries of the 
former Soviet Union, and in China and Japan. 


The risk for acquiring Lyme disease varies, depend- 
ing on what stage in its life cycle a tick has reached. A 
tick passes through three stages of development—larva, 
nymph, and adult—each of which is dependent on a live 
host for food. In the United States, Borrelia burgdorferi 
is borne by ticks of several species in the genus Ixodes, 
which usually feed on the white-footed mouse and deer 
(and are often called deer ticks). In the summer, the lar- 
val ticks hatch from eggs laid in the ground and feed by 
attaching themselves to small animals and birds. At this 
stage they are not a problem for humans. It is the next 
stage—the nymph—that causes most cases of Lyme dis- 
ease. Nymphs are very active from spring through early 
summer, at the height of outdoor activity for most peo- 
ple. Because they are still quite small (less than 2 mm), 
they are difficult to spot, giving them ample opportunity 
to transmit Borrelia burgdorferi while feeding. 
Although far more adult ticks than nymphs carry Borre- 
lia burgdorferi, the adult ticks are much larger, more 
easily noticed, and more likely to be removed before the 
24 hours or more of continuous feeding needed to trans- 
mit Borrelia burgdorferi. 


Causes and symptoms 


Lyme disease is caused by Borrelia burgdorferi. 
Once Borrelia burgdorferi gains entry to the body 
through a tick bite, it can move through the bloodstream 
quickly. Only 12 hours after entering the bloodstream, 
Borrelia burgdorferi can be found in cerebrospinal fluid 
(which means it can affect the nervous system). Treating 
Lyme disease early and thoroughly is important because 
lyme disease can hide for long periods within the body in 
a clinically latent state. That ability explains why symp- 
toms can recur in cycles and can flare up after months or 
years, even over decades. It is important to note, howev- 
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The first sign of Lyme disease is usually an itchy rash around the site of the tick bite. (Science Photo Library. Custom Medical 


Stock Photo. Reproduced by permission.) 


er, that not many people who are exposed to Borrelia 
burgdorferi develops the disease. 


Lyme disease is usually described in terms of length 
of infection (time since the person was bitten by a tick 
infected with lyme disease) and whether Borrelia 
burgdorferi is localized or disseminated (spread through 
the body by fluids and cells carrying Borrelia burgdor- 
feri). Furthermore, when and how symptoms of Lyme 
disease appear can vary widely from patient to patient. 
People who experience recurrent bouts of symptoms over 
time are said to have chronic lyme disease. 


Early, localized Lyme disease 


The most recognizable indicator of Lyme disease 
is arash around the site of the tick bite. Often, the tick 
exposure has not been recognized. The eruption might 
be warm or itch. The rash—erythema migrans (EM)- 
generally develops within three to 30 days and usually 
begins as a round, red patch that expands outward. 
About 75% of patients with Lyme disease develop EM. 
Clearing may take place from the center out, leaving a 
bull’s-eye effect; in some cases, the center gets redder 
instead of clearing. The rash may look like a bruise on 
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people with dark skin. Of those who develop lyme dis- 
ease, about 50% notice flu-like symptoms, including 
fatigue, headache, chills and fever, muscle and joint 
pain, and lymph node swelling. However, a rash at the 
site can also be an allergic reaction to the tick saliva 
rather than an indicator of lyme disease, particularly if 
the rash appears in /ess than three days and disappears 
only days later. 


Late, disseminated disease and chronic Lyme 
disease 


Weeks, months, or even years after an untreated tick 
bite, symptoms can appear in several forms, including: 


¢ fatigue, forgetfulness, confusion, mood swings, irri- 
tability, numbness 


e neurologic problems, such as pain (unexplained and not 
triggered by an injury), Bell’s palsy (facial paralysis, 
usually one-sided but may be on both sides), and a 
mimicking of the inflammation of brain membranes 
known as meningitis (fever, severe headache) 


e arthritis (short episodes of pain and swelling in joints) 
and other musculoskeletal complaints. Arthritis eventu- 
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Reported number of Lyme disease cases by state 
United States, 1996* 


*n = 16,455 


Lyme disease accounts for more than 90% of all reported vector-borne illnesses in the United States. It is caused by an infec- 
tion transmitted by the bite of ticks carrying the Borrelia burgdorferi bacterium. Data taken from the Centers for Disease Control. 


Illustration by Electronic Illustrators Group.) 


ally develops in about 60% of patients with untreated 
lyme disease 


Less common effects of Lyme disease are heart 
abnormalities (such as irregular rhythm or cardiac block) 
and eye abnormalities (such as swelling of the cornea, 
tissue, or eye muscles and nerves). 


Diagnosis 


A clear diagnosis of Lyme disease can be difficult, 
and relies on information the patient provides and the 
doctor’s clinical judgment, particularly through elimina- 
tion of other possible causes of the symptoms. Lyme dis- 
ease may mimic other conditions, including chronic 
fatigue syndrome (CFS), multiple sclerosis (MS), and 
other diseases with many symptoms involving multiple 
body systems. Differential diagnosis (distinguishing 
kyme disease from other diseases) is based on clinical 
evaluation with laboratory tests used for clarification 
when necessary. A two-test approach is common to con- 
firm the results. Because of the potential for misleading 
results (false-positive and false-negative), laboratory 
tests alone cannot establish the diagnosis. 
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In February 1999 the Food and Drug Administra- 
tion (FDA) approved a new blood test for Lyme disease 
called PreVue. The test, which searches for antigens 
(substances that stimulate the production of antibodies) 
produced by Borrelia burgdorferi, gives results within 
one hour in the doctor’s office. A positive result from 
the PreVue test is confirmed by a second blood test 
known as the Western blot, which must be done in a 
laboratory. 


Doctors generally know which disease-causing 
organisms are common in their geographic area. The 
most helpful piece of information is whether a tick bite 
or rash was noticed and whether it happened locally or 
while traveling. Doctors may not consider Lyme disease 
if it is rare locally, but will take it into account if a patient 
mentions vacationing in an area where the disease is 
commonly found. 


Treatment 


The treatment for Lyme disease is antibiotic thera- 
py; however, overprescribing of antibiotics can lead to 
serious problems, so the decision to treat must be made 
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with care. Disease organisms can develop resistance to 
families of medications over time, rendering the drugs 
useless. Furthermore, testing and treatments can be 
expensive. If a patient has strong indications of Lyme 
disease (symptoms and medical history), the doctor will 
probably begin treatment on the presumption of this 
disease. The American College of Physicians recom- 
mends treatment for a patient with a rash resembling 
EM or who has arthritis, a history of an EM-type rash, 
and a previous tick bite. 


The benefits of treating early must be weighed 
against the risks of over treatment. The longer a patient is 
ill with lyme disease before treatment, the longer the 
course of therapy must be, and the more aggressive the 
treatment. The development of opportunistic organisms 
may produce other symptoms. For example, after long- 
term antibiotic therapy, patients can become more sus- 
ceptible to yeast infections. Treatment may also be asso- 
ciated with adverse drug reactions. 


For most patients, oral antibiotics (doxycycline or 
amoxicillin) are prescribed for 21 days. When symptoms 
indicate nervous system involvement or a severe episode 
of Lyme disease, intravenous antibiotic (ceftriaxone) 
may be given for 14-30 days. Some physicians consider 
intravenous ceftriaxone the best therapy for any late 
manifestation of disease, but this is controversial. Corti- 
costeroids (oral) may be prescribed if eye abnormalities 
occur, but they should not be used without first consult- 
ing an eye doctor. 


The doctor may have to adjust the treatment regimen 
or change medications based on the patient’s response. 
Treatment can be difficult because Borrelia burgdorferi 
comes in several strains (some may react to different 
antibiotics than others) and may even have the ability to 
switch forms during the course of infection. Also, Borrelia 
burgdorferi can shut itself up in cell niches, allowing it to 
hide from antibiotics. Finally, antibiotics can kill Borrelia 
burgdorferi only while it is active rather than dormant. 


Alternative treatment 


Supportive therapies may minimize symptoms of 
LD or improve the immune response. These include vita- 
min and nutritional supplements, mostly for chronic 
fatigue and increased susceptibility to infection. For 
example, yogurt and Lactobacillus acidophilus prepara- 
tions help fight yeast infections, which are common in 
people on long-term antibiotic therapy. In addition, 
botanical medicine and homeopathy can be considered 
to help bring the body’s systems back to a state of health 
and well being. A Western herb, spilanthes (Spilanthes 
spp.), may be effective in treating diseases like LD that 
are caused by spirochetes (spiral-shaped bacteria). 
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Prognosis 


If aggressive antibiotic therapy is given early, and 
the patient cooperates fully and sticks to the medication 
schedule, recovery should be complete. Only a small per- 
centage of lyme disease patients fail to respond or 
relapse (have recurring episodes). Most long-term effects 
of the disease result when diagnosis and treatment is 
delayed or missed. Co-infection with other infectious 
organisms spread by ticks in the same areas as Borrelia 
burgdorferi (babesiosis and ehrlichiosis, for instance) 
may be responsible for treatment failures or more severe 
symptoms. Lyme disease has been responsible for 
deaths, but they are rare. 


Prevention 
Get vaccinated 


A vaccine against Lyme disease was approved by the 
FDA in 1999. The vaccine, called LYMErix, appears to 
work by stimulating the production of antibodies in 
human blood that kill Lyme disease spirochetes in the gut 
of the tick when the tick feeds on a vaccinated person. 
The vaccine is given in three doses over a one-year peri- 
od; the first dose is followed by a second dose one month 
later, and a third dose a year after the first. The doses 
should be timed so that the second and third doses are 
given several weeks before the beginning of spring. It is 
not known how long the vaccine protects people against 
Lyme disease. 


Household pets can get lyme disease and develop 
the same joint pains and fever as humans, but dogs at 
least can also be protected by vaccination. As of 1999, 
there are three lyme vaccines available for dogs, called 
LymeVax, Galaxy Lyme, and Canine Recombinant lyme. 
Healthy dogs nine weeks or older can be vaccinated. 
There is no vaccine available as yet for cats. 


Although LYMErix protects most people, it is not 
100% effective against Lyme disease. It should not be 
considered a substitute for other preventive measures. 
The best prevention strategy is through minimizing risk 
of exposure to ticks and using personal protection pre- 
cautions. 


Minimize risk of exposure 


Precautions to avoid contact with ticks include mov- 
ing leaves and brush away from living quarters. Most 
important are personal protection techniques when out- 
doors, such as: 


* spraying tick repellent on clothing and exposed skin. 


e wearing light-colored clothing to maximize ability to 
see ticks 
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e tucking pant legs into socks or boot top 
¢ checking children and pets frequently for ticks 


In highly tick-populated areas, each individual 
should be inspected at the end of the day to look for 
ticks. 


Minimize risk of disease 


The two most important factors are removing the 
tick quickly and carefully, and seeking a doctor’s evalua- 
tion at the first sign of symptoms of Lyme disease. When 
in an area that may be tick-populated: 


e check for ticks, particularly in the area of the groin, 
underarm, behind ears, and on the scalp 


e stay calm and grasp the tick as near to the skin as possi- 
ble, using a tweezer 


e to minimize the risk of squeezing more bacteria into the 
bite, pull straight back steadily and slowly 


e do not try to make the tick back out by using vaseline, 
alcohol, or a lit match 


e place the tick in a closed container (for species identifi- 
cation later, should symptoms develop) or dispose of it 
by flushing 


e see a physician for any sort of rash or patchy discol- 
oration that appears three to 30 days after a tick bite 


Medical studies to date do not support the preventa- 
tive use of antibiotics after a tick bite, even if the tick has 
been identified as a deer tick. The risk of Lyme disease 
after a deer tick exposure appears to be quite low. 


Resources 


BOOKS 

“Bacterial Diseases: Lyme Disease.” In The Merck Manual of 
Diagnosis and Therapy, edited by Mark H. Beers, MD, 
and Robert Berkow, MD. Whitehouse Station, NJ: Merck 
Research Laboratories, 1999. 

Territo, J., and D. V. Lang. Coping With Lyme Disease: A Prac- 
tical Guide to Dealing With Diagnosis and Treatment. 
Henry Holt, 1997. 

Vanderhoof-Forschne, K. Everything You Need to Know About 
Lyme Disease and Other Tick-Borne Disorders. New 
York: John Wiley & Sons, 1997. 


PERIODICALS 

American College of Physicians/American Society of Internal 
Medicine. “Lyme Disease: A Patient’s Guide.” ACP/ASIP, 
1996-2001. <http://www.acponline.org/lyme/patient>. 

“Breakthrough of the Year: The Runners-Up.” Science 
278(December 19, 1997): 2039. 

Lewis, Carol. “New Vaccine Targets Lyme Disease.” FDA Con- 
sumer Magazine May-June 1999. FDA Publication No. 
99-1304. 
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KEY TERMS 


Blood-brain barrier—A blockade of cells separat- 
ing the circulating blood from elements of the 
central nervous system (CNS); it acts as a filter, 
preventing many substances from entering the 
central nervous system. 


Cerebrospinal fluid—Clear fluid found around the 
brain and spinal cord and in the ventricles of the 
brain. 


Erythema migrans (EM)—A red skin rash that is 
one of the first signs of Lyme disease in about 75% 
of patients. 


Lyme borreliosis—Another name for Lyme disease. 


Spirochete—A bacterium shaped like a loosely 
coiled spiral. The organism that causes Lyme dis- 
ease is a spirochete. 


Vector-borne—Delivered from one host to anoth- 
er, as in an insect or tick bearing an organism 
causing an infectious disease. 


ORGANIZATIONS 

American Lyme Disease Foundation, Inc. Mill Pond Offices, 
293 Route 100, Suite 204, Somers, NY 10589. 800-876- 
LYME. <http://www.w2.com/docs2/d5/lyme.html>. 

Centers for Disease Control, Washington, DC. Lyme Disease 
Information Voice Information System. (404) 332-4555. 
<http://www.cdc.gov/ncidod/dvbid/lymeinfo.htm>. 

The Lyme Disease Network of NJ, Inc. 43 Winton Road, East 
Brunswick, NJ 08816. <http://www.lymenet.org>. 

National Institutes of Health Lyme Lines, National Institute of 
Allergy and Infectious Diseases. Box AMS, 9000 
Rockville Pike, Bethesda, MD 20891. <http://www. 
medlineplus.nlm.nih.gov/medlineplus/lymedisease.html>. 


Rebecca J. Frey, PhD 


Lymph node angiogram see 
Lymphangiography 


f Lymph node biopsy 


Definition 


A lymph node biopsy is a procedure in which all or 
part of a lymph node is removed and examined to deter- 
mine if there is cancer within the node. 
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Lymphocytes 


Giant cells 


Granuloma 


Epithelioid cells 


LYMPH NODE 


Lymph node biopsy is a procedure in which a sample of lymph node tissue is removed for laboratory analysis. It is generally 
performed on an outpatient basis. (Illustration by Electronic Illustrators Group.) 


Purpose 


The lymph system is the body’s primary defense 
against infection. It consists of the spleen, tonsils, thy- 
mus, lymph nodes, lymph vessels, and the clear, slightly 
yellow fluid called lymph. These components produce 
and transport white blood cells called lymphocytes and 
macrophages that rid the body of infection. The lymph 
system is also involved in the production of antibodies. 
Antibodies are proteins that fight bacteria, viruses, and 
other foreign materials that enter the body. 


The lymph vessels are similar to veins, only instead 
of carrying blood as veins do, they circulate lymph to 
most tissues in the body. Lymph nodes are about 600 
small, bean-shaped collections of tissue found along the 
lymph vessel. They produce cells and proteins that fight 
infection, and clean and filter lymph. Lymph nodes are 
sometimes called lymph glands, although they are not 
true glands. When someone talks about having swollen 
glands, they are actually referring to lymph nodes. 


Normal lymph glands are no larger than 0.5 in (1.3 
cm) in diameter and are difficult to feel. However, lymph 
nodes can enlarge to greater than 2.5 in (6 cm) and can 
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become sore. Most often the swelling is caused by an 
infection, but it can also be caused by cancer. 


Cancers can metastasize (spread) through the lymph 
system from the site of the original tumor to distant parts 
of the body where secondary tumors are formed. The pur- 
pose of a lymph node biopsy is to determine the cause of 
the swelling and/or to see if cancer has begun to spread 
through the lymph system. This information is important 
in staging the cancer and devising a treatment plan. 


Precautions 


Women who are pregnant should inform their doctor 
before a lymph node biopsy, although pregnancy will 
not affect the results. 


Description 


There are three kinds of lymph node biopsy. Sentinel 
lymph node mapping and biopsy is a promising new 
technique that is discussed in its own entry. Fine needle 
aspiration (FNA) biopsy, often just called needle biopsy, 
is done when the lymph node of interest is near the sur- 
face of the body. A hematologist (a doctor who special- 
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izes in blood diseases) usually performs the test. In FNA 
biopsy, a needle is inserted through the skin and into the 
lymph node, and a sample of tissue is drawn out of the 
node. This material is preserved and sent to the laborato- 
ry for examination. 


Advantages of a needle biopsy are that the test is 
minimally invasive. Only a local anesthetic is used, the 
procedure generally takes less than half an hour, and 
there is little pain afterwards. The disadvantage is that 
cancer may not be detected in the small sample of cells 
removed by the needle. 


Open lymph node biopsy is a surgical procedure. It 
is done by a surgeon under general anesthesia on lymph 
nodes in the interior of the body and under local anesthe- 
sia on surface lymph nodes where FNA biopsy is consid- 
ered inadequate. Once there is adequate anesthesia, the 
surgeon makes a small cut and removes either the entire 
lymph node or a slice of tissue that is then sent to the lab- 
oratory for examination. Results in both kinds of biop- 
sies take one to three days. 


Open biopsy can be advantageous in that it is easier 
to detect and identify the type of cancer in a large piece 
of tissue. Also, lymph nodes deep in the body can be 
sampled. Disadvantages include a longer recovery time, 
soreness at the biopsy site for several days, and the use of 
deeper anesthesia, increasing the risks to the patient. The 
procedure is done in a hospital or outpatient surgery cen- 
ter and takes about an hour, with additional time to 
recover from general anesthesia. 


Preparation 


No particular preparation is necessary for a needle 
biopsy. For an open biopsy, patients need standard pre- 
operative blood tests and other tests to evaluate general 
health. The doctor should be informed about any medica- 
tions (prescription, non-prescription, or herbal) the 
patient is taking, as well as past bleeding problems or 
allergies to medication or anesthesia. 


Aftercare 


Little aftercare is needed in a needle biopsy other 
than a bandage to keep the biopsy site clean. Patients 
who have general anesthesia for an open biopsy often 
feel drowsy and tired for several days following the pro- 
cedure, and should not plan to drive home after biopsy. 
The incision site must be kept clean and dry, and a fol- 
low-up visit to check on healing is usually necessary. 


Risks 


There are few risks associated with lymph node 
biopsy. The main risks are excessive bleeding (usually 
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KEY TERMS 


Lymph nodes—Small, bean-shaped organs located 
throughout the lymphatic system. The lymph 
nodes store special cells that can trap cancer cells 
or bacteria that are traveling through the body in 
lymph. Also called lymph glands. 


Lymphocytes—Small white blood cells that bear 
the major responsibility for carrying out the activi- 
ties of the immune system; they number about 1 
trillion. 


Malignant—Cancerous. Cells tend to reproduce 
without normal controls on growth and form 
tumors or invade other tissues. 


Spleen—An organ located at the left side of the 
stomach that acts as a reservoir for blood cells and 
produces lymphocytes and other products 
involved in fighting infection. 


Thymus—An organ near the base of the neck that 
produces cells that fight infection. It is at its largest 
at puberty, then declines in size and function dur- 
ing adult life. 


Tonsils—Small masses of tissue at the back of the 
throat. 


only in people with blood disorders) and allergic reaction 
to general anesthesia (rare). Occasionally the biopsy site 
becomes infected. 


Normal results 


Normal lymph nodes are small and flat. When exam- 
ined under the microscope, they show no signs of cancer 
or infection. 


Abnormal results 


Abnormal lymph nodes are usually enlarged and 
contain cancerous (malignant) cells and/or show signs of 
infection. 


Resources 


BOOKS 

Ioachim, H. Lymph Node Pathology. Philadelphia: Lippincott 
Williams & Wilkins, 1993. 

ORGANIZATIONS 

American Cancer Society. National Headquarters, 1599 Clifton 
Road NE, Atlanta, GA 30329. 800(ACS)-2345).<http:// 
www.cancer.org>. 


2063 


Asdoig apou ydw 


Lymphadenitis 


Cancer Information Service. National Cancer Institute, Build- 
ing 31, Room 10A19, 9000 Rockville Pike, Bethesda, MD 
20892. (800)4-CANCER. <http://www.nci.nih.gov/ 
cancerinfo>. 


OTHER 
ThriveOnline; 12 June 2001 <http://thriveonline.oxygen.com/ 
medical/library/article/003933.html>. 


Tish Davidson 


I Lymphadenitis 


Definition 


Lymphadenitis is the inflammation of a lymph node. 
It is often a complication of a bacterial infection of a 
wound, although it can also be caused by viruses or other 
disease agents. Lymphadenitis may be either generalized, 
involving a number of lymph nodes; or limited to a few 
nodes in the area of a localized infection. Lymphadenitis 
is sometimes accompanied by lymphangitis, which is the 
inflammation of the lymphatic vessels that connect the 
lymph nodes. 


Description 


Lymphadenitis is marked by swollen lymph nodes 
that are painful, in most cases, when the doctor touches 
them. If the lymphadenitis is related to an infected 
wound, the skin over the nodes may be red and warm to 
the touch. If the lymphatic vessels are also infected, there 
will be red streaks extending from the wound in the 
direction of the lymph nodes. In most cases, the infec- 
tious organisms are hemolytic Streptococci or Staphylo- 
cocci. Hemolytic means that the bacteria produce a toxin 
that destroys red blood cells. 


The extensive network of lymphatic vessels through- 
out the body and their relation to the lymph nodes helps 
to explain why bacterial infection of the nodes can 
spread rapidly to or from other parts of the body. Lym- 
phadenitis in children often occurs in the neck area 
because these lymph nodes are close to the ears and 
throat, which are frequent locations of bacterial infec- 
tions in children. 


Causes and symptoms 


Streptococcal and staphylococcal bacteria are the 
most common causes of lymphadenitis, although viruses, 
protozoa, rickettsiae, fungi, and the tuberculosis bacillus 
can also infect the lymph nodes. Diseases or disorders 
that involve lymph nodes in specific areas of the body 
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Swollen lymph node glands in a young girl’s neck. (Custom 
Medical Stock Photo. Reproduced by permission.) 


include rabbit fever (tularemia), cat-scratch disease, 
lymphogranuloma venereum, chancroid, genital her- 
pes, infected acne, dental abscesses, and bubonic 
plague. In children, tonsillitis or bacterial sore throats 
are the most common causes of lymphadenitis in the 
neck area. Diseases that involve lymph nodes throughout 
the body include mononucleosis, cytomegalovirus 
infection, toxoplasmosis, and brucellosis. 


The early symptoms of lymphadenitis are swelling 
of the nodes caused by a buildup of tissue fluid and an 
increased number of white blood cells resulting from the 
body’s response to the infection. Further developments 
include fever, often as high as 101-102°F (38-39°C) 
together with chills, loss of appetite, heavy perspiration, 
a rapid pulse, and general weakness. 


Diagnosis 
Physical examination 


The diagnosis of lymphadenitis is usually based on a 
combination of the patient’s history, the external symp- 
toms, and laboratory cultures. The doctor will press (pal- 
pate) the affected lymph nodes to see if they are sore or 
tender. Swollen nodes without soreness are often caused 
by cat-scratch disease. In children, the doctor will need 
to rule out mumps, tumors in the neck region, and con- 
genital cysts that resemble swollen lymph nodes. 


Although lymphadenitis is usually diagnosed in 
lymph nodes in the neck, arms, or legs, it can also occur 
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in lymph nodes in the chest or abdomen. If the patient 
has acutely swollen lymph nodes in the groin, the doctor 
will need to rule out a hernia in the groin that has failed 
to reduce (incarcerated inguinal hernia). Hernias occur in 
1% of the general population; 85% of patients with her- 
nias are male. 


Laboratory tests 


The most significant tests are a white blood cell 
count (WBC) and a blood culture to identify the organ- 
ism. A high proportion of immature white blood cells 
indicates a bacterial infection. Blood cultures may be 
positive, most often for a species of staphylococcus or 
streptococcus. In some cases, the doctor may order a 
biopsy of the lymph node. 


Treatment 
Medications 


The medications given for lymphadenitis vary 
according to the bacterium or virus that is causing it. If 
the patient also has lymphangitis, he or she will be treat- 
ed with antibiotics, usually penicillin G (Pfizerpen, Pen- 
tids), nafcillin (Nafcil, Unipen), or cephalosporins. Ery- 
thromycin (Eryc, E-Mycin, Erythrocin) is given to 
patients who are allergic to penicillin. 


Supportive care 


Supportive care of lymphadenitis includes resting 
the affected limb and treating the area with hot moist 
compresses. 


Surgery 


Cellulitis associated with lymphadenitis should not 
be treated surgically because of the risk of spreading the 
infection. Pus is drained only if there is an abscess and 
usually after the patient has been started on antibiotic 
treatment. In some cases, a biopsy of an inflamed lymph 
node is necessary if no diagnosis has been made and no 
response to treatment has occurred. 


Prognosis 


The prognosis for recovery is good if the patient is 
treated promptly with antibiotics. In most cases, the 
infection can be brought under control in three or four 
days. Patients with untreated lymphadenitis may develop 
blood poisoning (septicemia), which is sometimes fatal. 


Prevention 


Prevention of lymphadenitis depends on prompt 
treatment of bacterial and viral infections. 
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KEY TERMS 


Hemolytic—Able to break down or dissolve red 
blood cells. The bacteria that cause lymphadenitis 
are hemolytic. 


Hernia—The bulging of a part of the intestine or 
other organ through its surrounding wall of tissue. 
Most hernias are in the abdominal cavity. An 
inguinal hernia is located in the groin area. 


Lymph nodes—The glandlike masses of tissue in 
the lymphatic system that contain lymphocytes. 
The lymph nodes also filter lymph, which is a 
clear yellowish tissue fluid that carries lympho- 
cytes and fats throughout the body. 


Lymphangitis—Inflammation of the lymphatic ves- 
sels. It often occurs together with lymphadenitis. 


Septicemia—The presence of bacteria and their 
toxins in the bloodstream. Septicemia is some- 
times called blood poisoning. 


Staphylococcus—Any of several species of spheri- 
cal bacteria that occur in groups of four or irregu- 
lar clusters. Staphylococci frequently cause skin 
infections. 


Streptococcus—Any of several species of bacteria 
that are spherical in shape and form pairs or 
chains. Streptococci cause scarlet fever, tonsillitis, 
and pneumonia, and are often involved in lym- 
phadenitis. 


Resources 


BOOKS 

Berman, Stephen, and Ken Chan. “Ear, Nose, & Throat.” In 
Current Pediatric Diagnosis & Treatment, ed. William W. 
Hay Jr., et al. Stamford: Appleton & Lange, 1997. 

Grossi, Carlo E., and Peter M. Lydyard. “Lymph Nodes.” In 
Encyclopedia of Immunology. Vol. 3. Ed. Ivan M. Roitt 
and Peter J. Delves. London: Academic Press, 1992. 

Hall, Joseph G. “Lymphatic System.” In Encyclopedia of 
Immunology. Vol. 3. Ed. Ivan M. Roitt and Peter J. Delves. 
London: Academic Press, 1992. 

“Infectious Disease: Superficial Infections.” In The Merck Man- 
ual of Diagnosis and Therapy. 17th ed. Ed. Robert Berkow. 
Rahway, NJ: Merck Research Laboratories, 1997. 

“Blood Vessels & Lymphatics.” In Current Medical Diagnosis 
and Treatment, 1998. 37th ed. Ed. Stephen McPhee, et al. 
Stamford: Appleton & Lange, 1997. 
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Lymphangiography 


I Lymphangiography 


Definition 


Lymphangiography, or lymph node angiogram, is a 
test which utilizes x-ray technology, along with the injec- 
tion of a contrast agent, to view lymphatic circulation 
and lymph nodes for diagnostic purposes. 


Purpose 


The lymphatic system is a one way circulation that 
channels tissue fluid back into the heart. The watery fluid 
called lymph seeps out of the blood into tissues, and 
while journeying back to the heart, it picks up germs, 
cancer cells, and some waste products. Lymph passes 
through the lymph nodes, which are major arsenals of 
immune defense that attack germs carried in the lymph. 
Cancer cells are also subject to attack in lymph nodes. 


Cancers of the lymph system, such as Hodgkin’s 
disease and non-Hodgkin’s lymphomas, spread through- 
out the body. Treatment often depends upon finding all 
the disease and directing radiation to each location. Plan- 
ning other kinds of treatment, such as surgery or 
chemotherapy, may also require that the full extent of 
the disease be known. 


The lymphatic circulation may become clogged by 
infection, injury, or several other types of cancer that 
have spread through lymphatic channels. Swelling, 
sometimes massive, can result from blocked lymphatics. 
The most outstanding example of this is the tropical dis- 
ease filariasis, which results in the swelling of the legs 
termed elephangiasis. 


Lymphangiography gives precise information on the 
extent and location of lymph vessels and lymph nodes. 
Oftentimes, it is performed to evaluate the extent of a 
lymphatic cancer. Rarely, it is a tool, which aids surgeons 
attempting to reconstruct the lymphatics. 


Precautions 


Lymphangiography should not be performed on 
patients with dye or shellfish allergies or on patients 
with chronic lung disease, kidney disease, heart disease, 
or liver disease. 


Description 


A lymphangiogram begins by injecting a blue dye 
into a hand or foot. The lymph system picks up dye, 
which in turn will highlight the lymph vessels. This 
process may take a full day. When the lymphatic channel 
is clearly visible, the radiologist will insert an even tinier 
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KEY TERMS 


Contrast agent—A substance that makes shadows 
on x rays. 


Filariasis—A tropical disease caused by worms 
that live in lymph channels. 


Hodgkin’s disease—A cancer of the lymphatic sys- 
tem. 


Lymphoma—A type of lyphatic cancer. 


needle into that vessel and inject a contrast agent. X rays 
outline the journey of the contrast agent as it travels to 
the heart through lymph vessels and nodes. 


Preparation 


Unless a dye allergy is suspected, no special prepa- 
ration is need. If an allergy is suspected, a non-ionic con- 
trast agent can be administered instead. 


Aftercare 


Prior to suture removal seven to 10 days after the 
procedure, the patient should watch for any sign of infec- 
tion around the site. 


Risks 


Lipid pneumonia can occur if the contrast agent 
penetrates the thoracic duct. An allergic reaction to the 
contrast agent is possible, causing a range of symptoms 
that can range from innocuous to life threatening. 


Resources 


BOOKS 

Merrill, Vinta. “Lymphangiography.” In Atlas of Roentgeno- 
graphic Positions and Standard Radiologic Procedures. 
Saint Louis: The C. V. Mosby Co., 1975. 


J. Ricker Polsdorfer, MD 


I Lymphedema 


Definition 


Lymphedema is the swelling of tissues (edema), 
usually the feet and legs, due to lymphatic obstruction. 
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Description 


Lymphatic fluid seeps out of the blood circulation 
into the tissues. It returns to the heart through separate 
channels called lymphatics, carrying waste products and 
germs. On its way to the heart, it passes through lymph 
nodes, where infecting germs (including some cancers) 
are attacked by the body’s defense mechanisms. 


If lymphatic channels are obstructed or inadequate, 
fluid backs up and causes edema. Tissue fluid can also 
return to the circulation through tissues, without using 
the lymphatics, but gravity hinders this flow. So lym- 
phedema is usually confined to the feet and legs. 


Causes and symptoms 


There are several types of congenital abnormalities 
associated with other birth defects of the lymphatics, 
which cause this condition. One in 10,000 people have 
this type of lymphedema. 


Lymphatics can be damaged or obstructed by many 
different agents. Repeated bouts of blood poisoning can 
scar the vessels. Surgery to remove cancerous lymph 
nodes or radiation therapy can damage them. Cancer 
itself, as it invades the lymph system, as well as several 
other infectious and inflammatory conditions, can result 
in blockage of lymph flow. The most common world- 
wide cause of lymphedema is a group of worms known 
as filaria. Filaria can be found in most of the developing 
regions of the world. They enter humans through insect 
bites, mostly mosquitoes, and take up residence in lym- 
phatic channels, irritating them enough to scar them and 
impair their ability to carry lymph. Long-standing lym- 
phatic filariasis can cause massive swelling of the legs, 
earning the name elephantiasis. 


Diagnosis 


Since other types of swelling may look similar to 
lymphedema, precise diagnostic tools must be used. 
Ultrasound, computed tomography scans (CT), and 
magnetic resonance imaging (MRI) scans may help 
with diagnosis. Lymphangiography may be needed to 
clarify the cause. 


Treatment 


Physical activity can pump some of the fluid out of 
the tissues. Compression stockings are of some value, as 
are devices that actively squeeze fluid out of tissues. 
Diuretics may alleviate some of the edema. Because the 
ability of the skin to defend itself is hampered by the 
swelling, infections are more common. It is therefore 
important to care for wounds and to treat infections early. 
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KEY TERMS 


Blood poisoning—Infection that has escaped local 
defenses and spread into the circulation. 


When caused by infection, lymphedema can be 
treated by eliminating the underlying infection with 
antibiotics. 


Reconstructing lymphatic channels using microvas- 
cular surgery has recently achieved some success. 


Prognosis 


If congenital, lymphedema is a progressive and life- 
long condition. If secondary or caused by an underlying 
disease or infection, lymphedema can be treated by treat- 
ing the disease. 


Prevention 


When traveling in regions known to have filaria, 
avoidance of insect bites is crucial. Prompt and effective 
treatment of the infection will prevent the consequences. 


Resources 


BOOKS 

Creager, Mark A., and Victor A. Dzau. “Vascular Diseases of 
the Extremities.” In Harrison’s Principles of Internal 
Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 

Kontos, Hermes A. “Vascular Diseases of the Limbs.” In Cecil 
Textbook of Medicine, ed. J. Claude Bennett and Fred 
Plum. Philadelphia: W. B. Saunders Co., 1996. 

Nutman, Thomas B., and Peter F. Weller. “Filariasis and Relat- 
ed Infections.” In Cecil Textbook of Medicine, ed. J. 
Claude Bennett and Fred Plum. Philadelphia: W. B. Saun- 
ders Co., 1996. 


J. Ricker Polsdorfer, MD 


i Lymphocyte typing 


Definition 


Lymphocyte typing focuses on identifying the num- 
bers and relative percentages of lymphocytes in an indi- 
vidual’s bloodstream. Lymphocytes, primarily T cells 
and B cells, are types of white blood cells, the underlying 
supports of the immune system in the bloodstream. 
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Lymphocyte typing 


A lymphocyte cell. (Photograph by Lester V. Bergman, Corbis 
Images. Reproduced by permission.) 


Purpose 


Determining the numbers and relative percentages 
of T cells and B cells provides information on the state of 
a person’s immune system. By comparing these values to 
normal numbers and percentages, the presence of disease 
and the side effects of certain drugs can be revealed. 
Lymphocyte typing can also show whether a person has 
been exposed to certain poisonous substances. 


Description 


To do a white blood cell count, a small amount of 
blood is drawn from a vein. The total number of white 
blood cells is calculated, either through microscopic 
examination of a blood smear or by using automated 
counting equipment. For a white blood cell count with 
differential, 100 white blood cells are counted and the 
proportion of each type is calculated. Since T cells and B 
cells have similar appearances, a differential can only 
give the proportion of lymphocytes in the blood, not the 
proportion of specific lymphocyte types. 


For more specific information on B cells and T cells, 
it is necessary to divide the blood into its separate com- 
ponents. In this procedure, a tube of blood is placed in a 
centrifuge, a piece of equipment that spins the tube in 
circles at high speed. The force generated by the spin- 
ning causes the various elements in the bloodstream to 
settle at different levels of the tube. 


The lymphocytes are extracted from the tube and 
treated with special dyes, or stains. Each stain is 
equipped with an antibody portion that adheres to a spe- 
cific type of lymphocyte, such as a B cell or a T cell. The 
stains make the cells visible to an automated counting 
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machine, called a flow cytometer. Based on the number 
of times the machine detects a particular stain, it can cal- 
culate the number of the associated cell type. This proce- 
dure can also be used to classify T cells and B cells into 
their subtypes. 


Preparation 


If possible, a person should avoid eating a heavy 
meal within hours of the test or engaging in strenuous 
exercise for the 24 hours preceding the blood test. 


Normal results 


In general, normal levels of white blood cells vary 
slightly by age and gender. Normal values are lower in 
children under the age of 15 and in young adults between 
the ages of 20 and 30. After age 30, men have slightly 
higher levels of white blood cells than women. 


Normal adult levels of white blood cells are 4,500- 
11,000 cells per microliter of blood. Lymphocytes 
account for approximately 25-45% of the total white 
blood cell count; the normal range is 1,000-4,800 lym- 
phocytes per microliter of blood. Of the total lympho- 
cytes, 60-80% are T cells and approximately 15% are B 
cells. (There are two other types of lymphocytes; natural 
killer and K-type; that constitute a minor proportion of 
the total lymphocyte numbers.) 


Abnormal results 


A higher-than-normal level of lymphocytes is called 
lymphocytosis. Lymphocytosis occurs if a person has a 
viral, bacterial, or other type of infection. It can also 
occur with certain blood disorders, such as leukemia. 


Lower-than-normal levels of lymphocytes is called 
lymphopenia. Lymphopenia can be an indicator of cer- 
tain cancers, bone marrow failure, or immune system 
deficiency. Medical treatments, such as chemotherapy 
and radiation therapy, can also deplete the body’s sup- 
ply of lymphocytes, as can exposure to poisonous sub- 
stances. 


Resources 


BOOKS 

Corbett, Jane Vincent. Laboratory Tests & Diagnostic Proce- 
dures with Nursing Diagnoses. 4th ed. Stamford: Apple- 
ton & Lange, 1996. 

Janeway, Charles A., and Paul Travers. Immunobiology: The 
Immune System in Health and Disease. 2nd ed. New York: 
Garland Publishing, Inc., 1996. 

Malarkey, Louise M., and Mary Ellen McMorrow. Nurse’s 
Manual of Laboratory Tests and Diagnostic Procedures. 
Philadelphia: W. B. Saunders Co., 1996. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Immune system—The body’s system of defenses 
against infectious diseases. 


Lymphocytosis—A condition in which the number 
of lymphocytes increases above normal levels. 


Lymphopenia—A condition in which the number 
of lymphocytes falls below normal levels. 


White blood cell—A class of cells in the blood 
that form the foundation of the body’s immune 
system. 


Turgeon, Mary Louise. Immunology & Serology in Laboratory 
Medicine. St. Louis: Mosby- Year Book, Inc., 1996. 


Julia Barrett 


Lymphocytic choriomeningitis 
Definition 


Lymphocytic choriomeningitis (LCM) is a viral 
infection of the membranes surrounding the brain and 
spinal cord and of the cerebrospinal fluid. 


Description 


Lymphocytic choriomeningitis virus infection is rel- 
atively rare and recovery usually occurs spontaneously 
within a couple of weeks. Many cases are probably not 
even identified because the symptoms range from 
extremely mild to those resembling severe flu. A few 
patients develop symptoms of meningitis. In some rare 
cases, the LCM viral infection can spread throughout the 
central nervous system, and may even be fatal. 


Causes and symptoms 


LCM is caused by an arenavirus, which is an RNA 
virus and is a mild cousin in the family containing the 
much more threatening arenaviruses that cause hemmor- 
rhagic fever. Humans acquire LCM virus from infected 
rodents by coming in contact with the animals or their 
excretions. Exposure to the virus is not as unlikely to 
occur as it seems, because the viral hosts can be common 
house mice and even pets, such as hamsters and chin- 
chillas. Most cases of LCM occur in fall and winter, 
when mice seek warmth inside dwellings. Food and dust 
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KEY TERMS 


Prodrome—Symptom(s) experienced prior to the 
onset of a disease. For example, visual distur- 
bances may precede and signal the onset of a 
migraine headache. 


can become contaminated by the excretions of rodents 
infected with LCM virus. In 1997, French scientists 
alerted physicians to suspect LCM viral infection in peo- 
ple who had contact with Syrian hamsters. 


The symptoms of LCM occur in two phases. The 
first (prodrome) stage can produce fever, chills, muscle 
aches, cough, and vomiting. In the second phase, charac- 
teristic meningitis symptoms of headache, stiff neck, 
listlessness, and nausea and vomiting may occur. In 
adults, complications are rare and recovery may even 
occur before the second phase. 


The virus is not spread from person to person, 
except through pregnancy. LCM virus is one of the few 
viruses that can cross the placenta from mother to child 
during pregnancy and may be an underrecognized cause 
of congenital infection in newborns. Infection with 
cytomegalovirus, Toxoplasma gondii, or LCM virus can 
appear similar enough in infants to be confused when 
diagnosed. In cases that have been recognized among 
infants, LCM viral infection has a high mortality rate 
(about one-third of the babies studied died). 


Diagnosis 


LCM can be distinguished from bacterial meningitis 
by the history of prodrome symptoms and the period of 
time before meningitis symptoms begin, which is about 
15-21 days for LCM. 


Treatment 


No antiviral agents exist for LCM virus. Treatment 
consists of supporting the patient and treating the symp- 
toms until the infection subsides, generally within a few 
weeks. 


Jill S. Lasker 


Lymphocytic leukemia, acute see 
Leukemias, acute 


Lymphocytic leukemia, chronic see 
Leukemias, chronic 
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Lymphocytopenia 


I Lymphocytopenia 


Definition 


Lymphocytopenia is a condition marked by an 
abnormally low level of lymphocytes in the blood. Lym- 
phocytes are a specific type of white blood cell with 
important functions in the immune system. 


Description 


Lymphocytes normally account for 15-40% of all 
white cells in the bloodstream. They help to protect the 
body from infections caused by viruses or fungi. They 
also coordinate the activities of other cells in the immune 
system. In addition, lymphocytes fight cancer and devel- 
op into antibody-producing cells that neutralize the effect 
of foreign substances in the blood. 


Lymphocytopenia is the result of abnormalities in the 
way lymphocytes are produced, make their way through 
the bloodstream, or are lost or destroyed. These condi- 
tions can result from congenital or drug-induced decreas- 
es in the body’s ability to recognize and attack invaders. 


Causes and symptoms 


Lymphocytopenia has a wide range of possible causes: 
e AIDS and other viral, bacterial, and fungal infections 


e chronic failure of the right ventricle of the heart (This 
chamber of the heart pumps blood to the lungs.) 


e hodgkin’s disease and cancers of the lymphatic system 


e a leak or rupture in the thoracic duct (The thoracic duct 
removes lymphatic fluid from the legs and abdomen.) 


e leukemia 
e side effects of prescription medications 


e malnutrition (Diets that are low in protein and overall 
calorie intake may cause lymphocytopenia.) 


e radiation therapy 
e high stress levels 
e trauma 

The symptoms of lymphocytopenia vary. Lympho- 
cytes constitute only a fraction of the body’s white blood 
cells, and a decline in their number may not produce any 
symptoms. A patient who has lymphocytopenia may 


have symptoms of the condition responsible for the 
depressed level of lymphocytes. 


Diagnosis 


Lymphocytopenia is most often detected when blood 
tests are performed to diagnose other diseases. 
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KEY TERMS 


B lymphocyte—A type of lymphocyte that circu- 
lates in the blood and lymph and produces anti- 
bodies when it encounters specific antigens. B 
lymphocytes are also called B cells. 


Lymph—A clear yellowish fluid circulated by the 
lymphatic system. The lymph carries mostly lym- 
phocytes and fats. 


Lymphocyte—A specific type of white blood cell 
that is important in the production of antibodies. 


Treatment 


Treatment for lymphocytopenia is designed to iden- 
tify and correct the underlying cause of the condition. 


Drug-depressed lymphocyte levels usually return to 
normal a few days after the patient stops taking the med- 
ication. 


A deficiency of B lymphocytes, which mature into 
antibody-producing plasma cells, can result in abnormal- 
ly low lymphocyte levels. When the number of B lym- 
phocytes is low, the patient may be treated with antibi- 
otics, antifungal medications, antiviral agents, or a sub- 
stance containing a high concentration of antibodies 
(gamma globulin) to prevent infection. 


It is not usually possible to restore normal lympho- 
cyte levels in AIDS patients. Drugs like AZT (azi- 
dothymidine, sold under the trade name Retrovir) can 
increase the number of helper T cells, which help other 
cells wipe out disease organisms. 


Prognosis 


Very low levels of lymphocytes make patients vul- 
nerable to life-threatening infection. Researchers are 
studying the effectiveness of transplanting bone marrow 
and other cells to restore normal lymphocyte levels. 
Gene therapy, which uses the body’s own resources or 
artificial substances to counter diseases or disorders, is 
also being evaluated as a treatment for lymphocytopenia. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 

Merck Manual of Medical Information: Home Edition. Ed. 
Robert Berkow, et al. Whitehouse Station, NJ: Merck 
Research Laboratories, 1997. 


Maureen Haggerty 
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I Lymphogranuloma venereum 


Definition 


Lymphogranuloma venereum (LGV) is a sexually 
transmitted systemic disease (STD) caused by a parasitic 
organism closely related to certain types of bacteria. It 
affects the lymph nodes and rectal area, as well as the 
genitals, in humans. The name comes from two Latin 
words that mean a swelling of granulation tissue in the 
lymph nodes resulting from sexual intercourse. Granula- 
tion tissue is tissue that forms during wound or ulcer 
healing that has a rough or lumpy surface. 


Description 


Although LGV is easily treated in its early stages, it 
can produce serious complications in its later stages. LGV 
is most likely to occur among people living in tropical or 
subtropical countries and among military personnel or 
tourists in countries or large cities with high rates of the 
disease. Prostitutes play a major role in carrying and trans- 
mitting LGV, as was documented during an outbreak in 
Florida in the late 1980s. There are about 1,000 document- 
ed cases of LGV in the United States in an average year. 


Causes and symptoms 


LGV is caused by Chlamydia trachomatis, a globe- 
shaped parasitic organism that reproduces only inside of 
living cells. C. trachomatis has 17 subtypes and is 
responsible for a wide range of infections in both men 
and women; however, only subtypes L1, L2, and L3 
cause lymphogranuloma venereum. The parasite has a 
two-part lifecycle. In the first stage, it is inert and can 
survive outside of cells. In its second stage, it lacks a 
cell wall and actively reproduces after gaining entry to a 
cell. As the chlamydia organism reproduces inside the 
cell, it pushes the nucleus aside and forms an inclusion 
that can be identified with tissue staining. LGV differs 
from other diseases caused by C. trachomatis in that it 
affects the body’s lymphatic system and not just the 
moist tissues of the genital region. In humans, the 
chlamydia organism is transmitted through vaginal or 
anal intercourse, oral sex, or contact with fluid from 
open ulcers or infected tissues. 


Lymphogranuloma venereum has three stages. In its 
primary stage, the disease is more likely to be detected 
in men; it may go unnoticed in women. After an incuba- 
tion period of four to 30 days, a small painless ulcer or 
blister develops in the genital area. Second-stage LGV 
develops between one and six weeks later. In this stage, 
the infection spreads to the lymphatic system, forming 
buboes (swellings) in the lymph nodes of the groin area. 
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This man suffers from lymphogranuloma venereum, a vene- 
real disease that is caused by the bacterium Chlamydia tra- 
chomatis. (Photograph by Milton Reisch, M.D., Corbis Images. 
Reproduced by permission.) 


The buboes often merge, soften, and rupture, forming 
sinuses and fistulas (hollow passages and ducts) that 
carry an infectious bloody discharge to the outside of the 
body. Patients with second-stage LGV may also have 
fever, nausea, headaches, pains in their joints, skin 
rashes, and enlargement of the spleen or liver. Third- 
stage LGV, which is sometimes called anogenitorectal 
syndrome, develops in about 25% of patients. In men, 
this stage is usually seen in homosexuals. Third-stage 
LGV is marked by rectal pain, constipation, a dis- 
charge containing pus or bloody mucus, and the devel- 
opment of strictures (narrowing or tightening of a body 
passage) in the rectum or vagina. 


LGV can have a number of serious complications. 
C. trachomatis infections of any subtype are associated 
with long-term fertility problems in women. Strictures in 
the rectum can completely close off the lower bowel, 
producing eventual rupture of the bowel and inflamma- 
tion of the abdominal cavity. The patient can develop 
chronic abscesses or fistulae in the anal area or in the 
vagina in women. Long-term blockages in the lymph 
nodes can produce elephantiasis, a condition in which 
the patient’s upper legs and groin area become greatly 
enlarged. Patients with chronic LGV infection have a 
higher risk of developing cancer in the inflamed areas. 


Chronic LGV can be reactivated in patients who 
become infected with the AIDS virus. These patients 
develop open ulcers in the groin that are difficult to treat. 
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lymphogranuloma venereum 


Diagnosis 


The diagnosis of LGV is usually made on the basis of 
the patient’s history, careful examination of the genital 
area and lymph nodes, and blood tests or cultures to con- 
firm the diagnosis. In the early stages of the disease, the 
doctor will need to distinguish between LGV and such 
other STDs as syphilis and herpes. If the patient has devel- 
oped buboes, the doctor will need to rule out tuberculosis, 
cat-scratch disease, bubonic plague, or tularemia (a dis- 
ease similar to plague that is carried by rabbits and squir- 
rels). If the patient has developed rectal strictures, the doc- 
tor will need to rule out tumors or colitis. 


There are several blood tests that can be used to con- 
firm the diagnosis of LGV. The most commonly used are 
the complement fixation (CF) test and the microimmuno- 
fluorescence (micro-IF) tests. Although the micro-IF test 
is considered more sensitive than the CF test, it is less 
widely available. An antibody titer (concentration) of 1:64 
or greater on the CF test or 1:512 or greater on the micro- 
IF test is needed to make the diagnosis of LGV. In some 
cases, the diagnosis can be made from culturing C. tra- 
chomatis taken from samples of tissue fluid from ulcers or 
buboes, or from a tissue sample from the patient’s rectum. 


Treatment 


LGV is treated with oral antibiotics, usually tetracy- 
cline or doxycycline for 10-20 days, or erythromycin or 
trimethoprim sulfamethoxazole for 14 days. Pregnant 
women are usually treated with erythromycin rather than 
the tetracyclines, because this class of medications can 
harm the fetus. 


Patients who have developed second- and third-stage 
complications may need surgical treatment. The doctor 
can treat buboes by withdrawing fluid from them through 
a hollow needle into a suction syringe. This procedure is 
called aspiration. Fistulas and abscesses also can be 
treated surgically. Patients who develop elephantiasis are 
usually treated by plastic surgeons. Patients with rectal 
strictures may need surgery to prevent bowel obstruction 
and rupture into the abdomen. 


Prognosis 


The prognosis for recovery for most patients is 
good, with the exception of AIDS patients. Prompt treat- 
ment of the early stages of LGV is essential to prevent 
transmission of the disease as well as fertility problems 
and other serious complications of the later stages. 


Prevention 


Prevention of lymphogranuloma venereum has four 
important aspects: 


2072 


KEY TERMS 


Anogenitorectal syndrome—Another name for 
third-stage LGV. 


Aspiration—A procedure in which pus or other 
fluid is removed from a body cavity through a hol- 
low needle connected to a syringe. 


Bubo—An inflamed swelling inside a lymph node, 
characteristic of second-stage LGV. 


Elephantiasis—Abnormal enlargement of the legs 
and groin area caused by blockage of the lymphat- 
ic system, as a complication of LGV. 


Fistula—A passageway formed by a disease or 
injury that drains fluid from an infected area to the 
outside or to other parts of the body. 


Lymph—A clear yellowish fluid that circulates 
throughout the body, carrying white blood cells 
and fats. The system that produces and circulates 
lymph is called the lymphatic system; it includes 
lymph vessels, lymph nodes, the thymus gland, 
and the spleen. 


Proctitis—Inflammation of the anus and rectum. 


Stricture—An abnormal narrowing or tightening 
of a body passage. LGV can cause strictures to 
form in the patient's rectum, or in the vagina of 
female patients. 


Avoidance of casual sexual contacts, particularly with 
prostitutes, in countries with high rates of the disease. 


Observance of proper safeguards by health profession- 
als. Doctors and other healthcare workers should wear 
gloves when touching infected areas of the patient’s 
body or handling soiled dressings and other contami- 
nated items. All contaminated materials and instru- 
ments should be double-bagged before disposing. 


¢ Tracing and examination of an infected person’s recent 
sexual contacts. 


e Monitoring the patient for recurring symptoms for a 
period of six months after antibiotic treatment. 


Resources 


BOOKS 

Chambers, Henry F. “Infectious Diseases: Bacterial & Chlamy- 
dial.” In Current Medical Diagnosis and Treatment, 1998. 
37th ed. Ed. Stephen McPhee, et al. Stamford: Appleton 
& Lange, 1997. 
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Chapel, Thomas A., and Johanna Chapel. “Lymphogranuloma 
Venereum.” In Conn’s Current Therapy, 1996, ed. Robert 
E. Rakel. Philadelphia: W. B. Saunders Co., 1996. 

Hill, Edward C. “Gynecology.” In Current Surgical Diagnosis 
and Treatment. 10th ed. Ed. Lawrence W. Way. Stamford: 
Appleton & Lange, 1994. 

“Infectious Disease: Sexually Transmitted Diseases.” In The 
Merck Manual of Diagnosis and Therapy. 17th ed. Ed. 
Robert Berkow. Rahway, NJ: Merck Research Laborato- 
ries, 1997. 

Thomas, Isabelle, et al. “Lymphogranuloma Venereum.” In 
Current Diagnosis. Vol. 9. Ed. Rex B. Conn, et al. 
Philadelphia: W. B. Saunders Co., 1997. 


Rebecca J. Frey 


Lymphomas see Hodgkin’s disease 
Lymphopenia see Lymphocytopenia 
Lymphosarcomas see Malignant lymphomas 


i Lysergic acid diethylamide 


Definition 


Lysergic acid diethylamide (LSD), also known as 
“acid,” belongs to a class of drugs known as hallucino- 
gens, which distort perceptions of reality. LSD is the 
most potent mood- and perception-altering drug known: 
doses as small as 30 micrograms can produce effects 
lasting six to 12 hours. 


Purpose 


In the United States, LSD has no accepted medical 
use and its manufacture is illegal. 


Description 


LSD is produced synthetically from a fungus that 
grows on rye grass. This odorless, colorless, and slightly 
bitter-tasting chemical is generally ingested orally and 
absorbed from the gastrointestinal system. Manufactur- 
ers commonly distribute LSD in small squares of 
absorbent paper soaked with the drug, which users chew 
and swallow. Use of LSD and other hallucinogens by 
secondary school students has decreased since 1998, but 
has increased among older teens and young adults 
attending dance clubs and all-night raves, according to 
the National Institute on Drug Abuse. 


LSD alters perceptions by disrupting the action of 
the neurotransmitter serotonin, although precisely how it 
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does this is unclear. Studies suggest LSD acts on certain 
groups of serotonin receptors, and that its effects are 
most prominent in two brain regions: the cerebral cortex 
and the locus ceruleus. The cerebral cortex is involved in 
mood and perception, and the locus ceruleus receives 
sensory signals from all areas of the body. Natural hallu- 
cinogens resembling LSD, such as mescaline and psilo- 
cybin, have been used in social and religious rituals for 
thousands of years. 


After its discovery in 1938, LSD was used experi- 
mentally to treat neuroses, narcotic addiction, autism, 
alcoholism, and terminally ill cancer patients, and to 
study the mechanisms of psychotic diseases like schizo- 
phrenia. Nearly 30 years after its discovery, manufac- 
ture, possession, sale, and use of LSD was restricted in 
the United States under the Drug Abuse Control Amend- 
ment of 1965. 


LSD’s effects generally begin within an hour of 
taking the drug and last for up to 12 hours. The drug is 
absorbed from the gastrointestinal tract, and circulated 
throughout the body and to the brain. It is metabolized 
in the liver and excreted in the urine about 24 hours 
after ingestion. Physical effects of LSD may include 
loss of appetite, sleeplessness, pupil dilation, dry 
mouth, salivation, palpitations, perspiration, nausea, 
dizziness, blurred vision, and anxiety, as well as 
increased body temperature, heartbeat, blood pressure, 
and blood sugar. 


The major effects of LSD are emotional and sensory. 
Emotions may shift instantaneously from euphoria to 
confusion and despair, and users may feel as if they are 
experiencing several emotions simultaneously. Colors, 
smells, and sounds may be highly intensified, and time 
may appear to move very slowly. Sensory perceptions 
may blend in a phenomenon known as synesthesia, in 
which a person sees sounds, or smells colors, for exam- 
ple. Users may have out-of-body sensations, or may per- 
ceive their body has changed shape or merged with 
another person or object. 


Precautions 


Unlike cocaine, amphetamines, heroin, alcohol, and 
nicotine, LSD is not considered addictive, but it is con- 
sidered dangerous; users are at risk for several short- and 
long-term side effects. LSD’s effects are unpredictable 
and may vary with the amount ingested and the user’s 
personality, mood, expectations, and surroundings. Users 
may experience enjoyable sensations on some “trips,” 
and terrifying feelings of anxiety and despair on others. 
Most LSD-related deaths stem not from the LSD’s physi- 
cal effects on the body, but from the panicked reactions 
ensuing from intense LSD-triggered illusions. 
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lysergic acid diethylamide 


KEY TERMS 


Cerebral cortex—Brain region responsible for rea- 
soning, mood, and perception. 


Hallucinogen—A drug that distorts sensory per- 
ceptions and disturbs emotion, judgment, and 
memory. 


Hallucinogen persisting perception disorder 
(HPPD)—The recurrence of LSD effects after the 
drug experience has ended. 


Locus ceruleus—Brain region that processes sen- 
sory signals from all areas of the body. 


Neurotransmitter—Chemical compound in the 
brain that transmits signals from one nerve cell to 
another. 


Serotonin—A neurotransmitter that modulates the 
actions of other neurotransmitters in the brain. 


Side Effects 


Two long-term effects are associated with LSD use: 
psychosis, and hallucinogen persisting perception disor- 
der (HPPD), also known as “flashbacks.” The exact caus- 
es of these effects, including the mechanism by which 
LSD may cause them, is unknown. Chronic hallucinogen 
users or individuals with underlying personality prob- 
lems are most vulnerable to these effects, but individuals 
with no history of psychological disorders have also 
experienced them. LSD-induced psychosis may include 
dramatic mood swings, loss of cognitive and communi- 
cation skills, and hallucinations. Flashbacks generally 
involve seeing bright flashes, or halos or trails attached 
to moving objects after the LSD “trip” has ended. Flash- 
backs can last a few seconds or even several hours. 
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According to the Drug Abuse Warning Network 
(DAWN), the number of LSD-related hospital emergen- 
cies is low compared to those related to cocaine, heroin, 
marijuana, methamphetamine, and other illicit drugs. 
One reason for this trend may be that LSD currently sold 
on the black market is less potent than in the past. LSD 
dose strengths tend to range from 20 to 80 micrograms 
today, compared to 100 to 200 micrograms reported dur- 
ing the 1960s and early 1970s. 


Interactions 


LSD flashbacks can be spurred by use of drugs such 
as marijuana. Preliminary evidence suggests serotonin 
reuptake inhibitors like Prozac and Zoloft may also exac- 
erbate the LSD flashback syndrome. 


Resources 


PERIODICALS 

Aghajanian, G. K. and G. J. Marek. “Serotonin and Hallucino- 
gens.” Neuropsychopharmacology (1999): 16S-23S 

Markel, H., A. Lee, R. Holmes, and E. Domino. “LSD Flash- 
back Syndrome Exacerbated By Selective Serotonin 
Reuptake Inhibitor Antidepressants In Adolescents.” Jour- 
nal of Pediatrics (November 1994): 817-819. 


ORGANIZATIONS 

National Clearinghouse for Alcohol and Drug Information. 
11426 Rockville Pike, Suite 200, Rockville, MD. 20852. 
(800) 729-6686. <http:\www.health.org>. 

National Institute on Drug Abuse. P.O. Box 30652, Bethesda, 
MD. 20824-0652. (888) 644-6432. <http\www.drug 
abuse.gov>. 

U.S. Department of Justice, Drug Enforcement Administration. 
2401 Jefferson Davis Highway, Alexandria, VA 22301. 
(888) 644-6432. <http\www.usdoj.gov/dea>. 


Ann Quigley 
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I Macular degeneration 


Definition 


Macular degeneration is the progressive deteriora- 
tion of a critical region of the retina called the macula. 
The macula is a 3-5 mm area in the retina that is respon- 
sible for central vision. This disorder leads to irreversible 
loss of central vision, although peripheral vision is 
retained. In the early stages, vision may be gray, hazy, or 
distorted. 


Description 


Macular degeneration is the most common cause of 
legal blindness in people over 60, and accounts for 
approximately 11.7% of blindness in the United States. 
About 28% of the population over age 74 is affected by 
this disease. 


Age-related macular degeneration (ARMD) is the 
most common form of macular degeneration. It is also 
known as age-related maculopathy (ARM), aged macular 
degeneration, and senile macular degeneration. Approxi- 
mately 10 million Americans have some vision loss that 
is due to ARMD. 


ARMD is subdivided into a dry (atrophic) and a wet 
(exudative) form. The dry form is more common and 
accounts for 70-90% of cases of ARMD. It progresses 
more slowly than the wet form and vision loss is less 
severe. In the dry form, the macula thins over time as part 
of the aging process and the pigmented retinal epitheli- 
um (a dark-colored cell layer at the back of the eye) is 
gradually lost. Words may appear blurred or hazy and 
colors may appear dim or gray. 


In the wet form of ARMD, new blood vessels grow 
underneath the retina and distort the retina. These blood 
vessels can leak, causing scar tissue to form on the retina. 
The wet form may cause visual distortion and make 
straight lines appear wavy. A central blind spot develops. 
The wet type progresses more rapidly and vision loss is 
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more pronounced. Treatments are available for some, but 
not most, cases of the wet form. 


Other less common forms of macular degeneration 
include: 


e Cystoid macular degeneration. Loss of vision in the 
macula due to fluid-filled areas (cysts) in the macular 
region. This may be a result of other disorders, such as 
aging, inflammation, or high myopia. 


e Diabetic macular degeneration. Deterioration of the 
macula due to diabetes. 


e Senile disciform degeneration (also known as Kuhnt- 
Junius macular degeneration). A specific and severe 
type of the wet form of ARMD that involves leaking 
blood vessels (hemorrhaging) in the macular region. It 
usually occurs in people over 40 years old. 


Causes and symptoms 


Age-related macular degeneration is part of the 
aging process. There may be a hereditary component. 
Having a family member with ARMD increases a per- 
son’s risk for developing it. There is a slightly higher 
incidence in females. Whites and Asians are more sus- 
ceptible to developing ARMD than blacks, in whom the 
disorder is rare. 


ARMD is thought to be caused by hardening and 
blocking of the arteries (arteriosclerosis) in the blood 
vessels supplying the retina. Some of the same things 
that are bad for the heart are thought to contribute to the 
development of macular degeneration. These risk factors 
include smoking and a diet that is rich in saturated fat. 
Smokers have a risk of developing ARMD that is approx- 
imately 2.4-3 times that of non-smokers. Smoking 
increases the risk of developing wet-type ARMD, and 
may increases the risk of developing dry-type as well. 
Dietary fat also increase the risk. In one study of older 
(age 45-84) Americans, signs of early ARMD were 80% 
more common in the group who ate the most saturated 
fat compared to those who ate the least. Low consump- 
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Macular degeneration 


A slit-lamp view showing macular degeneration of the eye. 
(Custom Medical Stock Photo. Reproduced by permission.) 


tion of antioxidants, such as foods rich in vitamin A, is 
associated with a higher risk for developing ARMD. 
Consumption of moderate amounts of red wine and 
foods rich in vitamin A is associated with a lower risk. It 
is generally believed that exposure to ultraviolet (UV) 
light may contribute to disease development, but this has 
not been proven. 


The main symptom of macular degeneration is a 
change in central vision. The patient may notice blurred 
central vision or a blank spot on the page when reading. 
The patient may notice visual distortion such as bending 
of straight lines. Images may appear smaller. Some 
patients notice a change in color perception and some 
experience abnormal light sensations. These symptoms 
may come on suddenly and become progressively more 
troublesome. Sudden onset of symptoms, particularly 
vision distortion, is an indication for immediate evalua- 
tion by an ophthalmologist. 


Diagnosis 


To make the diagnosis of macular degeneration, the 
doctor dilates the pupil with eye drops and examines the 
interior of the eye, looking at the retina for the presence of 
yellow bumps called drusen and for gross changes in the 
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macula such as thinning. The doctor also administers a 
visual field test, looking for blank spots in the central 
vision. The doctor may call for fluorescein angiography 
(intravenous injection of fluorescent dye followed by visu- 
al examination and photography of the back of the eye) to 
determine if blood vessels in the retina are leaking. 


A central visual field test called an Amsler grid is 
usually given to patients who are suspected of having 
ARMD. It is a grid printed on a sheet of paper (so it is 
easy to take home). When looking at a central dot on the 
page, the patient should call the doctor right away if any 
of the lines appear to be wavy or missing. This may be an 
indication of fluid and the onset of wet ARMD. Patients 
may also be asked to come in for more frequent checkups. 


Treatment 


While loss of vision cannot be reversed, early detec- 
tion is important because treatments are available that 
may halt or slow the progression of the wet form of 
ARMD. Treatment for the dry form is not available as of 
1998, but cell transplantation studies are under study. 


In wet-type ARMD and in senile disciform macular 
degeneration, new capillaries grow in the macular region 
and leak. This leaking of blood and fluid causes a portion 
of the retina to detach. Blood vessel growth, called neo- 
vascularization, can be treated with laser photocoagula- 
tion in some cases, depending upon the location and 
extent of the growth. Argon or krypton lasers can destroy 
the new tissue and flatten the retina. This treatment is 
effective in about half the cases but results may be tem- 
porary. A concern with laser therapy is that the laser also 
destroys the photoreceptors in the treated area. If the 
blood vessels have grown into the fovea (a region of the 
macula responsible for fine vision), treatment may not be 
possible. Because capillaries can grow very quickly, this 
form of macular degeneration should be handled as an 
emergency and treated quickly. Patients who are experi- 
encing visual distortion should seek help immediately. 


Another form of treatment for the wet form of 
ARMD is radiation therapy with either x rays or a pro- 
ton beam. Blood vessels that are proliferating (growing) 
are sensitive to treatment with low doses of ionizing radi- 
ation. Nerve cells in the retina are not growing and are 
insensitive, so they are not harmed by this treatment. 
External beam radiation treatment has shown promising 
results at slowing progression in limited, early trials. An 
alternative treatment is internal beam radiation therapy. 
For this treatment, the patient is given a local anesthetic 
and an applicator containing strontium 90 is inserted into 
the affected eye. This brief and localized radiation thera- 
py prevents the growth of blood vessels. 
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Other therapies that are under study include treat- 
ment with alpha-interferon, thalidomide, and other drugs 
that slow the growth of blood vessels. Subretinal surgery 
also has shown promise in rapid-onset cases of wet 
ARMD. This surgery carries the risk of retinal detach- 
ment, hemorrhage, and acceleration of cataract forma- 
tion. Other experimental treatments include photody- 
namic therapy (PDT). For this treatment, a photosensitiz- 
ing dye is injected, followed by irradiation of the area of 
new blood vessel growth with a special, low-intensity 
diode laser. This treatment damages the cells in the blood 
vessel walls and causes them to stop growing. 


A controversial treatment called rheotherapy involves 
pumping the patient’s blood through a device that removes 
some proteins and fats. As of 1998, this had not been 
proven to be safe or effective. 


Alternative treatment 


Consumption of a diet rich in antioxidants (beta 
carotene and the mixed carotenoids that are precursors of 
vitamin A, vitamins C and E, selenium, and zinc), or taking 
antioxidant nutritional supplements, may help prevent mac- 
ular degeneration, particularly if started early in life. Good 
dietary sources of antioxidants include citrus fruits, cauli- 
flower, broccoli, nuts, seeds, orange and yellow vegetables, 
cherries, blackberries, and blueberries. Research has shown 
that nutritional therapy can prevent ARMD or slow its pro- 
gression once established. Some doctors recommend taking 
beta carotene and zinc as a precautionary measure. Some 
vitamins are marketed specifically for the eyes. 


Prognosis 


The dry form of ARMD is self-limiting and eventu- 
ally stabilizes. The loss of vision is permanent. The 
vision of patients with the wet form of ARMD often sta- 
bilizes or improves even without treatment, at least tem- 
porarily. However, after a few years, patients with the 
wet form of ARMD are usually left with only coarse 
peripheral vision remaining. 


Many patients with macular degeneration lose their 
central vision permanently and may become legally 
blind. However, macular degeneration rarely causes total 
loss of vision. Peripheral vision is retained. The patient 
can compensate, to some extent, for the loss of central 
vision, even though macular degeneration may render 
them legally blind. Improved lighting and special low- 
vision aids may help even if sharpness of vision (visual 
acuity) is poor. Vision aids include special magnifiers 
that allow the patient to read and telescopic aids for long- 
distance vision. The use of these visual aids plus the 
retained peripheral vision usually allow the patient to 
remain independent. Registration as a legally blind per- 
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KEY TERMS 


Drusen—Tiny yellow dots on the retina that can 
be soft or hard and that usually do not interfere 
with vision. 


Fovea—A tiny pit in the macula that is responsible 
for sharp vision. 


Neovascularization—Growth of new capillaries. 


Photoreceptors—Specialized nerve cells (rods 
and cones) in the retina that are responsible for 
vision. 

Retina—The light-sensitive membrane at the back 
of the eye that images are focused on. The retina 
sends the images to the brain via the optic nerve. 


son will enable a patient to obtain special services and 
considerations. 


Prevention 


Avoiding the risk factors for macular degeneration 
may help prevent it. This includes avoiding tobacco 
smoke and eating a diet low in saturated fat. Some other 
behaviors that may help reduce the risk of wet-type 
ARMD are eating a diet rich in green, leafy vegetables 
and yellow vegetables such as carrots, sweet potatoes, 
and winter squash; drinking moderate amounts of alco- 
hol, such as one or two glasses of red wine a day; and 
taking an antioxidant vitamin supplement, especially vit- 
amin A. Some vitamins may be toxic in large doses, so 
patients should speak with their doctors. Vitamins C and 
E have not been shown to reduce risk, nor did selenium 
in one large study. The use of zinc is controversial: some 
studies showed a benefit, others showed no benefit, and 
one actually showed an increased risk of ARMD with 
increased levels of zinc in the blood. Some doctors sug- 
gest that wearing UV-blocking sunglasses reduces risk. 
Use of estrogen in postmenopausal women is associated 
with a lower risk of developing ARMD. 


Resources 


BOOKS 
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1995. 

Eden, John. The Physician’s Guide to Cataracts, Glaucoma, 
and Other Eye Problems. Yonkers, New York: Consumer 
Reports Books, a division of Consumers Union, 1992. 
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Macule see Skin lesions 


Mad cow disease see Creutzfeldt-Jakob 
disease 


Madura foot see Mycetoma 
Maduromycosis see Mycetoma 
Magnesium hydroxide see Antacids 


l Magnesium imbalance 


Definition 


A mineral found in the fluid that surrounds cells, 
magnesium (Mg) is an essential component of more than 
300 enzymes that regulate many body functions. Imbal- 
ances occur when the blood contains more or less mag- 
nesium than it should. 


Description 


Magnesium is necessary for the formation and func- 
tioning of healthy bones, teeth, muscles, and nerves. It 
converts food into energy, builds proteins, and is instru- 
mental in maintaining adequate levels of calcium in the 
blood. Magnesium helps prevent cardiovascular disease 
and irregular heartbeat, reduces the risk of bone loss 
(osteoporosis), and increases an individual’s chance of 
surviving a heart attack. It may also help prevent stroke 
and lessen the effects of existing osteoporosis. 
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Fish, dairy products, leafy green vegetables, legumes, 
nuts, seeds, and grains are especially good sources of mag- 
nesium, but varying amounts of this mineral are found in 
all foods. Some is stored in the kidneys, and excess 
amounts are excreted in the urine or stools. 


Magnesium deficiency (hypomagnesemia) or excess 
(hypermagnesemia) is rare, but either condition can be 
serious. 


Causes and symptoms 
Hypomagnesemia 


Magnesium deficiency most often occurs in people 
who have been fed intravenously for a long time, whose 
diet doesn’t contain enough magnesium, or who are 
unable to absorb and excrete the mineral properly. 


Secreting too much aldosterone (the hormone that 
regulates the body’s salt-fluid balance), ADH (a hormone 
that inhibits urine production), or thyroid hormone can 
cause hypomagnesemia. 


Other factors associated with hypomagnesemia 
include: 


e loss of body fluids as a result of stomach suctioning or 
chronic diarrhea 


e cisplatin (a chemotherapy drug) 
e long-term diuretic therapy 


e hypercalcemia (abnormally high levels of calcium in 
the blood) 


e diabetic acidosis (a condition in which the body’s tis- 
sues have a higher-than-normal acid content) 


e complications of bowel surgery 
e chronic alcoholism 

e malnutrition 

e starvation 

e severe dehydration 


People who have hypomagnesemia usually experi- 
ence loss of weight and appetite, bloating, and muscle 
pain, and they pass stools that have a high fat content. 
Also, they may be listless, disoriented, confused, and 
very irritable. Other symptoms of hypomagnesemia are: 


e nausea 
e vomiting 

e muscle weakness 

e tremor 

e irregular heart beat 

e delusions and hallucinations 


e leg and foot cramps 
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e muscle twitches 
e changes in blood pressure 


Severe magnesium deficiency can cause seizures, 
especially in children. 


Neonatal hypomagnesemia can occur in premature 
babies and in infants who have genetic parathyroid disor- 
ders or who have had blood transfusions. This condition 
also occurs in babies born to magnesium-deficient moth- 
ers or to women who have: 


e diabetes mellitus. 
e hyperparathyroidism (overactive parathyroid glands) 


e toxemia (a pregnancy-related condition characterized 
by high blood pressure and fluid retention) 


Hypermagnesemia 


Hypermagnesemia is most common in patients whose 
kidneys cannot excrete the magnesium they derive from 
food or take as medication. This condition can also devel- 
op in patients who take magnesium salts, or in healthy 
people who use large quantities of magnesium-containing 
antacids, laxatives, or analgesics (pain relievers). 


Magnesium poisoning can cause severe diarrhea in 
young people, and mask the symptoms of other illnesses. 
Very high overdoses can lead to coma. The risk of com- 
plications of magnesium poisoning is greatest for: 


e elderly people with inefficient kidney function 
* patients with kidney problems or intestinal disorders 


e people who use antihistamines, muscle relaxants, or 
narcotics 


Severe dehydration or an overdose of supplements 
taken to counteract hypomagnesemia can also cause this 
condition. 


People who have hypermagnesemia may feel 
flushed and drowsy, perspire heavily, and have diarrhea. 
Breathing becomes shallow, reflexes diminish, and the 
patient becomes unresponsive. Muscle weakness and 
hallucinations are common. The patient’s heart beat 
slows dramatically and blood pressure plummets. 
Extreme toxicity, which can lead to coma and cardiac 
arrest, can be fatal. 


Diagnosis 

Blood tests are used to measure magnesium levels. 
Treatment 

The goal of treatment is to identify and correct the 


cause of the imbalance. Oral magnesium supplements or 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Hypermagnesemia—An abnormally high concen- 
tration of magnesium in the blood. 


Hypomagnesemia—An abnormally low concen- 
tration of magnesium in the blood. 


injections are usually prescribed to correct mild magne- 
sium deficiency. If the deficiency is more severe or does 
not respond to treatment, magnesium sulfate or magne- 
sium chloride may be administered intravenously. 


Doctors usually prescribe diuretics (urine-produc- 
ing drugs) for patients with hypermagnesemia and advise 
them to drink more fluids to flush the excess mineral 
from the body. Patients whose magnesium levels are 
extremely high may need mechanical support to breathe 
and to circulate blood throughout their bodies. 


Intravenously administered calcium gluconate 
may reverse damage caused by excess magnesium. 
Intravenous furosemide (Lasix) or ethacrynic acid 
(Edecrin) can increase magnesium excretion in patients 
who get enough fluids and whose kidneys are function- 


ing properly. 
In an emergency, dialysis can provide temporary 


relief for patients whose kidney function is poor or who 
are unable to excrete excess minerals. 


Prognosis 


Because imbalances may recur if the underlying con- 
dition is not eliminated, monitoring of magnesium levels 
should continue after treatment has been completed. 


Prevention 


Most people consume adequate amounts of magne- 
sium in the food they eat. Dietary supplements can be 
used safely, but should only be used under a doctor’s 
supervision. 


Resources 


BOOKS 

The Editors of Time-Life Books. The Medical Advisor: The 
Complete Guide to Alternative and Conventional Treat- 
ments. Alexandria, VA: Time Life, Inc., 1996. 

Shaw, Michael, ed. Everything You Need to Know About Dis- 
eases. Springhouse, PA: Springhouse Corporation, 1996. 

Slupnik, Ramona, ed. American Medical Association Complete 
Guide to Women’s Health. New York: Random House, 
Inc., 1996. 
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Magnetic field therapy 
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i Magnetic field therapy 


Definition 


Magnetic therapy is the use of magnets to relieve 
pain in various areas of the body. 


Purpose 


Some of the benefits that magnetic therapy claims to 
provide include: 


e pain relief 

e reduction of swelling 

e improved tissue alkalinization 

e more restful sleep 

* increased tissue oxygenation 

e relief of stress 

e increased levels of cellular oxygen 
e improved blood circulation 


e anti-infective activity 


Description 
Origins 


Magnetic therapy dates as far back as the ancient 
Egyptians. Magnets have long been believed to have 
healing powers associated with muscle pain and stiff- 
ness. Chinese healers as early as 200 B.c. were said to 
use magnetic lodestones on the body to correct unhealthy 
imbalances in the flow of qi, or energy. The ancient Chi- 
nese medical text known as The Yellow Emperor’ s Canon 
of Internal Medicine describes this procedure. The 
Vedas, or ancient Hindu scriptures, also mention the 
treatment of diseases with lodestones. The word “lode- 
stone” or leading stone, came from the use of these 
stones as compasses. The word “magnet” probably stems 
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from the Greek Magnes lithos, or “stone from Magne- 
sia,’ a region of Greece rich in magnetic stones. The 
Greek phrase later became magneta in Latin. 


Sir William Gilbert’s 1600 treatise, De Magnete, 
was the first scholarly attempt to explain the nature of 
magnetism and how it differed from the attractive force 
of static electricity. Gilbert allegedly used magnets to 
relieve the arthritic pains of Queen Elizabeth I. Contem- 
porary American interest in magnetic therapy began in 
the 1990s, as several professional golfers and football 
players offered testimony that the devices seemed to cure 
their nagging aches and injuries. 


Many centuries ago, the earth was surrounded by a 
much stronger magnetic field than it is today. Over the 
past 155 years, scientists have been studying the decline 
of this magnetic field and the effects it has had on human 
health. When the first cosmonauts and astronauts were 
going into space, physicians noted that they experienced 
bone calcium loss and muscle cramps when they were 
out of the Earth’s magnetic field for any extended period 
of time. After this discovery was made, artifical magnetic 
fields were placed in the space capsules. 


There are two theories that are used to explain mag- 
netic therapy. One theory maintains that magnets pro- 
duce a slight electrical current. When magnets are 
applied to a painful area of the body, the nerves in that 
area are stimulated, thus releasing the body’s natural 
painkillers. The other theory maintains that when mag- 
nets are applied to a painful area of the body, all the cells 
in that area react to increase blood circulation, ion 
exchange, and oxygen flow to the area. Magnetic fields 
attract and repel charged particles in the bloodstream, 
increasing blood flow and producing heat. Increased 
oxygen in the tissues and blood stream is thought to 
make a considerable difference in the speed of healing. 


Preparations 


There are no special preparations for using magnetic 
therapy other than purchasing a product that is specific 
for the painful area being treated. Products available in a 
range of prices include necklaces and bracelets; knee, 
back, shoulder and wrist braces; mattress pads; gloves; 
shoe inserts; and more. 


Precautions 


The primary precaution involved with magnetic 
therapy is to recognize the expense of this therapy. Mag- 
nets have become big business; they can be found in 
mail-order catalogs and stores ranging from upscale 
department stores to specialty stores. As is the case with 
many popular self-administered therapies, many far- 
fetched claims are being made about the effectiveness of 
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magnetic therapy. Consumers should adopt a “let the 
buyer beware” approach to magnetic therapy. Persons 
who are interested in this form of treatment should try 
out a small, inexpensive item to see if it works for them 
before investing in the more expensive products. 


Side effects 


There are very few side effects from using magnetic 
therapy. Generally, patients using this therapy find that it 
either works for them or it does not. Patients using tran- 
scranial magnetic stimulation for the treatment of depres- 
sion reported mild headache as their only side effect. 


Research and general acceptance 


Magnetic therapy is becoming more and more wide- 
ly accepted as an alternative method of pain relief. Since 
the late 1950s, hundreds of studies have demonstrated 
the effectiveness of magnetic therapy. In 1997, a group of 
physicians at Baylor College of Medicine in Houston, 
Texas studied the use of magnetic therapy in 50 patients 
who had developed polio earlier in life. These patients 
had muscle and joint pain that standard treatments failed 
to manage. In this study, 29 of the patients wore a magnet 
taped over a trouble spot, and 21 others wore a nonmag- 
netic device. Neither the researchers nor the patients 
were told which treatment they were receiving (magnetic 
or nonmagnetic). As is the case with most studies involv- 
ing a placebo, some of the patients responded to the non- 
magnetic therapy, but 75% of those using the magnetic 
therapy reported feeling much better. 


In another study at New York Medical College in 
Valhalla, New York, a neurologist tested magnetic thera- 
py on a group of 19 men and women complaining of 
moderate to severe burning, tingling, or numbness in 
their feet. Their problems were caused by diabetes or 
other conditions present such as alcoholism. This group 
of patients wore a magnetic insole inside one of their 
socks or shoes for 24 hours a day over a two-month peri- 
od, except while bathing. They wore a nonmagnetic 
insert in their other sock or shoe. Then for two months 
they wore magnetic inserts on both feet. By the end of 
the study, nine out of ten of the diabetic patients reported 
relief, while only three of nine nondiabetic patients 
reported relief. The neurologist in charge of the study 
believes that this study opens the door to additional 
research into magnetic therapy for diabetic patients. He 
plans a larger follow-up study in the near future. 


As of 2000, a federally funded study is underway at 
the University of Virginia. This study is evaluating the 
effectiveness of magnetic mattress pads in easing the 
muscle pain, stiffness and fatigue associated with 
fibromyalgia. 
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KEY TERMS 


Fibromyalgia—A chronic syndrome characterized 
by fatigue, widespread muscular pain, and pain at 
specific points on the body. 


Lodestone—A variety of magnetite that possesses 
magnetic polarity. 


Transcranial magnetic stimulation—A procedure 
used to treat patients with depression. 


Magnetic therapy is also being studied in the treat- 
ment of depression in patients with bipolar disorder. A 
procedure called repeated transcranial magnetic stimula- 
tion has shown promise in treating this condition. In this 
particular study, patients with depression had a lower 
relapse rate than did those using electroconvulsive ther- 
apy. Unlike electroconvulsive therapy, patients using 
magnetic therapy did not suffer from seizures, memory 
lapses, or impaired thinking. 


Training and certification 


There is no training or certification required for 
administering magnetic therapy. Magnetic therapy can be 
self-administered. 


Resources 


BOOKS 

Lawrence, Ron, and Paul Rosch. Magnet Therapy Book: The 
Pain Cure Alternative. New York: Prima Publications, 
1998. 


PERIODICALS 

“Magnets for Pain Relief: Attractive but Unproven.” Tufts Uni- 
versity Health and Nutrition Letter (1999): 3. 

Vallbona, C. “Evolution of Magnetic Therapy from Alternative 
to Traditional Medicine.” Physical Medicine Rehabilita- 
tion Clinics of North America, 1999: 729-54. 


Kim Sharp 


i Magnetic resonance imaging 


Definition 


Magnetic resonance imaging (MRI) is the newest, 
and perhaps most versatile, medical imaging technology 
available. Doctors can get highly refined images of the 
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body’s interior without surgery, using MRI. By using 
strong magnets and pulses of radio waves to manipulate 
the natural magnetic properties in the body, this tech- 
nique makes better images of organs and soft tissues than 
those of other scanning technologies. MRI is particularly 
useful for imaging the brain and spine, as well as the soft 
tissues of joints and the interior structure of bones. The 
entire body is visible to the technique, which poses few 
known health risks. 


Purpose 


MRI was developed in the 1980s. The latest addi- 
tions to MRI technology are angiography (MRA) and 
spectroscopy (MRS). MRA was developed to study 
blood flow, while MRS can identify the chemical compo- 
sition of diseased tissue and produce color images of 
brain function. The many advantages of MRI include: 


e Detail. MRI creates precise images of the body based on 
the varying proportions of magnetic elements in differ- 
ent tissues. Very minor fluctuations in chemical compo- 
sition can be determined. MRI images have greater nat- 
ural contrast than standard x rays, computed tomogra- 
phy scan (CT scan), or ultrasound, all of which depend 
on the differing physical properties of tissues. This sen- 
sitivity lets MRI distinguish fine variations in tissues 
deep within the body. It also is particularly useful for 
spotting and distinguishing diseased tissues (tumors and 
other lesions) early in their development. Often, doctors 
prescribe an MRI scan to more fully investigate earlier 
findings of the other imaging techniques. 


Scope. The entire body can be scanned, from head to 
toe and from the skin to the deepest recesses of the 
brain. Moreover, MRI scans are not obstructed by bone, 
gas, or body waste, which can hinder other imaging 
techniques. (Although the scans can be degraded by 
motion such as breathing, heartbeat, and normal bowel 
activity.) The MRI process produces cross-sectional 
images of the body that are as sharp in the middle as on 
the edges, even of the brain through the skull. A close 
series of these two-dimensional images can provide a 
three-dimensional view of a targeted area. 


e Safety. MRI does not depend on potentially harmful 
ionizing radiation, as do standard x-ray and CT scans. 
There are no known risks specific to the procedure, 
other than for people who might have metal objects in 
their bodies. 


Given all the advantages, doctors would undoubted- 
ly prescribe MRI as frequently as ultrasound scanning, 
but the MRI process is complex and costly. The process 
requires large, expensive, and complicated equipment; a 
highly trained operator; and a doctor specializing in radi- 
ology. Generally, MRI is prescribed only when serious 
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symptoms and/or negative results from other tests indi- 
cate a need. Many times another test is appropriate for 
the type of diagnosis needed. 


Doctors may prescribe an MRI scan of different 
areas of the body. 


e Brain and head. MRI technology was developed because 
of the need for brain imaging. It is one of the few imag- 
ing tools that can see through bone (the skull) and deliver 
high quality pictures of the brain’s delicate soft tissue 
structures. MRI may be needed for patients with symp- 
toms of a brain tumor, stroke, or infection (like menin- 
gitis). MRI also may be needed when cognitive and/or 
psychological symptoms suggest brain disease (like 
Alzheimer’s or Huntington’s diseases, or multiple scle- 
rosis), or when developmental retardation suggests a 
birth defect. MRI can also provide pictures of the sinuses 
and other areas of the head beneath the face. 


Spine. Spinal problems can create a host of seemingly 
unrelated symptoms. MRI is particularly useful for 
identifying and evaluating degenerated or herniated 
spinal discs. It can also be used to determine the condi- 
tion of nerve tissue within the spinal cord. 


Joint. MRI scanning is most commonly used to diag- 
nose and assess joint problems. MRI can provide clear 
images of the bone, cartilage, ligament, and tendon that 
comprise a joint. MRI can be used to diagnose joint 
injuries due to sports, advancing age, or arthritis. MRI 
can also be used to diagnose shoulder problems, like a 
torn rotator cuff. MRI can also detect the presence of an 
otherwise hidden tumor or infection in a joint, and can 
be used to diagnose the nature of developmental joint 
abnormalities in children. 


Skeleton. The properties of MRI that allow it to see 
though the skull also allow it to view the inside of 
bones. It can be used to detect bone cancer, inspect the 
marrow for leukemia and other diseases, assess bone 
loss (osteoporosis), and examine complex fractures. 


The rest of the body. While CT and ultrasound satisfy 
most chest, abdominal, and general body imaging 
needs, MRI may be needed in certain circumstances to 
provide better pictures or when repeated scanning is 
required. The progress of some therapies, like liver 
cancer therapy, needs to be monitored, and the effect of 
repeated x-ray exposure is a concern. 


Precautions 


MRI scanning should not be used when there is the 
potential for an interaction between the strong MRI mag- 
net and metal objects that might be imbedded in a 
patient’s body. The force of magnetic attraction on cer- 
tain types of metal objects (including surgical steel) 
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could move them within the body and cause serious 
injury. Metal may be imbedded in a person’s body for 
several reasons. 


e Medical. People with implanted cardiac pacemakers, 
metal aneurysm clips, or who have had broken bones 
repaired with metal pins, screws, rods, or plates must 
tell their radiologist prior to having an MRI scan. In 
some cases (like a metal rod in a reconstructed leg) the 
difficulty may be overcome. 


e Injury. Patients must tell their doctors if they have bul- 
let fragments or other metal pieces in their body from 
old wounds. The suspected presence of metal, whether 
from an old or recent wound, should be confirmed 
before scanning. 


e Occupational. People with significant work exposure to 
metal particles (working with a metal grinder, for exam- 
ple) should discuss this with their doctor and radiologist. 
The patient may need prescan testing—usually a single, 
regular x ray of the eyes to see if any metal is present. 


Chemical agents designed to improve the picture 
and/or allow for the imaging of blood or other fluid flow 
during MRA may be injected. In rare cases, patients may 
be allergic to or intolerant of these agents, and these 
patients should not receive them. If these chemical 
agents are to be used, patients should discuss any con- 
cerns they have with their doctor and radiologist. 


The potential side effects of magnetic and electric 
fields on human health remain a source of debate. In par- 
ticular, the possible effects on an unborn baby are not 
well known. Any woman who is, or may be, pregnant 
should carefully discuss this issue with her doctor and 
radiologist before undergoing a scan. 


As with all medical imaging techniques, obesity 
greatly interferes with the quality of MRI. 


Description 


In essence, MRI produces a map of hydrogen distri- 
bution in the body. Hydrogen is the simplest element 
known, the most abundant in biological tissue, and one 
that can be magnetized. It will align itself within a strong 
magnetic field, like the needle of a compass. The earth’s 
magnetic field is not strong enough to keep a person’s 
hydrogen atoms pointing in the same direction, but the 
superconducting magnet of an MRI machine can. This 
comprises the “magnetic” part of MRI. 


Once a patient’s hydrogen atoms have been aligned 
in the magnet, pulses of very specific radio wave fre- 
quencies are used to knock them back out of alignment. 
The hydrogen atoms alternately absorb and emit radio 
wave energy, vibrating back and forth between their rest- 
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MRI body scans of a man, woman, and child. (Simon Fraser, 
Photo Researchers. Reproduced by permission.) 


ing (magnetized) state and their agitated (radio pulse) 
state. This comprises the “resonance” part of MRI. 


The MRI equipment records the duration, strength, 
and source location of the signals emitted by the atoms as 
they relax and translates the data into an image on a tele- 
vision monitor. The state of hydrogen in diseased tissue 
differs from healthy tissue of the same type, making MRI 
particularly good at identifying tumors and other lesions. 
In some cases, chemical agents such as gadolinium can 
be injected to improve the contrast between healthy and 
diseased tissue. 


A single MRI exposure produces a two-dimensional 
image of a slice through the entire target area. A series of 
these image slices closely spaced (usually less than half an 
inch) makes a virtual three-dimensional view of the area. 


Magnetic resonance spectroscopy (MRS) is different 
from MRI because MRS uses a continuous band of radio 
wave frequencies to excite hydrogen atoms in a variety 
of chemical compounds other than water. These com- 
pounds absorb and emit radio energy at characteristic 
frequencies, or spectra, which can be used to identify 
them. Generally, a color image is created by assigning a 
color to each distinctive spectral emission. This compris- 
es the “spectroscopy” part of MRS. MRS is still experi- 
mental and is available in only a few research centers. 


Doctors primarily use MRS to study the brain and 
disorders, like epilepsy, Alzheimer’s disease, brain 
tumors, and the effects of drugs on brain growth and 
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metabolism. The technique is also useful in evaluating 
metabolic disorders of the muscles and nervous system. 


Magnetic resonance angiography (MRA) is another 
variation on standard MRI. MRA, like other types of 
angiography, looks specifically at fluid flow within the 
blood (vascular) system, but does so without the injec- 
tion of dyes or radioactive tracers. Standard MRI cannot 
make a good picture of flowing blood, but MRA uses 
specific radio pulse sequences to capture usable signals. 
The technique is generally used in combination with 
MRI to obtain images that show both vascular structure 
and flow within the brain and head in cases of stroke, or 
when a blood clot or aneurysm is suspected. 


Regardless of the exact type of MRI planned, or area 
of the body targeted, the procedure involved is basically 
the same and occurs in a special MRI suite. The patient 
lies back on a narrow table and is made as comfortable as 
possible. Transmitters are positioned on the body and the 
cushioned table that the patient is lying on moves into a 
long tube that houses the magnet. The tube is as long as 
an average adult lying down, and the tube is narrow and 
open at both ends. Once the area to be examined has 
been properly positioned, a radio pulse is applied. Then a 
two-dimensional image corresponding to one slice 
through the area is made. The table then moves a fraction 
of an inch and the next image is made. Each image expo- 
sure takes several seconds and the entire exam will last 
anywhere from 30-90 minutes. During this time, the 
patient is not allowed to move. If the patient moves dur- 
ing the scan, the picture will not be clear. 


Depending on the area to be imaged, the radio-wave 
transmitters will be positioned in different locations. 


e For the head and neck, a helmet-like hat is worn. 


e For the spine, chest, and abdomen, the patient will be 
lying on the transmitters. 


e For the knee, shoulder, or other joint, the transmitters 
will be applied directly to the joint. 


Additional probes will monitor vital signs (like 
pulse, respiration, etc.). 


The process is very noisy and confining. The patient 
hears a thumping sound for the duration of the proce- 
dure. Since the procedure is noisy, music supplied via 
earphones is often provided. Some patients get anxious 
or panic because they are in the small, enclosed tube. 
This is why vital signs are monitored and the patient and 
medical team can communicate between each other. If 
the chest or abdomen are to be imaged, the patient will 
be asked to hold his/her breath as each exposure is made. 
Other instructions may be given to the patient, as needed. 
In many cases, the entire examination will be performed 
by an MRI operator who is not a doctor. However, the 
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supervising radiologist should be available to consult as 
necessary during the exam, and will view and interpret 
the results sometime later. 


Preparation 


In some cases (such as for MRI brain scanning or an 
MRA), a chemical designed to increase image contrast 
may be given by the radiologist immediately before the 
exam. If a patient suffers from anxiety or claustrophobia, 
drugs may be given to help the patient relax. 


The patient must remove all metal objects (watches, 
jewelry, eye glasses, hair clips, etc). Any magnetized 
objects (like credit and bank machine cards, audio tapes, 
etc.) should be kept far away from the MRI equipment 
because they can be erased. The patient cannnot bring their 
wallet or keys into the MRI machine. The patient may be 
asked to wear clothing without metal snaps, buckles, or 
zippers, unless a medical gown is worn during the proce- 
dure. The patient may be asked to remove any hair spray, 
hair gel, or cosmetics that may interfere with the scan. 


Aftercare 


No aftercare is necessary, unless the patient received 
medication or had a reaction to a contrast agent. Normal- 
ly, patients can immediately return to their daily activi- 
ties. If the exam reveals a serious condition that requires 
more testing and/or treatment, appropriate information 
and counseling will be needed. 


Risks 


MRI poses no known health risks to the patient and 
produces no physical side effects. Again, the potential 
effects of MRI on an unborn baby are not well known. 
Any woman who is, or may be, pregnant, should careful- 
ly discuss this issue with her doctor and radiologist 
before undergoing a scan. 


Normal results 


A normal MRI, MRA, or MRS result is one that 
shows the patient’s physical condition to fall within nor- 
mal ranges for the target area scanned. 


Abnormal results 


Generally, MRI is prescribed only when serious 
symptoms and/or negative results from other tests indi- 
cate a need. There often exists strong evidence of a con- 
dition that the scan is designed to detect and assess. 
Thus, the results will often be abnormal, confirming the 
earlier diagnosis. At that point, further testing and appro- 
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KEY TERMS 


Angiography—Any of the different methods for 
investigating the condition of blood vessels, usu- 
ally via a combination of radiological imaging 
and injections of chemical tracing and contrasting 
agents. 


Gadolinium—A very rare metallic element useful 
for its sensitivity to electromagnetic resonance, 
among other things. Traces of it can be injected into 
the body to enhance the MRI pictures. 


Hydrogen—The simplest, most common element 
known in the universe. It is composed of a single 
electron (negatively charged particle) circling a 
nucleus consisting of a single proton (positively 
charged particle). It is the nuclear proton of hydro- 
gen that makes MRI possible by reacting resonantly 
to radio waves while aligned in a magnetic field. 


priate medical treatment is needed. For example, if the 
MRI indicates the presence of a brain tumor, an MRS 
may be prescribed to determine the type of tumor so that 
aggressive treatment can begin immediately without the 
need for a surgical biopsy. 
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lonizing radiation—Electromagnetic radiation that 
can damage living tissue by disrupting and destroy- 
ing individual cells. All types of nuclear decay radi- 
ation (including x rays) are potentially ionizing. 
Radio waves do not damage organic tissues they 
pass through. 


Magnetic field—The three-dimensional area sur- 
rounding a magnet, in which its force is active. Dur- 
ing MRI, the patient’s body is permeated by the 
force field of a superconducting magnet. 


Radio waves— Electromagnetic energy of the fre- 
quency range corresponding to that used in radio 
communications, usually 10,000 cycles per second 
to 300 billion cycles per second. Radio waves are 
the same as visible light, x rays, and all other types 
of electromagnetic radiation, but are of a higher 
frequency. 


ORGANIZATIONS 

American College of Radiology. 1891 Preston White Drive, 
Reston, VA 22091. (800) 227-5463. <http://www.acr.org>. 

American Society of Radiologic Technologists. 15000 Central 
Ave. SE, Albuquerque, NM 87123-3917. (505) 298-4500. 
<http://www.asrt.org>. 

Center for Devices and Radiological Health. United States Food 
and Drug Administration. 1901 Chapman Ave., Rockville, 
MD 20857. (301) 443-4109. <http://www.fda.gov/cdrh>. 


Kurt Richard Sternlof 


Magnetic resonance spectroscopy see 
Magnetic resonance imaging 


Major depression see Depressive disorders 
Major tranquilizers see Antipsychotic drugs 


i Malabsorption syndrome 


Definition 


Malabsorption syndrome is an alteration in the abili- 
ty of the intestine to absorb nutrients adequately into the 
bloodstream. 


Causes and symptoms 


Protein, fats, and carbohydrates (macronutrients) 
normally are absorbed in the small intestine; the small 
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bowel also absorbs about 80% of the eight to ten liters of 
fluid ingested daily. There are many different conditions 
that affect fluid and nutrient absorption by the intestine. A 
fault in the digestive process may result from failure of the 
body to produce the enzymes needed to digest certain 
foods. Congenital structural defects or diseases of the pan- 
creas, gall bladder, or liver may alter the digestive process. 
Inflammation, infection, injury, or surgical removal of por- 
tions of the intestine may also result in absorption prob- 
lems; reduced length or surface area of intestine available 
for fluid and nutrient absorption can result in malabsorp- 
tion. Radiation therapy may injure the mucosal lining of 
the intestine, resulting in diarrhea that may not become 
evident until several years later. The use of some antibi- 
otics can also affect the bacteria that normally live in the 
intestine and affect intestinal function. 


Risk factors for malabsorption syndrome include: 
e family history of malabsorption or cystic fibrosis 


e use of certain drugs, such as mineral oil or other laxa- 
tives 


e travel to foreign countries 
e intestinal surgery 
e excess alcohol consumption 


The most common symptoms of malabsorption 
include: 


e anemia, with weakness and fatigue due to inadequate 
absorption of vitamin B, iron, and folic acid 


e diarrhea, steatorrhea (excessive amount of fat in the 
stool), and abdominal distention with cramps, bloating, 
and gas due to impaired water and carbohydrate 
absorption, and irritation from unabsorbed fatty acids. 
The individual may also report explosive diarrhea with 
greasy, foul-smelling stools. 


e edema (fluid retention in the body’s tissues) due to 
decreased protein absorption 


e malnutrition and weight loss due to decreased fat, car- 
bohydrate, and protein absorption. Weight may be 80- 
90% of usual weight despite increased oral intake of 
nutrients. 


e muscle cramping due to decreased vitamin D, calcium, 
and potassium levels 


e muscle wasting and atrophy due to decreased protein 
absorption and metabolism 


e perianal skin burning, itching, or soreness due to fre- 
quent loose stools 


Irregular heart rhythms may also result from inade- 
quate levels of potassium and other electrolytes. Blood 
clotting disorders may occur due to a vitamin K defi- 
ciency. Children with malabsorption syndrome often 
exhibit a failure to grow and thrive. 
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Several disorders can lead to malabsorption syn- 
drome, including cystic fibrosis, chronic pancreatitis, 
lactose intolerance, and gluten enteropathy (non-tropi- 
cal sprue.) 


Tropical sprue is a malabsorptive disorder that is 
uncommon in the United States, but seen more often in 
people from the Caribbean, India, or southeast Asia. 
Although its cause is unknown, it is thought to be related to 
environmental factors, including infection, intestinal para- 
sites, or possibly the consumption of certain food toxins. 
Symptoms often include a sore tongue, anemia, weight 
loss, along with diarrhea and passage of fatty stools. 


Whipple’s disease is a relatively rare malabsorptive 
disorder, affecting mostly middle-aged men. The cause is 
thought to be related to bacterial infection, resulting in 
nutritional deficiencies, chronic low-grade fever, diar- 
rhea, joint pain, weight loss, and darkening of the skin’s 
pigmentation. Other organs of the body may be affected, 
including the brain, heart, lungs, and eyes. 


Short bowel syndromes—which may be present at 
birth (congenital) or the result of surgery—treduce the 
surface area of the bowel available to absorb nutrients 
and can also result in malabsorption syndrome. 


Diagnosis 


The diagnosis of malabsorption syndrome and identi- 
fication of the underlying cause can require extensive 
diagnostic testing. The first phase involves a thorough 
medical history and physical examination by a physician, 
who will then determine the appropriate laboratory studies 
and x rays to assist in diagnosis. A 72-hour stool collection 
may be ordered for fecal fat measurement; increased fecal 
fat in the stool collected indicates malabsorption. A biopsy 
of the small intestine may be done to assist in differentiat- 
ing between malabsorption syndrome and small bowel 
disease. Ultrasound, computed tomography scan (CT 
scan), magnetic resonance imaging (MRI), barium 
enema, or other x rays to identify abnormalities of the gas- 
trointestinal tract and pancreas may also be ordered. 


Laboratory studies of the blood may include: 


e Serum cholesterol. May be low due to decreased fat 
absorption and digestion. 


e Serum sodium, potassium, and chloride. May be low 
due to electrolyte losses with diarrhea. 


e Serum calcium. May be low due to vitamin D and 
amino acid malabsorption. 


e Serum protein and albumin. May be low due to protein 
losses. 


e Serum vitamin A and carotene. May be low due to bile 
salt deficiency and impaired fat absorption. 
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e D-xylose test. Decreased excretion may indicate malab- 
sorption. 


e Schilling test. May indicate malabsorption of vitamin 
Bp. 


Treatment 


Fluid and nutrient monitoring and replacement is 
essential for any individual with malabsorption syn- 
drome. Hospitalization may be required when severe fluid 
and electrolyte imbalances occur. Consultation with a 
dietitian to assist with nutritional support and meal plan- 
ning is helpful. If the patient is able to eat, the diet and 
supplements should provide bulk and be rich in carbohy- 
drates, proteins, fats, minerals, and vitamins. The patient 
should be encouraged to eat several small, frequent meals 
throughout the day, avoiding fluids and foods that pro- 
mote diarrhea. Intake and output should be monitored, 
along with the number, color, and consistency of stools. 


The individual with malabsorption syndrome must be 
monitored for dehydration, including dry tongue, mouth 
and skin; increased thirst; low, concentrated urine output; 
or feeling weak or dizzy when standing. Pulse and blood 
pressure should be monitored, observing for increased or 
irregular pulse rate, or hypotension (low blood pressure). 
The individual should also be alert for signs of nutrient, 
vitamin, and mineral depletion, including nausea or vomit- 
ing; fissures at corner of mouth; fatigue or weakness; dry, 
pluckable hair; easy bruising; tingling in fingers or toes; 
and numbness or burning sensation in legs or feet. Fluid 
volume excess, as a result of diminished protein stores, 
may require fluid intake restrictions. The physician should 
also be notified of any shortness of breath. 


Other specific medical management for malabsorp- 
tion syndrome is dependent upon the cause. Treatment for 
tropical sprue consists of folic acid supplements and long- 
term antibiotics. Depending on the severity of the disor- 
der, this treatment may be continued for six months or 
longer. Whipple’s disease also may require long-term use 
of antibiotics, such as tetracycline. Management of some 
individuals with malabsorption syndrome may require 
injections of vitamin B, and oral iron supplements. The 
doctor may also prescribe enzymes to replace missing 
intestinal enzymes, or antispasmodics to reduce abdomi- 
nal cramping and associated diarrhea. People with cystic 
fibrosis and chronic pancreatitis require pancreatic sup- 
plements. Those with lactose intolerance or gluten 
enteropathy (non-tropical sprue) will have to modify their 
diets to avoid foods that they cannot properly digest. 


Prognosis 


The expected course for the individual with malab- 
sorption syndrome varies depending on the cause. The 
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Anemia—A decrease in the number of red blood 
cells in the bloodstream, characterized by pallor, 
loss of energy, and generalized weakness. 


Atrophy—A wasting away of a tissue or organ, 
often because of insufficient nutrition. 


Biopsy—A tissue sample removed from the body 
for examination under the microscope. 


Cystic fibrosis—A hereditary genetic disorder that 
occurs most often in Caucasians. Thick, sticky 
secretions from mucus-producing glands cause 
blockages in the pancreatic ducts and the airways. 


Edema—From the Greek word meaning swelling, 
an excessive accumulation of fluid in the tissue 
spaces. Excessive generalized edema may also be 
referred to as ascites. 


Gluten enteropathy—A hereditary malabsorption 
disorder caused by sensitivity to gluten, a protein 
found in wheat, rye, barley, and oats. Also called 
non-tropical sprue or celiac disease. 


Intestines—The intestines, also known as the bow- 
els, are divided into the large and small intestines. 
They extend from the stomach to the anus. 


Short bowel syndrome—A condition in which the 
bowel is not as long as normal, either because of 
surgery or because of a congenital defect. Because 
the bowel has less surface area to absorb nutri- 
ents, it can result in malabsorption syndrome. 


Steatorrhea—An excessive amount of fat in the 
stool. 


onset of symptoms may be slow and difficult to diag- 
nose. Treatment may be long, complicated, and changed 
often for optimal effectiveness. Patience and a positive 
attitude are important in controlling or curing the disor- 
der. Careful monitoring is necessary to prevent additional 
illnesses cause by nutritional deficiencies. 
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i Malaria 


Definition 


Malaria is a serious, infectious disease spread by cer- 
tain mosquitoes. It is most common in tropical climates. It 
is characterized by recurrent symptoms of chills, fever, 
and an enlarged spleen. The disease can be treated with 
medication, but it often recurs. Malaria is endemic 
(occurs frequently in a particular locality) in many third 
world countries. Isolated, small outbreaks sometimes 
occur within the boundaries of the United States. 


Description 


Malaria is not a serious problem in the United 
States. Within the last 10 years, only about 1,200 cases 
have been reported each year in this country, mostly by 
people who were infected elsewhere. Locally transmit- 
ted malaria has occurred in California, Florida, Texas, 
Michigan, New Jersey, and New York City. While 
malaria can be transmitted in blood, the American 
blood supply is not screened for malaria. Widespread 
malarial epidemics are far less likely to occur in the 
United States, but small, localized epidemics could 
return to the western world. 


The picture is far more bleak outside the territori- 
al boundaries of the United States. A recent govern- 
ment panel warned that disaster looms over Africa 
from the disease. Malaria infects between 300 and 500 
million people every year in Africa, India, southeast 
Asia, the Middle East, Oceania, and Central and South 
America. About 2 million of the infected die each 
year. Most of the cases and almost all of the deaths 
occur in sub-Saharan Africa. At the present time, 
malaria kills about twice as many people as does 
AIDS. As many as half a billion people worldwide are 
left with chronic anemia due to malaria infection. In 
some parts of Africa, people battle up to 40 or more 
separate episodes of malaria in their lifetimes. The 
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spread of malaria is becoming even more serious as 
the parasites that cause malaria develop resistance to 
the drugs used to treat the condition. 


Causes and symptoms 


Human malaria is caused by four different species of 
a parasite called plasmodium: Plasmodium falciparum 
(the most deadly), P.vivax, P. malariae, and P. ovale. The 
last two are fairly uncommon. Many animals can get 
malaria but human malaria does not spread to animals. In 
turn, animal malaria does not spread to humans. 


A person gets malaria when bitten by a female mos- 
quito who is looking for a blood meal and is infected 
with the malaria parasite. The parasites enter the blood 
stream and travel to the liver, where they multiply. When 
they re-emerge into the blood, symptoms appear. By the 
time a patient shows symptoms, the parasites have repro- 
duced very rapidly, clogging blood vessels and rupturing 
blood cells. 


Malaria cannot be casually transmitted directly from 
one person to another. Instead, a mosquito bites an 
infected person and then passes the infection on to the 
next human it bites. It is also possible to spread malaria 
via contaminated needles or in blood transfusions. This 
is why all blood donors are carefully screened with ques- 
tionnaires for possible exposure to malaria. 


The amount of time between the mosquito bite and 
the appearance of symptoms varies, depending on the 
strain of parasite involved. The incubation period is usu- 
ally between 8 and 12 days for falciparum malaria, but it 
can be as long as a month for the other types. Symptoms 
from some strains of P.vivax may not appear until eight 
to 10 months after the mosquito bite occurred. 


The primary symptom of all types of malaria is the 
“malaria ague” (chills and fever). In most cases, the fever 
has three stages, beginning with uncontrollable shivering 
for an hour or two, followed by a rapid spike in tempera- 
ture (as high as 106°F), which lasts three to six hours. 
Then, just as suddenly, the patient begins to sweat pro- 
fusely, which will quickly bring down the fever. Other 
symptoms may include fatigue, severe headache, or 
nausea and vomiting. As the sweating subsides, the 
patient typically feels exhausted and falls asleep. In 
many cases, this cycle of chills, fever, and sweating 
occurs every other day, or every third day, and may last 
for between a week and a month. Those with the chronic 
form of malaria may have a relapse as long as 50 years 
after the initial infection. 


Falciparum malaria is far more severe than other 
types of malaria because the parasite attacks all red blood 
cells, not just the young or old cells, as do other types. It 
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The life cycle of Plasmodium vivax, the parasite that causes malaria. (I/lustration by Hans & Cassady.) 


causes the red blood cells to become very “sticky.” A 
patient with this type of malaria can die within hours of 
the first symptoms. The fever is prolonged. So many red 
blood cells are destroyed that they block the blood ves- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


sels in vital organs (especially the kidneys), and the 
spleen becomes enlarged. There may be brain damage, 
leading to coma and convulsions. The kidneys and liver 
may fail. 
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Malaria in pregnancy can lead to premature deliv- 
ery, miscarriage, or stillbirth. 


Certain kinds of mosquitoes (called anopheles) can 
pick up the parasite by biting an infected human. (The 
more common kinds of mosquitoes in the United States 
do not transmit the infection.) This is true for as long as 
that human has parasites in his/her blood. Since strains of 
malaria do not protect against each other, it is possible to 
be reinfected with the parasites again and again. It is also 
possible to develop a chronic infection without develop- 
ing an effective immune response. 


Diagnosis 

Malaria is diagnosed by examining blood under a 
microscope. The parasite can be seen in the blood smears 
on a slide. These blood smears may need to be repeated 
over a 72-hour period in order to make a diagnosis. Anti- 
body tests are not usually helpful because many people 
developed antibodies from past infections, and the tests 
may not be readily available. 


Anyone who becomes ill with chills and fever after 
being in an area where malaria exists must see a doctor 
and mention their recent travel to endemic areas. A per- 
son with the above symptoms who has been in a high- 
risk area should insist on a blood test for malaria. The 
doctor may believe the symptoms are just the common 
flu virus. Malaria is often misdiagnosed by North Ameri- 
can doctors who are not used to seeing the disease. 
Delaying treatment of falciparum malaria can be fatal. 


Treatment 


Falciparum malaria is a medical emergency that 
must be treated in the hospital. The type of drugs, the 
method of giving them, and the length of the treatment 
depend on where the malaria was contracted and how 
sick the patient is. 


For all strains except falciparum, the treatment for 
malaria is usually chloroquine (Aralen) by mouth for 
three days. Those falciparum strains suspected to be 
resistant to chloroquine are usually treated with a combi- 
nation of quinine and tetracycline. In countries where 
quinine resistance is developing, other treatments may 
include clindamycin (Cleocin), mefloquin (Lariam), or 
sulfadoxone/pyrimethamine (Fansidar). Most patients 
receive an antibiotic for seven days. Those who are very 
ill may need intensive care and intravenous (IV) malaria 
treatment for the first three days. 


Anyone who acquired falciparum malaria in the 
Dominican Republic, Haiti, Central America west of the 
Panama Canal, the Middle East, or Egypt can still be 
cured with chloroquine. Almost all strains of falciparum 
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malaria in Africa, South Africa, India, and southeast Asia 
are now resistant to chloroquine. In Thailand and Cam- 
bodia, there are strains of falciparum malaria that have 
some resistance to almost all known drugs. 


A patient with falciparum malaria needs to be hospi- 
talized and given antimalarial drugs in different combi- 
nations and doses depending on the resistance of the 
strain. The patient may need IV fluids, red blood cell 
transfusions, kidney dialysis, and assistance breathing. 


A drug called primaquine may prevent relapses after 
recovery from P. vivax or P. ovale. These relapses are 
caused by a form of the parasite that remains in the liver 
and can reactivate months or years later. 


Another new drug, halofantrine, is available abroad. 
While it is licensed in the United States, it is not market- 
ed in this country and it is not recommended by the Cen- 
ters for Disease Control and Prevention in Atlanta. 


Alternative treatment 


The Chinese herb qiinghaosu (the western name is 
artemisinin) has been used in China and southeast Asia to 
fight severe malaria, and became available in Europe in 
1994. Because this treatment often fails, it is usually 
combined with another antimalarial drug (mefloquine) to 
boost its effectiveness. It is not available in the United 
States and other parts of the developed world due to fears 
of its toxicity, in addition to licensing and other issues. 


A western herb called wormwood (Artemesia annua) 
that is taken as a daily dose can be effective against 
malaria. Protecting the liver with herbs like goldenseal 
(Hydrastis canadensis), Chinese goldenthread (Coptis 
chinensis), and milk thistle (Silybum marianum) can be 
used as preventive treatment. Preventing mosquitoes from 
biting you while in the tropics is another possible way to 
avoid malaria. 


Prognosis 


If treated in the early stages, malaria can be cured. 
Those who live in areas where malaria is epidemic, how- 
ever, can contract the disease repeatedly, never fully 
recovering between bouts of acute infection. 


Prevention 


Several researchers are currently working on a 
malarial vaccine, but the complex life cycle of the malar- 
ia parasite makes it difficult. A parasite has much more 
genetic material than a virus or bacterium. For this rea- 
son, a successful vaccine has not yet been developed. 


Malaria is an especially difficult disease to vaccinate 
against because the parasite goes through several sepa- 
rate stages. One recent, promising vaccine appears to 
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KEY TERMS 


Arteminisinins—An antimalarial family of products 
derived from an ancient Chinese herbal remedy. 
Two of the most popular varieties are artemether 
and artesunate, used mainly in southeast Asia in 
combination with mefloquine. 


Chloroquine—This antimalarial drug was first used 
in the 1940s, until the first evidence of quinine 
resistance appeared in the 1960s. It is now ineffec- 
tive against falciparum malaria almost everywhere. 
However, because it is inexpensive, it is still the 
antimalarial drug most widely used in Africa. Native 
individuals with partial immunity may have better 
results with chloroquine than a traveler with no pre- 
vious exposure. 


Mefloquine—An antimalarial drug that was devel- 
oped by the United States Army in the early 1980s. 
Today, malaria resistance to this drug has become a 


have protected up to 60% of people exposed to maleria. 
This was evident during field trials for the drug that were 
conducted in South America and Africa. It is not yet 
commercially available. 


The World Health Association (WHO) has been trying 
to eliminate malaria for the past 30 years by controlling 
mosquitoes. Their efforts were successful as long as the pes- 
ticide DDT killed mosquitoes and antimalarial drugs cured 
those who were infected. Today, however, the problem has 
returned a hundredfold, especially in Africa. Because both 
the mosquito and parasite are now extremely resistant to the 
insecticides designed to kill them, governments are now try- 
ing to teach people to take antimalarial drugs as a preventive 
medicine and avoid getting bitten by mosquitoes. 


Travelers to high-risk areas should use insect repel- 
lant containing DEET for exposed skin. Because DEET 
is toxic in large amounts, children should not use a con- 
centration higher than 35%. DEET should not be inhaled. 
It should not be rubbed onto the eye area, on any broken 
or irritated skin, or on children’s hands. It should be thor- 
oughly washed off after coming indoors. 


Those who use the following preventive measures 
get fewer infections than those who do not: 


«between dusk and dawn, remain indoors in well- 
screened areas 


e sleep inside pyrethrin or permethrin repellent-soaked 
mosquito nets 


e wear clothes over the entire body 
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problem in some parts of Asia (especially Thailand 
and Cambodia). 


Quinine—One of the first treatments for malaria, 
quinine is a natural product made from the bark of 
the Cinchona tree. It was popular until being super- 
seded by the development of chloroquine in the 
1940s. In the wake of widespread chloroquine 
resistance, however, it has become popular again. It 
or its close relative quinidine can be given intra- 
venously to treat severe falciparum malaria. 


Sulfadoxone/pyrimethamine (Fansidar)—This anti- 
malarial drug developed in the 1960s is the first 
drug tried in some parts of the world where 
chloroquine resistance is widespread. It has been 
associated with severe allergic reactions due to its 
sulfa component. 


Anyone visiting endemic areas should take anti- 
malarial drugs starting a day or two before they leave the 
United States. The drugs used are usually chloroquine or 
mefloquine. This treatment is continued through at least 
four weeks after leaving the endemic area. However, 
even those who take antimalarial drugs and are careful to 
avoid mosquito bites can still contract malaria. 


International travelers are at risk for becoming 
infected. Most Americans who have acquired falciparum 
malaria were visiting sub-Saharan Africa; travelers in 
Asia and South America are less at risk. Travelers who 
stay in air conditioned hotels on tourist itineraries in 
urban or resort areas are at lower risk than backpackers, 
missionaries, and Peace Corps volunteers. Some people 
in western cities where malaria does not usually exist 
may acquire the infection from a mosquito carried onto a 
jet. This is called airport or runway malaria. 
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i Malignant lymphomas 


Definition 


Lymphomas are a group of cancers in which cells of 
the lymphatic system become abnormal and start to grow 
uncontrollably. Because there is lymph tissue in many 
parts of the body, lymphomas can start in almost any 
organ of the body. 


Description 


The lymph system is made up of ducts or tubules 
that carry lymph to all parts of the body. Lymph is a 
milky fluid that contains the lymphocytes or white blood 
cells. These are the infection- fighting cells of the blood. 
Small pea-shaped organs are found along the network of 
lymph vessels. These are called the lymph nodes, and 
their main function is to make and store the lymphocytes. 
Clusters of lymph nodes are found in the pelvis region, 
underarm, neck, chest, and abdomen. The spleen (an 
organ in the upper abdomen), the tonsils, and the thymus 
(a small organ found beneath the breastbone) are part of 
the lymphatic system. 


The lymphocyte is the main cell of the lymphoid tis- 
sue. There are two main types of lymphocytes: the T 
lymphocyte and the B lymphocyte. Lymphomas develop 
from these two cell types. B cell lymphomas are more 
common among adults, while among children, the inci- 
dence of T and B cell lymphomas are almost equal. 
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The T and the B cell perform different jobs within the 
immune system. When an infectious bacterium enters the 
body, the B cell makes proteins called “antibodies.” These 
antibodies attach themselves to the bacteria, and flag 
them for destruction by other immune cells. The T cells 
help protect the body against viruses. When a virus enters 
the cell, it generally produces certain proteins that are 
projected on the surface of the infected cell. T cells recog- 
nize these proteins and produce certain substances 
(cytokines) that destroy the infected cells. Some of the 
cytokines made by the T cells attract other cell types, 
which are capable of digesting the virus-infected cell. The 
T cells can also destroy some types of cancerous cells. 


Lymphomas can be divided into two main types: 
Hodgkin’s lymphoma or Hodgkin’s disease, and non- 
Hodgkin’s lymphomas. There are at least 10 types of 
non-Hodgkin’s lymphomas. They are grouped (staged) 
by how aggressively they grow; slow growing (low 
grade), intermediate growing, and rapidly growing (high 
grade); and how far they spread. 


A majority of non-Hodgkin’s lymphomas begin in 
the lymph nodes. About 20% start in other organs, such 
as the lungs, liver or the gastrointestinal tract. Malignant 
lymphocytes multiply uncontrollably and do not perform 
their normal functions. Hence, the body’s ability to fight 
infections is affected. In addition, these malignant cells 
may crowd the bone marrow, and, depending on the 
stage, prevent the production of normal red blood cells, 
white blood cells, and platelets. A low red blood cell 
count causes anemia, while a reduction in the number of 
platelets makes the person susceptible to excessive 
bleeding. Cancerous cells can also invade other organs 
through the circulatory system of the lymph, causing 
those organs to malfunction. 


Causes and symptoms 


The exact cause of non-Hodgkin’s lymphomas is not 
known. However, the incidence has increased signifi- 
cantly in recent years. Part of the increase is due to the 
AIDS epidemic. Individuals infected with the AIDS 
virus have a higher likelihood of developing non- 
Hodgkin’s lymphomas. In general, males are at a higher 
risk for having non-Hodgkin’s lymphomas than are 
females. The risk increases with age. Though it can strike 
people as young as 40, people between the ages of 60 
and 69 are at the highest risk. 


People exposed to certain pesticides and ionizing 
radiation have a higher than average chance of develop- 
ing this disease. For example, an increased incidence of 
lymphomas has been seen in survivors of the atomic 
bomb explosion in Hiroshima, and in people who have 
undergone aggressive radiation therapy. People who 
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suffer from immune-deficient disorders, as well as those 
who have been treated with immune suppressive drugs 
for heart or kidney transplants, and for conditions such as 
rheumatoid arthritis and autoimmune diseases, are at 
an increased risk for this disease. 


There have been some studies that have shown a 
loose association between retroviruses, such as HTLV-I, 
and some rare forms of lymphoma. The Epstein-Barr 
virus has been linked to Burkitt’s lymphoma in African 
countries. However, a direct cause-and-effect relation- 
ship has not been established. 


The symptoms of lymphomas are often vague and 
non-specific. Patients may experience loss of appetite, 
weight loss, nausea, vomiting, abdominal discomfort, 
and indigestion. The patient may complain of a feeling 
of fullness, which is a result of enlarged lymph nodes in 
the abdomen. Pressure or pain in the lower back is 
another symptom. In the advanced stages, the patient 
may have bone pain, headaches, constant coughing, and 
abnormal pressure and congestion in the face, neck, and 
upper chest. Some may have fevers and night sweats. In 
most cases, patients go to the doctor because of the pres- 
ence of swollen glands in the neck, armpits, or groin 
area. Since all the symptoms are common to many other 
illnesses, it is essential to seek medical attention if any of 
the conditions persist for two weeks or more. Only a 
qualified physician can correctly diagnose if the symp- 
toms are due to lymphoma or some other ailment. 


Diagnosis 


Like all cancers, lymphomas are best treated when 
found early. However, it is often difficult to diagnose lym- 
phomas. There are no screening tests available, and, since 
the symptoms are non-specific, lymphomas are rarely rec- 
ognized in their early stages. Detection often occurs by 
chance during a routine physical examination. 


When the doctor suspects lymphoma, a complete 
medical history is taken, and a thorough physical examina- 
tion is performed. Enlargement of the lymph nodes, liver, 
or spleen may suggest lymphomas. Blood tests will deter- 
mine the cell counts and obtain information on how well 
the organs, such as the kidney and liver, are functioning. 


A biopsy of the enlarged lymph node is the most 
definitive diagnostic tool for staging purposes. The doc- 
tor may perform a bone marrow biopsy. During the biop- 
sy, a cylindrical piece of bone and marrow fluid is 
removed. They are generally taken out of the hipbone. 
These samples are sent to the laboratory for examination. 
In addition to diagnosis, the biopsy may also be repeated 
during the treatment phase of the disease to see if the 
lymphoma is responding to therapy. 
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A malignant lymph cell. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


Once the exact form of lymphoma is known, it is then 
staged to determine how aggressive it is, and how far it has 
spread. Staging is necessary to plan appropriate treatment. 


Conventional imaging tests, such as x rays, comput- 
ed tomography scans (CT scans), magnetic resonance 
imaging, and abdominal sonograms, are used to deter- 
mine the extent of spread of the disease. 


Lymphangiograms are x rays of the lymphatic sys- 
tem. In this procedure, a special dye is injected into the 
lymphatic channels through a small cut (incision) made in 
each foot. The dye is injected slowly over a period of 
three to four hours. This dye clearly outlines the lymphat- 
ic system and allows it to stand out. Multiple x rays are 
then taken and any abnormality, if present, is revealed. 


Rarely, a lumbar puncture or a spinal tap is per- 
formed to check if malignant cells are present in the fluid 
surrounding the brain. In this test, the physician inserts a 
needle into the epidural space at the base of the spine and 
collects a small amount of spinal fluid for microscopic 
examination. 


Treatment 


Treatment options for lymphomas depend on the 
type of lymphoma and its present stage. In most cases, 
treatment consists of chemotherapy, radiotherapy, or a 
combination of the two methods. 


Chemotherapy is the use of anti-cancer drugs to kill 
cancer cells. In non-Hodgkin’s lymphomas, combination 
therapy, which involves the use of multiple drugs, has 
been found more effective than single drug use. The 
treatment may last about six months, but in some cases 
may last as long as a year. The drugs may either be 
administered intravenously (through a vein) in the arm or 
given orally in the form of pills. If cancer cells have 
invaded the central nervous system, then chemotherapeu- 
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KEY TERMS 


Antibodies—Proteins made by the B lymphocytes 
in response to the presence of infectious agents 
such as bacteria or viruses in the body. 


Biopsy—The surgical removal and microscopic 
examination of living tissue for diagnostic purposes. 


Growth factors (cytokines)—Chemicals made by 
the cells that act on other cells to stimulate or 
inhibit their function. Cytokines that stimulate 
growth are called “growth factors.” 


tic drugs may be instilled, through a needle in the brain 
or back, into the fluid that surrounds the brain. This pro- 
cedure is known as intrathecal chemotherapy. 


Radiation therapy, where high-energy ionizing rays 
are directed at specific portions of the body, such as the 
upper chest, abdomen, pelvis, or neck, is often used for 
treatment of lymphomas. External radiation therapy, 
where the rays are directed from a source outside the 
body, is the most common mode of radiation treatment. 


Bone marrow transplantation is used in cases 
where the lymphomas do not respond to conventional 
therapy, or in cases where the patient has had a relapse or 
suffers from recurrent lymphomas. 


There are two ways of doing bone marrow trans- 
plantation. In a procedure called “allogeneic bone mar- 
row transplant,” a donor is found whose marrow matches 
that of the patient. The donor can be a twin (best match), 
a sibling, or a person who is not related at all. High-dose 
chemotherapy or radiation therapy is given to eradicate 
the lymphoma. The donor marrow is then given to 
replace the marrow destroyed by the therapy. 


In “autologous bone marrow transplantation,” some 
of the patient’s own bone marrow is harvested, chemical- 
ly purged, and frozen. High-dose chemotherapy and radi- 
ation therapy are given. The marrow that was harvested, 
purged, and frozen is then thawed and put back into the 
patient’s body to replace the destroyed marrow. 


A new treatment option for patients with lymphoma 
is known as “peripheral stem cell transplantation.” In this 
treatment approach, cells that normally circulate in the 
blood are collected when the patient has normal blood 
counts taken, and these cells are saved via a process 
called “pheresis.” Researchers are exploring whether 
these cells can be used to restore the normal function and 
development of blood cells, rather than using a bone 
marrow transplant. 
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Prognosis 


Like all cancers, the prognosis for lymphoma depends 
on the stage of the cancer, and the patient’s age and gener- 
al health. When all the different types and stages of lym- 
phoma are considered together, only 50% of patients sur- 
vive 5 years or more after initial diagnosis. This is because 
some types of lymphoma are more aggressive than others. 


The survival rate among children is definitely better 
than among older people. About 90% of the children 
diagnosed with early stage disease survive 5 years or 
more, while only 60-70% of adults diagnosed with low 
grade lymphomas survive for 5 years or more. The sur- 
vival rate for children with the more advanced stages is 
about 75-85%, while among adults it is 40-60%. 


Prevention 


Although many cancers may be prevented by mak- 
ing diet and lifestyle changes which reduce risk factors, 
there is currently no known way to prevent lymphomas. 
Protecting oneself from developing AIDS, which may be 
a risk factor for lymphomas, is the only preventive mea- 
sure that can be practiced. 


At present, there are no special tests that are available 
for early detection of non-Hodgkin’s lymphomas. Paying 
prompt attention to the signs and symptoms of this dis- 
ease, and seeing a doctor if the symptoms persist, are the 
best strategies for an early diagnosis of lymphoma. Early 
detection affords the best chance for a cure. 
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f Malignant melanoma 


Definition 


Malignant Melanoma is a type of cancer arising 
from the melanocyte cells of the skin. The melanocytes 
are cells in the skin that produce the pigment melanin. 
Malignant melanoma develops when the melanocytes no 
longer respond to normal control mechanisms of cellular 
growth and are capable of invasion locally or spread to 
other organs in the body (metastasis), where again they 
invade and compromise the function of that organ. 


Description 


Melanocytes, embryologically derived from the 
neural crest, are distributed in the epidermis and thus are 
found throughout the skin. They produce a brown pig- 
ment known as melanin and are responsible for racial 
variation in skin color and also the color of moles. Malig- 
nant degeneration of the melanocyte gives rise to the 
tumor, melanoma, of which there are four subtypes. 
These are: superficial spreading, nodular, lentigo maligna, 
and acral lentiginous melanomas, accounting for 70%, 
15% to 30%, 4% to 10%, and 2% to 8% of cases, respec- 
tively. Malignant melanoma may develop anywhere on 
the body. In men, it is most common on the trunk. In 
women, it is most common on the back or legs. The sub- 
type also may influence where the tumor develops; lenti- 
go melanoma is more common on the face while acral 
lentiginous melanoma is more common on the palms of 
the hand, soles of the feet, or in the nail beds. 


The locally invasive characteristic of this tumor 
involves vertical penetration through the skin and into 
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the dermis and subcutaneous (under-the-skin) tissues of 
the malignant melanocytes. With the exception of the 
nodular variety of melanoma, there is often a phase of 
radial or lateral growth associated with these tumors. 
Since it is the vertical growth that characterizes the 
malignancy, the nodular variant of melanoma carries the 
worst prognosis. Fortunately, the superficial spreading 
type is most common. 


The primary tumor begins in the skin, often from the 
melanocytes of a pre-existing mole. Once it becomes 
invasive, it may progress beyond the site of origin to the 
regional lymph nodes or travel to other organ systems in 
the body and become systemic in nature. 


The lymph is the clear, protein-rich fluid that bathes 
the cells throughout our body. Lymph will work its way 
back to the bloodstream via small channels known as 
lymphatics. Along the way, the lymph is filtered through 
cellular stations known as nodes, thus they are called 
lymph nodes. Nearly all organs in the body have a prima- 
ry lymph node group filtering the tissue fluid, or lymph, 
that comes from that organ. Different areas of the skin 
have different primary nodal stations. For the leg, they are 
in the groin. For the arm, the armpit or axilla. For the face, 
it is the neck. Depending where on the torso the tumor 
develops, it may drain into one groin or armpit, or both. 


Cancer, as it invades in its place of origin, may also 
work its way into blood vessels. If this occurs, it provides 
yet another route for the cancer to spread to other organs 
of the body. When the cancer spreads elsewhere in the 
body, it has become systemic in extent and the tumor 
growing elsewhere is known as a metastasis. 


Untreated, malignant melanoma follows a classic 
progression. It begins and grows locally, penetrating ver- 
tically. It may be carried via the lymph to the regional 
nodes, known as regional metastasis. It may go from the 
lymph to the bloodstream or penetrate blood vessels, 
directly allowing it a route to go elsewhere in the body. 
When systemic disease or distant metastasis occur, 
melanoma commonly involves the lung, brain, liver, or 
occasionally bone. The malignancy causes death when its 
uncontrolled growth compromises vital organ function. 


Of the anticipated new cases of cancer for the year 
2001 in the United States, malignant melanoma will 
account for 5% of malignancies in men and 4% in 
women, being the sixth most common cancer in men and 
the seventh in women. It is estimated there will be 
553,400 total cancer deaths in the United States in 2001. 
Malignant melanoma will account for 7,800 for an inci- 
dence of 1.5% of total deaths related to cancer. 


The incidence of primary cutaneous malignant 
melanoma has been steadily increasing, possibly related 
to increase of sun exposure. Currently, the risk is about 
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Malignant melanoma 


13 per 100,000 of the population. It affects all age groups 
but is most commonly seen in patients between 30 and 
60 years of age. 


Sun exposure definitely increases risk of developing 
melanoma. The melanocytes are part of the integument’s 
photoprotective mechanism; in response to sunlight, they 
produce melanin that has a protective role from the sun’s 
ultraviolet rays. For Caucasians, the amount of melanin 
present in the skin is directly related to sun exposure. 
However, it is not so much the total sun exposure that 
seems important, rather it is the history of sunburn, 
(especially if severe or at an early age), that correlates 
with the increased risk. On this basis populations of fair- 
skinned people living in areas of high sun exposure such 
as the southwest United States or Australia are subject to 
increased risk. Malignant melanoma also affects non- 
Caucasians—though sun exposure probably does not 
play a role—at a rate of 10% that of Caucasians. 


Malignant melanoma may arise in the skin anywhere 
on the body. It is estimated that 50% to 70% develop spon- 
taneously while the remainder start in a pre-existing mole. 


Causes and symptoms 


The predisposing causes to the development of 
malignant melanoma are environmental and genetic. The 
environmental factor is excessive sun exposure. There 
are also genetically transmitted familial syndromes with 
alterations in the CDKN2A gene, which encodes for the 
tumor-suppressing proteins p16 and p19. 


As mentioned previously, melanin production in 
fair-skinned people is induced by sun exposure. An expo- 
sure substantial enough to result in a mild sunburn will 
be followed by melanin producing a tan that may last a 
few weeks. Both ultraviolet radiation and damaging oxy- 
gen radicals caused by sun exposure may damage cells, 
particularly their DNA. It is suspected that this damage 
induces mutations that result in the development of 
malignant melanoma. Though these mutations are alter- 
ations of the genome causing the melanoma, they are 
environmentally induced and account for sporadic or 
spontaneous cases of this disease. 


A positive family history of one or two first-degree 
relatives having had melanoma substantially increases 
the risk on a genetic basis. A family tendency is observed 
in 8% to 12% of patients. There is a syndrome known as 
the dysplasic (atypical), nevus syndrome that is charac- 
terized by atypical moles with bothersome clinical fea- 
tures in children under age 10. Such individuals have to 
be observed closely for the development of malignant 
melanoma. Chromosome 9p has been identified as being 
involved in familial predisposition. There are mutations 
in up to 50% of familial melanoma patients of the tumor- 


2096 


suppressing gene CDKN2A. The actual number of moles 
increases risk, but the size of the moles needs be consid- 
ered. Those with 10 larger moles of over 1 cm (0.4 in.) 
are at more risk than those with a higher number (50-99) 
of smaller moles. Finally, when a child is born with a 
large congenital mole, careful observation for change is 
appropriate because of increased risk. 


An excellent way of identifying changes of signifi- 
cance in a mole is the ABCD rule: 


e assymetry 

e border irregularity 

e color variegation 

e diameter exceeding 6 mm (0.24 in) 


Notice that three of the criteria refer to variability of 
the lesion (color variegation refers to areas of light color 
and black scattered within the mole). Thus small, uni- 
form regular lesions have less cause for concern. It is 
important to realize that change in a mole or the rapid 
development of a new one are very important symptoms. 


Another summary of important changes in a mole is 
the Glasgow 7-point scale. The symptoms and signs below 
can occur anywhere on the skin, including the palms of the 
hands, soles of the feet, and also the nail beds: 


e change in size 

e change in shape 

e change in color 

e inflammation 

e crusting and bleeding 

* sensory change 

e diameter more than 7 mm (0.28 in) 


In this scheme, change is emphasized along with 
size. Bleeding and sensory changes are relatively late 
symptoms. 


Symptoms related to the presence of regional disease 
are mostly those of nodules or lumps in the areas contain- 
ing the lymph nodes draining the area. Thus nodularity 
can be found in the armpit, the groin, or the neck if 
regional nodes are involved. There is also a special type 
of metastasis that can occur regionally with malignant 
melanoma; it is known as an in-transit metastasis. If the 
melanoma is spreading through the lymph system, some 
of the tumor may grow there, resulting in a nodule part 
way between the primary site and the original lymph 
node. These in-transit metastases are seen both at the time 
of original presentation or later after primary treatment 
has been rendered, the latter being a type of recurrence. 


Finally, in those who either present with or progress 
to widespread or systemic disease, symptoms and signs 
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are related to the affected organ. Thus neurologic prob- 
lems, lung problems, or liver problems develop depend- 
ing on the organ involved. 


Diagnosis 


None of the clinical signs or symptoms discussed 
above are absolute indications that a patient has malig- 
nant melanoma. The actual diagnosis is accomplished by 
biopsy, a procedure that removes tissue to examine under 
a microscope. It is important that the signs and symp- 
toms are used to develop a suspicion of the diagnosis 
because the way the biopsy is performed for melanoma 
may be different than for other lesions of the skin. 


When dealing with an early malignant melanoma, it 
is very important to establish the exact thickness of pene- 
tration of the primary tumor. Any biopsy that doesn’t 
remove the full vertical extent of the primary is inade- 
quate. Therefore, if a skin lesion is suspicious, full thick- 
ness excisional biopsy is the approach recommended. 
Shave biopsies and biopsies that remove only a portion 
of the suspect area are inappropriate. Often, in an early 
case, the excision involves just the suspicious lesion with 
minimal normal skin, but it should be a full vertical exci- 
sion of the skin. If a melanoma is diagnosed, further 
treatment of this area will often be necessary but doesn’t 
compromise outcome (prognosis). In some special areas 
of the body, minor modifications may be necessary about 
initial total excision, but full thickness excision should 
always be the goal. (See staging, below.) 


Once the diagnosis is obtained, careful examination 
of the patient for regional lymph node involvement 
should be done. A careful review to uncover any symp- 
toms of widespread disease is also appropriate. 


The more common patient has an early melanoma, 
and extensive testing is not usually warranted. Routine 
testing in this situation involves a complete blood count, 
a chest x ray, and determinations of blood enzymes 
including lactic dehydrogenase and alkaline phosphatase. 


If the patient has signs or symptoms of more 
advanced disease, or if the lesion’s depth of penetration 
is sizeable, further imaging studies may be appropriate. 
These would involve CAT scans of the abdomen, the 
chest, or regional nodal areas, or a CT or MRI of the 
brain. 


Treatment 


The key to successful treatment is early diagnosis. 
Patients identified with localized, thin, small lesions 
(typified by superficial spreading subtype) nearly always 
survive. For those with advanced lesions, the outcome is 
poor in spite of progress in systemic therapy. 
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A close-up image of a malignant melanoma on a patient’s 
back. (Custom Medical Stock Photo. Reproduced by permission.) 


Clinical staging 


Malignant melanoma is locally staged based on the 
depth of penetration through the skin and its appendages. 
There are two ways of looking at the depth of penetra- 
tion. The Clarke system utilizes the layers of the dermis 
and the skin appendages present at that layer to identify 
the depth of penetration. The Breslow system uses the 
absolute measurement of depth. Though useful conceptu- 
ally, the Clarke system is used less frequently because of 
the fact that skin is of different thickness in different 
regions of the body. The depth of penetration is much 
greater when the tumor reaches the subcutaneous fat 
when the skin involved is the back as opposed to the face. 
It turns out that the Breslow measurement is more repro- 
ducible and thus more useful; therefore, for purposes 
here, depth of penetration by absolute measurement 
(Breslow) is used in local staging. 


Stage I and stage II have no involvement of the 
regional lymph nodes and are thus localized to the site of 
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Malignant melanoma 


KEY TERMS 


Adjuvant therapy—Therapy administered to patients 
who are at risk of having microscopic untreated dis- 
ease present but have no manifestations. 


Dermis—The deeper portion or layer of the skin. 


Dysplastic nevus syndrome—A familial syndrome 
characterized by the presence of multiple atypical 
appearing moles, often at a young age. 


Epidermis—The superficial layer of the skin. 


Genome—Composed of DNA, the genome is the 
genetic makeup of the cell. 


Immunotherapy—Therapy using biologic agents 
that either enhance or stimulate normal immune 
function. 


Integument—The skin. 


Lymph node dissection—Surgical removal of an 
anatomic group of lymph nodes. 


origin. These stages are subdivided on the basis of pene- 
tration. Stage Ia is 0.75 mm or less (1 mm = 0.04 in), and 
Stage Ib is 0.75 mm to 1.5 mm penetration. Stage IIa is 
1.5 mm to 4.0 mm and Stage IIb is over 4.0 mm or into 
the subcutaneous fat. In stage III and IV, there is disease 
beyond the primary site. Stage III is defined by the pres- 
ence of in-transit or regional nodal metastasis or both. 
Stage IV is defined by the presence of distant metastasis. 


Once the diagnosis of malignant melanoma has been 
established by biopsy and the stage has been identified 
using the results of the examination and studies, a treat- 
ment plan is developed. Melanoma is not cured unless it 
is diagnosed at a stage when it can be isolated and 
removed surgically. Considerations revolve around the 
extent of the local and regional nodal surgery for stages I 
through III. For stage IV patients, or those that are treat- 
ed and then develop recurrence at distant sites, 
chemotherapy or immunotherapy is planned. Studies 
are in progress to improve the results from traditional 
chemotherapeutic regimens. Adjuvant therapy (auxiliary 
drug treatment used to make possibility of relapse less 
for those at high risk) is also considered. 


Surgical therapy for the primary site is that of wide 
local removal of the skin including subcutaneous tissue 
surrounding the lesion. In the past, wide excisions were 
large and encompassed 2 in (5 cm) of tissue in all direc- 
tions wherever feasible. It has been shown that such wide 
local excisions are not necessary and the issue has 
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Lymphedema—Swelling of an extremity following 
surgical removal of the lymph nodes draining that 
extremity. 


Melanocyte—Cells derived from the neural crest 
that are in the skin and produce the protein pigment 
melanin. 


Metastasis—A tumor growth or deposit that has 
spread via lymph or blood to an area of the body 
remote from the primary tumor. 


Nevus—A mole. 
Resection—The act of removing something surgically. 


Skin appendages—Structures related to the integu- 
ment such as hair follicles and sweat glands. 


Systemic disease—Used to refer to a patient who 
has distant metastasis. 


Variegation—Patchy variation. 


become: how wide is enough? Studies from the World 
Health Organization Melanoma Group and by the 
Melanoma Intergroup Committee in the United States 
have provided general guidelines based on the depth of 
penetration of the melanoma. These guidelines and 
anatomic considerations need to be kept in mind by the 
surgeon. 


The next issue in primary management is whether 
or not the patient needs to have the regional lymph 
nodes removed in addition to treatment of the primary 
tumor. The problems associated with the resection of 
regional lymph nodes are those of lifelong edema or 
swelling in the extremity. Though it does not occur in 
all patients (5% to 20%, depending on the extremity 
and extent of the dissection), it can be a disabling 
symptom. Certainly, if it could be ascertained that there 
was disease in the nodes, resection (removal) would be 
appropriate. However, if there was no disease, the risk 
of edema should be avoided. In patients with no signs 
of regional disease, depth of penetration of the primary 
tumor helps guide the decision. If the tumor penetrates 
less than 1mm, dissection is not usually done. If it is 1- 
2 mm, node dissection may be done at the time of pri- 
mary treatment or the patient may be observed and only 
undergo lymph node dissection if the area later shows 
signs of disease. If the patient has enlarged lymph 
nodes or the depth of the tumor has led to the evaluation 
by CAT scan showing enlarged nodes, resection of the 
nodes will be considered. In the latter case, more exten- 
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sive imaging of the lung, liver, or brain may be appro- 
priate to be sure the patient doesn’t already have stage 
IV disease. 


Questions related to which patients should have 
resection of regional lymph nodes have led to an interme- 
diary procedure known as sentinel node mapping and 
biopsy. Intermediate thickness melanomas between | 
and 4 mm deep (0.04 and 0.16 in) may have nodal 
involvement even if the exam and any other studies done 
are normal. If a radioisotope tracer or blue dye is injected 
into the area of the primary tumor, very shortly it will 
travel to the lymph nodes draining that area. These sen- 
tinel nodes are thus identifiable and are the most likely to 
harbor any regional metastatic disease. If these nodes 
alone are biopsied and are normal, the rest of the lymph 
node group can be spared. If they show microscopic 
deposits of tumor, then the full resection of the lymph 
node group may be completed. This procedure allows 
selection of those patients with intermediate thickness 
melanoma who will benefit from the regional lymph 
node dissection. 


Patients with metastatic melanoma who do not 
respond well to other therapies may be candidates for 
treatment with aldesleukin. Aldesleukin is a form of 
interleukin, a specific kind of biological response modifi- 
er that promotes the development of T-cells. These cells 
are part of the lymphatic system and can directly interact 
with and fight cancer cells. Although aldesleukin is pro- 
duced naturally in the body, its therapeutic form is devel- 
oped via biotechnology in a laboratory setting. Treatment 
is considered palliative, which means that it provides 
comfort but does not produce a cure. Side effects, how- 
ever, can be severe, and range from flu-like symptoms to 
whole-body infection (sepsis) and coma. 


Some patients, such as those with IIb or stage III 
melanoma, are at high risk for the development of recur- 
rence after treatment. Although these patients are clinically 
free of disease after undergoing primary treatment, they are 
more likely to have some microscopic disease in the body 
that studies have not yet been able to identify. In an effort to 
decrease the rate of relapse, adjuvant therapy may be con- 
sidered. Interferon alpha 2a is an agent that stimulates the 
immune system. This adjuvant therapy may slightly 
increase the duration of a patient’s disease-free state and 
lengthen overall survival. However, interferon alpha 2a has 
high toxicity and patients may not tolerate the side effects. 


Unfortunately, treatment for those patients who pre- 
sent with or go on to develop systemic disease usually fails. 
The chemotherapeutic agent dacarbazine, or DTIC, seems 
to be the most active agent. Overall responses are noted in 
about 20% of patients, and they last only two to six months. 
Combination therapy may be an option. The regimen of 
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DTIC + BCNU (carmustine) + cisplatin + tamoxifen deliv- 
ers a response rate of 40%. Combining biologic or 
immunologic agents such as interferon with standard 
chemotherapeutic agents is under study and showing 
improved response rates. However, toxicity is substantial 
and only healthier, younger patients tolerate the treatment. 


Alternative treatment 


Though radiation therapy has a minimal role in the 
primary treatment of malignant melanoma, for patients 
who have metastatic disease, radiation may be helpful. 
This is true in patients who have developed tumor 
deposits in areas such as the brain or the bone. 


Prognosis 


Almost all patients survive stage Ia malignant 
melanoma, and the suvivorship for stage I overall is more 
than 90%. Survival drops in stage Ila to about 65% at 
five years and is worse yet for stage IIb at slightly over 
50%. Stage III has a survival rate at 5 years of 10% to 
47%, depending on the size and number of regional 
nodes involved. Stage IV malignant melanoma is almost 
always a fatal disease. 


Coping with cancer treatment 


For those with familial tendencies for malignant 
melanoma, genetic counseling may be appropriate. Psy- 
chological counseling may be appropriate for anyone 
having trouble coping with a potentially fatal disease. 
Local cancer support groups may be helpful and are 
often identified by contacting local hospitals or the 
American Cancer Society. 


Prevention 


Though it is difficult to prove that sunscreens statis- 
tically reduce the frequency of malignant melanoma at 
this time, most authorities recommend use as protection 
from ultraviolet light (considered a major factor in the 
development of melanoma.) Avoidance of severe sun- 
burns is recommended. 
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Malignant plasmacytoma see Multiple 
myeloma 


i Malingering 


Definition 


In the context of medicine, malingering is the act of 
intentionally feigning or exaggerating physical or psy- 
chological symptoms for personal gain. 


Description 


People may feign physical or psychological illness 
for any number of reasons. Faked illness can get them 
out of work, military duty, or criminal prosecution. It can 
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also help them obtain financial compensation through 
insurance claims, lawsuits, or workers’ compensation. 
Feigned symptoms may also be a way of getting the doc- 
tor to prescribe certain drugs. 


According to the American Psychiatric Association, 
patients who malinger are different from people who 
invent symptoms for sympathy (factitious diseases). 
Patients who malinger clearly have something tangible to 
gain. People with factitious diseases appear to have a 
need to play the “sick” role. They may feign illness for 
attention or sympathy. 


Malingering may take the form of complaints of 
chronic whiplash pain from automobile accidents. 
Whiplash claims are controversial. Although some peo- 
ple clearly do suffer from whiplash injury, others may be 
exaggerating the pain for insurance claims or lawsuits. 
Some intriguing scientific studies have shown that chron- 
ic whiplash pain after automobile accidents is almost 
nonexistent in Lithuania and Greece. In these countries, 
the legal systems do not encourage personal injury law- 
suits or financial settlements. The psychological symp- 
toms experienced by survivors of disaster (post-trau- 
matic stress disorder) are also faked by malingerers. 


Causes and symptoms 


People malinger for personal gain. The symptoms 
may vary. Generally malingerers complain of psycholog- 
ical disorders such as anxiety. They may also complain 
of chronic pain for which objective tests such as x rays 
can find no physical cause. Because it is often impossible 
to determine who is malingering and who is not, it is 
impossible to know how frequently malingering occurs. 


Diagnosis 
Malingering may be suspected: 
e when a patient is referred for examination by an attorney 


e when the onset of illness coincides with a large finan- 
cial incentive, such as a new disability policy 


e when objective medical tests do not confirm the 
patient’s complaints 


e when the patient does not cooperate with the diagnostic 
work-up or prescribed treatment 


e when the patient has antisocial attitudes and behaviors 
(antisocial personality) 


The diagnosis of malingering is a challenge for doc- 
tors. On the one hand, the doctor does not want to over- 
look a treatable disease. On the other hand, he or she 
does not want to continue ordering tests and treatments if 
the symptoms are faked. Malingering is difficult to dis- 
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KEY TERMS 


Antisocial personality—A personality character- 
ized by attitudes and behaviors at odds with soci- 
ety’s customs and moral standards, including ille- 
gal acts. 


Factitious diseases—Conditions in which symp- 
toms are deliberately manufactured by patients in 
order to gain attention and sympathy. Patients with 
factitious diseases do not fake symptoms for obvi- 
ous financial gain or to evade the legal system. 


Post traumatic stress disorder (PTSD)—A disorder 
that occurs among survivors of severe environ- 
mental stress such as a tornado, an airplane crash, 
or military combat. Symptoms include anxiety, 
insomnia, flashbacks, and nightmares. Patients 
with PTSD are unnecessarily vigilant; they may 
experience survivor guilt, and they sometimes 
cannot concentrate or experience joy. 


tinguish from certain legitimate personality disorders, 
such as factitious diseases or post-traumatic distress syn- 
drome. In legal cases, malingering patients may be 
referred to a psychiatrist. Psychiatrists use certain written 
tests to try to determine whether the patient is faking the 
symptoms. 


Treatment 


In a sense, malingering cannot be treated because 
the American Psychiatric Association does not recognize 
it as a personality disorder. Patients who are purposefully 
faking symptoms for gain do not want to be cured. Often, 
the malingering patient fails to report any improvement 
with treatment, and the doctor may try many treatments 
without success. 
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1 Mallet finger 


Definition 


Mallet finger refers to the involuntary flexion of the 
distal phalanx of a finger caused by the disruption or 
tearing of its extensor tendon. 


Description 


Tendons are the strong “cables” between muscles and 
bones that help control movements of the body. They con- 
sist of white, glistening, fibrous cords, of various length 
and thickness, either round or flattened, and lacking in 
elasticity. In mallet finger, which often occurs as a sports- 
related injury, the tendon on the back of the finger 
becomes damaged or torn near the outermost joint. With- 
out the support provided by the tendon, the short bone at 
the tip of the finger drops downward at an awkward angle. 
This bone, referred to as the “distal phalanx” of a finger, is 
the one furthest from the palm. In addition to tendon dam- 
age, mallet finger may involve a fracture of the distal pha- 
lanx. Mallet finger is sometimes called baseball finger. 


Causes and symptoms 


Mallet finger usually occurs while playing a sport that 
involves a ball—for example, reaching out to catch a hard 
pass in basketball or bare-handing a baseball. Instead of 
landing on the palm of the hand, the ball accidentally hits 
the tip of an extended (or partially extended) finger. This 
straight-on impact causes instantaneous stretch of the ten- 
don, which may overextend or tear away. Mallet finger can 
also result from hitting the hand against a hard object or 
receiving a cut from a sharp edge such as a knife. 


Symptoms of mallet finger include pain and 
swelling around the top part of the finger, near the outer- 
most joint. These symptoms occur right after the injury. 
Redness and swelling develop soon afterward. The tip of 
the finger has an abnormal-looking downward droop, 
and it may be difficult to fully extend the finger. 
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Mallory-Weiss syndrome 


KEY TERMS 


Distal Phalanx—The outermost bone of any finger 
or toe. 


Fracture—A break in bone. 


Orthopedist—A doctor who specializes in disor- 
ders of the musculoskeletal system. 


Phalanx—Any of the digital bones of the hand or 
foot. Humans have three phalanxes to each finger 
and toe with the exception of the thumb and big 
toe which have only two each. 


Tendon—A tough cord of dense white fibrous con- 
nective tissue that connects a muscle with some 
other part, especially a bone, and transmits the 
force which the muscle exerts. 


Diagnosis 


Mallet finger is usually diagnosed after a relatively 
brief physical examination conducted by an emergency 
care physician or by an orthopedist, the type of doctor 
who specializes in such injuries. The downward droop of 
the fingertip is the major indication of mallet finger, 
along with the tenderness and pain that occurs in the 
affected area. X rays will be taken to determine if the 
bone at the top of the finger has been fractured. Mallet 
finger is typically covered by medical insurance. 


Treatment 


If symptoms of mallet finger appear, the affected 
individual should consult a physician or seek emergency 
care. In the meantime, ice (wrapped in a towel or cloth) 
can be applied to the affected area to help reduce 
swelling and alleviate pain. 


Treatment usually involves wearing a splint around 
the top of the affected finger in order to keep it extended 
and allow the injury to heal. The splint must be worn at 
all times for six to eight weeks, though it may be briefly 
removed to wash the finger, but with extreme care so as 
not to allow the fingertip to bend. For the next six to 
eight weeks after that, the splint need only be worn dur- 
ing sleep or athletic activities. 


If the bone at the top of the finger has sustained a 
large fracture, surgery may be necessary. If the tendon 
was damaged due to a cut, stitches may be required both 
to repair the tendon and to adequately close the wound. 


Over-the-counter (OTC) or prescription pain med- 
ication can be used to alleviate pain. 
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Alternative treatment 


Acupuncture, therapeutic massage, and yoga are 
believed by some practitioners of alternative medicine to 
have generalized pain-relieving effects. Any of these 
therapies may provide additional comfort while the fin- 
ger heals. 


Prognosis 


With proper treatment, most people regain full use 
of the affected finger. 


Prevention 


Caution should be used when playing ball sports or 
using knives or other sharp implements. 


Resources 


BOOKS 
Brukner, Peter, et al. Clinical Sports Medicine McGraw-Hill, 
2000. 


PERIODICALS 

Lester B, et al. “A simple effective splinting technique for the 
mallet finger.” American Journal of Orthopedics (March 
2000): 202-6. 

Takami H, et al. “Operative treatment of mallet finger due to 
intra-articular fracture of the distal phalanx.” Archives of 
Orthopaedic and Trauma Surgery 120 (2000): 9-13. 


ORGANIZATIONS 
American Academy of Orthopaedic Surgeons. 6300 North 


River Road, Rosemont, IL 60018-4262. (800) 346-AAOS. 
<http://www.aaos.org>. 


Greg Annussek 


Í Mallory-Weiss syndrome 


Definition 


Mallory-Weiss syndrome is bleeding from an arteri- 
al blood vessel in the upper gastrointestinal tract, caused 
by a mucosal gastric tear at or near the point where the 
esophagus and stomach join. 


Description 


Mallory-Weiss syndrome causes about 5% of all 
upper gastrointestinal bleeding. The condition was origi- 
nally diagnosed in alcoholics and is associated with 
heavy alcohol use, although it can also be found in 
patients who are not alcoholics. Earlier episodes of heavy 
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hiccupping, vomiting, and retching are reported by about 
half the patients who are diagnosed with Mallory-Weiss 
syndrome. It is thought that the tear or laceration occurs 
when there is a sudden increase in intra-abdominal pres- 
sure. Patients with increased pressure in the vein leading 
into the liver (portal hypertension) are more likely to 
bleed heavily from an esophageal laceration than those 
whose blood pressure is normal. 


Causes and symptoms 


In Mallory-Weiss syndrome, a tear occurs in the gas- 
tric mucosa, near where the esophagus and stomach join. 
About 10% of the tears are in the esophagus. Most are 
either right at the junction of the esophagus and stomach 
or in the stomach just slightly below the junction. 


Bleeding from the tear causes a disruption in fluid 
and electrolyte balance of the body. The patient often 
produces vomit tinged with either fresh blood or older, 
blackish blood. Blood loss can be considerable. 


Diagnosis 


A Mallory-Weiss syndrome tear is not visible on 
standard upper gastrointestinal x rays. A tear about one- 
eighth to one and one-half inches long (0.5-4 cm) is 
revealed by endoscopy. Endoscopy also shows that in 
35% of patients there is another potential cause for gas- 
trointestinal bleeding, such as peptic ulcer, erosive gas- 
tritis, or esophageal varices. 


Treatment 


The patient is resuscitated and stabilized with blood 
transfusions and intravenous fluids to restore the fluid 
and electrolyte balance. Most of the time, esophageal 
bleeding stops spontaneously. When bleeding does not 
stop, patients are treated with an injection of epinephrine 
(adrenaline) and/or the bleeding artery is cauterized with 
heat. If these treatments fail, surgery is performed to stop 
the bleeding. 


Prognosis 


In 90-95% of patients whose bleeding does not stop 
spontaneously, cauterization without surgery will stop 
the bleeding. Patients at highest risk for a recurrence of 
bleeding are those with portal hypertension. 


Prevention 


Mallory-Weiss syndrome is associated with alco- 
holism. Limiting alcohol intake may help prevent the 
disorder. 
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KEY TERMS 


Electrolytes—Salts and minerals that can conduct 
electrical impulses in the body. Common human 
electrolytes are sodium chloride, potassium, calci- 
um, and sodium bicarbonate. Electrolytes control 
the fluid balance of the body and are important in 
muscle contraction, energy generation, and almost 
every major biochemical reaction in the body. 


Endoscopy—A procedure in which an instrument 
containing a camera and a light source is inserted 
into the gastrointestinal tract so that the doctor can 
visually inspect the gastrointestinal system. 


Esophageal varix—An enlarged vein of the esoph- 
agus. (Plural: esophageal varices.) 


Portal hypertension —High blood pressure in the 
portal vein, which carries blood from the abdomi- 
nal organs to the liver. 


Resources 


BOOKS 

“Esophageal Laceration and Rupture.” In The Merck Manual of 
Diagnosis and Therapy. 16th ed. Ed. Robert Berkow. Rah- 
way, NJ: Merck Research Laboratories, 1992. 

“Mallory-Weiss Syndrome.” In Current Medical Diagnosis and 
Treatment, 1998. 37th ed. Ed. Stephen McPhee, et al. 
Stamford: Appleton & Lange, 1997. 


Tish Davidson 


j Malnutrition 


Definition 


Malnutrition is the condition that develops when the 
body does not get the right amount of the vitamins, min- 
erals, and other nutrients it needs to maintain healthy tis- 
sues and organ function. 


Description 
Undernutrition 


Malnutrition occurs in people who are either under- 
nourished or over-nourished. Undernutrition is a conse- 
quence of consuming too few essential nutrients or using 
or excreting them more rapidly than they can be replaced. 


Infants, young children, and teenagers need addi- 
tional nutrients. So do women who are pregnant or 
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Malnutrition 


breastfeeding. Nutrient loss can be accelerated by diar- 
rhea, excessive sweating, heavy bleeding (hemorrhage), 
or kidney failure. Nutrient intake can be restricted by 
age-related illnesses and conditions, excessive dieting, 
severe injury, serious illness, a lengthy hospitalization, or 
substance abuse. 


The leading cause of death in children in developing 
countries is protein-energy malnutrition. This type of 
malnutrition is the result of inadequate intake of calories 
from proteins, vitamins, and minerals. Children who are 
already undernourished can suffer from protein-energy 
malnutrition when rapid growth, infection, or disease 
increases the need for protein and essential minerals. 


Overnutrition 


In the United States, nutritional deficiencies have 
generally been replaced by dietary imbalances or excess- 
es associated with many of the leading causes of death 
and disability. Overnutrition results from eating too 
much, eating too many of the wrong things, not exercis- 
ing enough, or taking too many vitamins or other dietary 
replacements. 


Risk of overnutrition is also increased by being more 
than 20% overweight, consuming a diet high in fat and 
salt, and taking high doses of: 


e nicotinic acid (niacin) to lower elevated cholesterol lev- 
els 


e vitamin B, to relieve premenstrual syndrome 
e vitamin A to clear up skin problems 
e iron or other trace minerals not prescribed by a doctor 


Nutritional disorders can affect any system in the 
body and the senses of sight, taste, and smell. Malnutri- 
tion begins with changes in nutrient levels in blood and 
tissues. Alterations in enzyme levels, tissue abnormali- 
ties, and organ malfunction may be followed by illness 
and death. 


Causes and symptoms 


Poverty and lack of food are the primary reasons 
why malnutrition occurs in the United States. Ten per- 
cent of all members of low income households do not 
always have enough healthful food to eat, and malnutri- 
tion affects one in four elderly Americans. Protein-ener- 
gy malnutrition occurs in 50% of surgical patients and in 
48% of all other hospital patients. 


There is an increased risk of malnutrition associated 
with chronic diseases, especially disease of the intestinal 
tract, kidneys, and liver. Patients with chronic diseases 
like cancer, AIDS, and intestinal disorders may lose 
weight rapidly and become susceptible to undernourish- 
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ment because they cannot absorb valuable vitamins, 
calories, and iron. 


People with drug or alcohol dependencies are also at 
increased risk of malnurtrition. These people tend to 
maintain inadequate diets for long periods of time and 
their ability to absorb nutrients is impaired by the alcohol 
or drug’s affect on body tissues, particularly the liver, 
pancreas, and brain. 


Unintentionally losing 10 pounds or more may be a 
sign of malnutrition. People who are malnourished may be 
skinny or bloated. Their skin is pale, thick, dry, and bruises 
easily. Rashes and changes in pigmentation are common. 


Hair is thin, tightly curled, and pulls out easily. 
Joints ache and bones are soft and tender. The gums 
bleed. The tongue may be swollen or shriveled and 
cracked. Visual disturbances include night blindness and 
increased sensitivity to light and glare. 


Other symptoms of malnutrition include: 
* anemia 
e diarrhea 
e disorientation 
e goiter (enlarged thyroid gland) 
e loss of reflexes and lack of coordination 
e muscle twitches 
¢ scaling and cracking of the lips and mouth 


Malnourished children may be short for their age, 
thin, listless, and have weakened immune systems. 


Diagnosis 


Overall appearance, behavior, body-fat distribution, 
and organ function can alert a family physician, internist, or 
nutrition specialist to the presence of malnutrition. 
Patients may be asked to record what they eat during a spe- 
cific period. X rays can determine bone density and reveal 
gastrointestinal disturbances, and heart and lung damage. 


Blood and urine tests are used to measure levels of 
vitamins, minerals, and waste products. Nutritional sta- 
tus can also be determined by: 


* comparing a patient’s weight to standardized charts 


e calculating body mass index (BMI) according to a for- 
mula that divides height into weight 


e measuring skin-fold thickness or the circumference of 
the upper arm 


Treatment 


Normalizing nutritional status starts with a nutrition- 
al assessment. This process enables a clinical nutritionist 
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or registered dietician to confirm the presence of malnu- 
trition, assess the effects of the disorder, and formulate 
diets that will restore adequate nutrition. 


Patients who cannot or will not eat, or who are unable 
to absorb nutrients taken by mouth, may be fed intra- 
venously (parenteral nutrition) or through a tube inserted 
into the gastrointestinal (GJ) tract (enteral nutrition). 


Tube feeding is often used to provide nutrients to 
patients who have suffered burns or who have inflamma- 
tory bowel disease. This procedure involves inserting a 
thin tube through the nose and carefully guiding it along 
the throat until it reaches the stomach or small intestine. 
If long-term tube feeding is necessary, the tube may be 
placed directly into the stomach or small intestine 
through an incision in the abdomen. 


Tube feeding cannot always deliver adequate nutri- 
ents to patients who: 


e are severely malnourished 

* require surgery 

e are undergoing chemotherapy or radiation treatments 
e have been seriously burned 

e have persistent diarrhea or vomiting 

e whose gastrointestinal tract is paralyzed 


Intravenous feeding can supply some or all of the 
nutrients these patients need. 


Prognosis 


Up to 10% of a person’s body weight can be lost 
without side effects, but if more than 40% is lost, the sit- 
uation is almost always fatal. Death usually results from 
heart failure, electrolyte imbalance, or low body tem- 
perature. Patients with semiconsciousness, persistent 
diarrhea, jaundice, or low blood sodium levels have a 
poorer prognosis. 


Some children with protein-energy malnutrition 
recover completely. Others have many health problems 
throughout life, including mental retardation and the 
inability to absorb nutrients through the intestinal tract. 
Prognosis for all patients with malnutrition seems to be 
dependent on the age of the patient, and the length and 
severity of the malnutrition, with young children and the 
elderly having the highest rate of long-term complica- 
tions and death. 


Prevention 


Breastfeeding a baby for at least six months is con- 
sidered the best way to prevent early-childhood malnutri- 
tion. The United States Department of Agriculture and 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Health and Human Service recommend that all Ameri- 
cans over the age of two: 


e consume plenty of fruits, grains, and vegetables 


* eat a variety of foods that are low in fats and choles- 
terols and contain only moderate amounts of salt, sug- 
ars, and sodium 


* engage in moderate physical activity for at least 30 
minutes, at least several times a week 


e achieve or maintain their ideal weight 
e use alcohol sparingly or avoid it altogether 


Every patient admitted to a hospital should be 
screened for the presence of illnesses and conditions that 
could lead to protein-energy malnutrition. Patients with 
higher-than-average risk for malnutrition should be more 
closely assessed and reevaluated often during long-term 
hospitalization or nursing-home care. 


Resources 


BOOKS 

Andersen, Jean, and Barbara Deskins. The Nutrition Bible. 
New York: William Morrow and Co., 1995. 

Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 

Berkow, Robert, ed. The Merck Manual of Medical Informa- 
tion: Home Edition. Whitehouse Station, NJ: Merck 
Research Laboratories, Inc., 1997. 

The Surgeon General’s Report on Nutrition and Health. Rock- 
lin, CA: Prima Publishing and Communications, 1988. 


ORGANIZATIONS 

American College of Nutrition. 722 Robert E. Lee Drive, 
Wilmington, NC 20412-0927. (919) 452-1222. 

American Institute of Nutrition. 9650 Rockville Pike, Bethes- 
da, MD 20814-3990. (301) 530-7050. 

Food and Nutrition Information Center. 10301 Baltimore 
Boulevard, Room 304, Beltsville, MD 20705-2351. 
<http://www.nalusda.gov/fnic>. 


OTHER 

“Malnutrition.” Nutrition Page. Uppsala University. 3 May 
1998 <http://www.nutrition.uu.se>. 

Mayo Clinic Online. 5 Mar. 1998 <http://www.mayohealth.org>. 


Mary K. Fyke 


| Malocclusion 


Definition 


Malocclusion is a problem in the way the upper and 
lower teeth fit together in biting or chewing. The word 
malocclusion literally means “bad bite.” The condition 


2105 


uOIsn|I.0;eW 


Malocclusion 


Orthodontia treatments usually include the use of braces 
and retainers. (Photograph by Lester V. Bergman, Corbis 
Images. Reproduced by permission). 


may also be referred to as an irregular bite, crossbite, or 
overbite. 


Description 


Malocclusion may be seen as crooked, crowded, or 
protruding teeth. It may affect a person’s appearance, 
speech, and/or ability to eat. 


Causes and symptoms 


Malocclusions are most often inherited, but may be 
acquired. Inherited conditions include too many or too 
few teeth, too much or too little space between teeth, 
irregular mouth and jaw size and shape, and atypical for- 
mations of the jaws and face, such as a cleft palate. Mal- 
occlusions may be acquired from habits like finger or 
thumb sucking, tongue thrusting, premature loss of teeth 
from an accident or dental disease, and medical condi- 
tions such as enlarged tonsils and adenoids that lead to 
mouth breathing. 


Malocclusions may be symptomless or they may 
produce pain from increased stress on the oral struc- 
tures. Teeth may show abnormal signs of wear on the 
chewing surfaces or decay in areas of tight overlap. 
Chewing may be difficult. 


Diagnosis 


Malocclusion is most often found during a routine 
dental examination. A dentist will check a patient’s 
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This patient’s teeth are misarranged because of excessive 
thumb sucking. (Custom Medical Stock Photo. Reproduced by 
permission.) 


occlusion by watching how the teeth make contact 
when the patient bites down normally. The dentist may 
ask the patient to bite down with a piece of coated 
paper between the upper and lower teeth; this paper 
will leave colored marks at the points of contact. When 
malocclusion is suspected, photographs and x rays of 
the face and mouth may be taken for further study. To 
confirm the presence and extent of malocclusion, the 
dentist makes plaster, plastic, or artificial stone models 
of the patient’s teeth from impressions. These models 
duplicate the fit of the teeth and are very useful in 
treatment planning. 


Treatment 


Malocclusion may be remedied by orthodontic treat- 
ment; orthodontics is a specialty of dentistry that man- 
ages the growth and correction of dental and facial struc- 
tures. Braces are the most commonly used orthodontic 
appliances in the treatment of malocclusion. At any given 
time, approximately 4 million people in the United States 
are wearing braces, including 800,000 adults. 


Braces apply constant gentle force to slowly 
change the position of the teeth, straightening them and 
properly aligning them with the opposing teeth. Braces 
consist of brackets cemented to the surface of each 
tooth and wires of stainless steel or nickel titanium 
alloy. When the wires are threaded through the brack- 
ets, they exert pressure against the teeth, causing them 
to gradually move. 
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Braces are not removable for daily tooth brushing, so 
the patient must be especially diligent about keeping the 
mouth clean and removing food particles which become 
easily trapped, to prevent tooth decay. Foods that are 
crunchy should be avoided to minimize the risk of break- 
ing the appliance. Hard fruits, vegetables, and breads 
must be cut into bite-sized pieces before eating. Foods 
that are sticky, including chewing gum, should be avoided 
because they may pull off the brackets or weaken the 
cement. Carbonated beverages may also weaken the 
cement, as well as contribute to tooth decay. Teeth should 
be brushed immediately after eating sweet foods. Special 
floss threaders are available to make flossing easier. 


If overcrowding is creating malocclusion, one or 
more teeth may be extracted (surgically removed), giving 
the others room to move. If a tooth has not yet erupted or 
is prematurely lost, the orthodontist may insert an appli- 
ance called a space maintainer to keep the other teeth 
from moving out of their natural position. In severe cases 
of malocclusion, surgery may be necessary and the 
patient would be referred to yet another specialist, an 
oral or maxillofacial surgeon. 


Once the teeth have been moved into their new posi- 
tion, the braces are removed and a retainer is worn until 
the teeth stabilize in that position. Retainers do not move 
teeth, they only hold them in place. 


Orthodontic treatment is the only effective treatment 
for malocclusion not requiring surgery. However, 
depending on the cause and severity of the condition, an 
orthodontist may be able to suggest other appliances as 
alternatives to braces. 


Alternative treatment 


There are some techniques of craniosacral therapy 
that can alter structure. This therapy may allow correction 
of some cases of malocclusion. If surgery is required, pre- 
and post-surgical care with homeopathic remedies, as 
well as vitamin and mineral supplements, can enhance 
recovery. Night guards are sometimes recommended to 
ease the strain on the jaw and to limit teeth grinding. 


Prognosis 


Depending on the cause and severity of the maloc- 
clusion and the appliance used in treatment, a patient 
may expect correction of the condition to take 2 or more 
years. Patients typically wear braces 18-24 months and a 
retainer for another year. Treatment is faster and more 
successful in children and teens whose teeth and bones 
are still developing. The length of treatment time is also 
affected by how well the patient follows orthodontic 
instructions. 
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KEY TERMS 


Braces—An orthodontic appliance consisting or 
brackets cemented to the surface of each tooth 
and wires of stainless steel or nickel titanium alloy. 
Braces are used to treat malocclusion by changing 
the position of the teeth. 


Impression—An imprint of the upper or lower 
teeth made in a pliable material that sets. When 
this material has hardened, it may be filled with 
plaster, plastic, or artificial stone to make an exact 
model of the teeth. 


Occlusion—The way the upper and lower teeth fit 
together in biting or chewing. 


Retainer—An orthodontic appliance that is worn 
to stabilize teeth in a new position. 


Space maintainer—An orthodontic appliance that is 
worn to prevent adjacent teeth from moving into the 
space left by an unerupted or prematurely lost tooth. 


Prevention 


In general, malocclusion is not preventable. It may 
be minimized by controlling habits such as finger or 
thumb sucking. An initial consultation with an orthodon- 
tist before a child is 7 years old may lead to appropriate 
management of the growth and development of the 
child’s dental and facial structures, circumventing many 
of the factors contributing to malocclusion. 


Resources 


ORGANIZATIONS 

American Association of Oral and Maxillofacial Surgeons. 
9700 West Bryn Mawr Ave., Rosemont, IL 60018-5701. 
(847) 678-6200. <http://www.aaoms.org>. 

American Association of Orthodontists. 401 North Lindbergh 
Boulevard, St. Louis, MO 63141-7816. (314) 993-1700. 
<http://www.aaortho.org>. 


Bethany Thivierge 


I MALT lymphoma 


Definition 


MALT lymphomas are solid tumors that originate 
from cancerous growth of immune cells that are recruited 
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MALT lymphoma 


to secretory tissue such as the gastrointestinal tract, sali- 
vary glands, lungs, and the thyroid gland. 


Description 


The digestive tract is generally not associated with 
lymphoid tissue, with the exception of small collections 
of lymphocytes such as Peyer’s patches. A specific kind 
of white blood cell, B-lymphocytes, can accumulate in 
response to infections of the digestive tract and other 
secretory tissues, or as a result of autoimmune conditions 
such as Sj’ gren’s syndrome. When the growth of these 
lymphocytes is maintained through continued infection 
or autoimmune disease, a malignant cell can arise and 
replace the normal lymphocytes. These lymphomas, 
derived from mucosa-associated lymphoid tissue 
(MALT), most commonly arise in the stomach. Their 
growth seems to be dependent upon continuous stimula- 
tion of the immune system by an infectious agent, such 
as H. pylori, or some other entity, termed an antigen, that 
the body recognizes as foreign. This antigen-driven 
growth permits these tumors to be treated by eliminating 
the stimulus that generated the original, normal immune 
response. In the stomach they are associated, in greater 
than 90% of all cases, with the bacteria called Helicobac- 
ter pylori (H. pylori). This bacteria is also associated 
with peptic stomach irritation, ulcers, and gastric cancer. 
MALT lymphomas are generally indolent, that is, they 
grow slowly and cause little in the way of symptoms. 
Those MALT lymphomas that arise in the stomach in 
response to H. pylori infections are generally successful- 
ly treated with antibiotics, which eliminate the bacteria. 


Demographics 


MALT lymphomas occur at a frequency of about 1.5 
per 100,000 people per year in the United States and 
account for about 10% of all non-Hodgkin’s lymphomas. 
The frequency varies among different populations. For 
example, in parts of Italy the frequency of MALT lym- 
phomas is as high as 13 per 100,000 people per year. 
This can in part be attributed to different rates of infec- 
tion with H. pylori. However, other hereditary, dietary, or 
environmental factors are almost certainly involved. 


Causes and symptoms 


The majority of MALT lymphomas appear to be the 
result of infectious agents, most commonly H. pylori in 
the stomach. It is not known if infectious agents also 
cause MALT lymphomas outside of the stomach. In 
some cases, such as in the thyroid, MALT lymphomas 
seem to arise in patients who have autoimmune diseases, 
which make their immune systems treat their own tissue 
as foreign or antigenic. It is believed that there must be 
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additional factors, in addition to infection or autoimmu- 
nity, that influence the development of MALT lym- 
phomas. For example, in the United States, where infec- 
tions with H. pylori are quite common, less than 1 in 
30,000 people who have H. pylori in their stomachs 
develop MALT lymphomas. In addition, individuals who 
develop MALT lymphomas are more likely to develop 
other forms of cancer. This would suggest that there 
might be genetic factors predisposing individuals to 
develop MALT lymphomas or other tumors in response 
to environmental or infectious agents. 


In general, patients have stomach pain, ulcers, or 
other localized symptoms, but rarely do they suffer from 
systemic complaints such as fatigue or fever. 


Diagnosis 

The indolent nature of most MALT lymphomas 
means that the majority of patients are diagnosed at early 
stages with relatively nonspecific symptoms. In the case 
of gastric MALT lymphomas, the physician will then 
have a gastroenterologist perform an endoscopy to exam- 
ine the interior of the stomach. MALT lymphomas are 
then recognized as areas of inflammation or ulceration 
within the stomach. It is unusual for masses recognizable 
as tumors to be seen upon examination. Definitive diag- 
nosis of MALT lymphoma requires a biopsy, in which a 
bit of tissue is removed from the stomach or other 
involved site. Examination of this tissue by a pathologist 
is the first step in distinguishing among the possible diag- 
noses of inflammation, indolent lymphoma, or a more 
aggressive form of cancer, such as gastric cancer or a 
rapidly growing non-Hodgkin’s lymphoma. The patholo- 
gist evaluates the type of lymphoid cells that are present 
in the biopsy to establish the nature of the lesion. In addi- 
tion, it is essential that the pathologist determine whether 
or not the lymphoma has grown beyond the borders of the 
mucosa, which lines the stomach or other gland. 


Treatment 


The best staging system to employ for MALT lym- 
phomas is still the subject of discussion. However, it is 
standard practice that patients presenting with MALT 
lymphomas should be evaluated in a similar manner to 
individuals with nodal lymphomas, the more common 
type of lymphoma that originates at sites within the lym- 
phoid system. These procedures include a complete his- 
tory and physical, blood tests, chest x rays, and bone 
marrow biopsy. This evaluation will permit the oncolo- 
gist to determine if the disease is localized or if it has 
spread to other sites within the body. 


In general, the prognosis for patients with MALT 
lymphomas is good, with overall five-year survival rates 
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that are greater than 80%. The features that are most 
closely related to the outlook for newly diagnosed indi- 
vidual patients are: whether the primary site is in the 
stomach or is extra-gastric; if the disease has spread 
beyond the initial location; and whether the histologic 
evaluation of the initial tumor biopsies is consistent with a 
low-grade, slowly growing lesion, as compared to a high- 
grade lesion that is more rapidly growing. In general, the 
histologic grade is the most important feature, with high- 
grade lesions requiring the most aggressive treatment. 


Treatment of MALT lymphomas differs from that of 
most lymphomas. In the most common type of MALT 
lymphomas—low-grade lesions originating in the stom- 
ach—treatment with antibiotics to eliminate H. pylori 
leads to complete remissions in the majority of patients. 
The effectiveness of this treatment is indistinguishable 
from surgery, chemotherapy, radiation therapy, or a 
combination of surgery with drugs or irradiation. 
Approximately one-third of patients in this group have 
evidence of disseminated disease, where lymphoma cells 
are detected at sites in addition to the gastric mucosa. 
The response of these patients to antibiotic treatment is 
not significantly different from that for individuals with 
localized disease. For both groups a complete remission 
is achieved in about 75% of patients, who remain, on 
average, free of disease for about 5 years. 


Prognosis 


Patients with MALT lymphomas arising outside of 
the digestive tract also have good prognoses. Effective 
treatment for these lymphomas has been achieved with 
local radiation, chemotherapy, and/or interferon. Surgery 
followed by chemotherapy or radiation is also effective 
with nongastrointestinal MALT lymphomas. Overall these 
patients have five-year survival rates greater than 90%. 


While the outlook for patients with MALT lym- 
phomas is good, difficulties in diagnosis and staging 
have left the optimal treatment a matter of continued 
study. This is an especially open question for those 
patients who fail to respond to antibiotic therapy, or 
whose disease recurs. It may be the case that in these 
patients, the MALT lymphoma may have already pro- 
gressed to a point where high-grade lesions, not observed 
in the original biopsies, were resistant to the initial treat- 
ment. The best treatment for these patients remains to be 
established. In general, these patients are treated with 
chemotherapy in a similar manner to patients with other 
types of lymphoma. Given the success of antibiotics, and 
the good prognosis for gastric MALT lymphomas in gen- 
eral, no sufficient body of evidence exists to determine 
the best chemotherapy for patients who fail to achieve a 
complete and lasting remission upon initial treatment. At 
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KEY TERMS 


Antigen—A foreign substance that leads to an 
immune response, including the production of 
antibodies by B cells. 


Autoimmune disease—A condition in which an 
individual’s immune system reacts to their own tis- 
sues, viewing self components as if they were for- 
eign antigens. 


Bone marrow biopsy—A procedure in which cel- 
lular material is removed from the pelvis or breast- 
bone and examined under a microscope to look 
for the presence of abnormal blood cells character- 
istic of specific forms of leukemia and lymphoma. 


Indolent lymphoma (also called low-grade)—Can- 
cerous growths of lymphoid tissue that progress 
slowly to more aggressive forms of cancer. 


Lymphoid tissue—Sites within the body that pro- 
duce cells of the immune system, including lymph 
nodes, bone marrow, and the thymus. 


present, a chemotherapeutic regime designated CHOP 
includes the anti-cancer drugs cyclophosphamide, dox- 
orubicin, vincristine, and prednisone. Similar drug com- 
binations are being used for patients whose MALT lym- 
phomas do not respond to antibiotic treatment. 


Clinical trials are underway and mostly concentrate 
upon optimizing treatment of gastric MALT lymphomas 
that involve H. pylori. The aspects of treatment being 
addressed are the most effective antibiotics and the use of 
antacids to modulate irritation in the stomach. These 
protocols have been designed to follow the natural histo- 
ry of gastric lymphomas and to establish the biological 
features that predict treatment response to antibiotics and 
duration of remission. 


Prevention 


There are currently no commonly accepted means to 
prevent MALT lymphomas. While the H. pylori infec- 
tions are associated with this and other gastric disease, 
the eradication of H. pylori in asymptomatic individuals 
is not currently recommended for prevention of MALT 
lymphomas or gastric cancer. 
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i Mammography 


Definition 


Mammography is the study of the breast using x ray. 
The actual test is called a mammogram. There are two 
types of mammograms. A screening mammogram is 
ordered for women who have no problems with their 
breasts. It consists of two x-ray views of each breast. A 
diagnostic mammogram is for evaluation of new abnor- 
malities or of patients with a past abnormality requiring 
follow-up (i.e. a woman with breast cancer treated with 
lumpectomy). Additional x rays from other angles or 
special views of certain areas are taken. 


Purpose 


The purpose of screening mammography is breast 
cancer detection. A screening test, by definition, is used 
for patients without any signs or symptoms in order to 
detect disease as early as possible. Many studies have 
shown that having regular mammograms increases a 
woman’s chances of finding breast cancer in an early 
stage, when it is more likely to be curable. It has been 
estimated that a mammogram may find a cancer as much 
as two years before it can be felt. The American Cancer 
Society, American College of Radiology, American Col- 
lege of Surgeons and American Medical Association rec- 
ommend annual mammograms for every woman begin- 
ning at age 40. 


Screening mammograms are not usually recom- 
mended for women under age 40 who have no special risk 
factors and a normal physical breast examination. Below 
age 40, breasts tend to be “radiographically dense,” which 
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means it is difficult to see many details. But some differ- 
ences of opinion exist about the usefulness of screening 
women between the ages of 40-50. While screening mam- 
mograms at 40 can detect cancers in an early stage, some 
health care providers worry about the increased negative 
(benign) biopsy rate in this age group. 


Some women are at increased risk for developing 
breast cancer, such as those with multiple relatives who 
have the disease. Beginning screening mammography at 
a younger age—generally 10 years younger than the 
youngest affected relative, but not less than 35 years of 
age—may be recommended for these women. 


Diagnostic mammography is used to evaluate an 
existing problem, such as a lump, discharge from the nip- 
ple, or unusual tenderness in one area. The cause of the 
problem may be definitively diagnosed from this study, 
but further investigation using other methods may be 
necessary. This test is also used to evaluate findings from 
screening mammography tests. 


Description 


A mammogram may be offered in a variety of set- 
tings. Hospitals, outpatient clinics, physician’s offices, or 
other facilities may have mammography equipment. In 
the United States, since October 1, 1994, only places cer- 
tified by the Food and Drug Administration (FDA) are 
legally permitted to perform, interpret, or develop mam- 
mograms. 


In addition to the usual paperwork, a woman will be 
asked to fill out a form seeking information relevant to 
her risk of breast cancer and special mammography 
needs. The woman is asked about personal and family 
history of cancer, details about menstruation, child bear- 
ing, birth control, breast implants, other breast surgery, 
age, and hormone replacement therapy. Information 
about Breast Self Examination (BSE) and other breast 
health issues are usually available at no charge. 


At some centers, a technologist may perform a 
physical examination of the breasts before the mammo- 
gram. Whether or not this is done, it is essential for the 
patient to tell the technologist about any lumps, nipple 
discharge, breast pain, or other concerns. 


Clothing from the waist up is removed and a hospital 
gown or similar covering is put on. The woman stands 
facing the mammography machine. The technologist 
exposes one breast and places it on a plastic or metal film 
holder about the size of a placemat. The breast is com- 
pressed as flat as possible between the film holder and a 
rectangle of plastic (called a paddle), which presses 
down onto the breast from above. The compression 
should only last a few seconds, just enough to take the x 
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ray. Good compression can be uncomfortable, but it is 
necessary to ensure the clearest view of all breast tissues. 


Next, the woman is positioned with her side toward 
the mammography unit. The film holder is tilted so the 
outside of the breast rests against it, and a corner touch- 
es the armpit. The paddle again holds the breast firmly 
as the x ray is taken. This procedure is repeated for the 
other breast. A total of four x rays, two of each breast, 
are taken for a screening mammogram. Additional x 
rays, using special paddles, different breast positions, 
or other techniques are usually taken for a diagnostic 
mammogram. 


The mammogram may be seen and interpreted by a 
radiologist right away, or it may not be reviewed until 
later. If there are any questionable areas or an abnormali- 
ty, extra x rays may be recommended. These may be 
taken during the same appointment. More commonly, 
especially for screening mammograms, the woman is 
called back on another day for these additional films. 


A screening mammogram usually takes approxi- 
mately 15 to 30 minutes. A woman having a diagnostic 
mammogram can expect to spend up to an hour at the 
mammography facility. 


The cost of mammography varies widely. Many 
mammography facilities accept “self referral.” This 
means women can schedule themselves without a physi- 
cian’s referral. However, some insurance policies do 
require a doctor’s prescription to ensure payment. 
Medicare will pay for annual screening mammograms 
for all women with Medicare who are age 40 or older and 
a baseline mammogram for those age 35 to 39. 


A digital mammogram is performed in the same way 
as a traditional exam, but in addition to the image being 
recorded on film, it is viewed on a computer monitor and 
stored as a digital file. 


Preparation 


The compression or squeezing of the breast neces- 
sary for a mammogram is a concern of many women. 
Mammograms should be scheduled when a woman’s 
breasts are least likely to be tender. One week after the 
menstrual period is usually best. 


Women should not put deodorant, powder, or lotion 
on their upper body on the day the mammogram is per- 
formed. Particles from these products can get on the 
breast or film holder and may look like abnormalities on 
the mammogram film. 


Aftercare 


No special aftercare is required. 
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Comparison of two mammograms— cancerous tissue is 
shown on left and normal tissue on right. (Custom Medical 
Stock Photo. Reproduced by permission.) 


Risks 


The risk of radiation exposure from a mammogram 
is considered virtually nonexistent. Experts are unani- 
mous that any negligible risk is far outweighed by the 
potential benefits of mammography. 


Some breast cancers do not show up on mammo- 
grams, or “hide” in dense breast tissue. A normal (or nega- 
tive) study is not a guarantee that a woman is cancer-free. 
Mammograms find about 85% to 90% of breast cancers. 


“False positive” readings are also possible, and 5% 
to 10% of mammogram results indicate the need for 
additional testing, most of which confirms that no cancer 
is present. 


Normal results 


A mammography report describes details about the 
x-ray appearance of the breasts. It also rates the mammo- 
gram according to standardized categories, as part of the 
Breast Imaging Reporting and Data System (BIRADS) 
created by the American College of Radiology (ACR). A 
normal mammogram may be rated as BIRADS 1 or nega- 
tive, which means no abnormalities were seen. A normal 
mammogram may also be rated as BIRADS 2 or benign 
findings. This means that one or more abnormalities were 
found but are clearly benign (not cancerous), or variations 
of normal. Some kinds of calcification, lymph nodes, or 
implants in the breast might generate a BIRADS 2 rating. 
A BIRADS 0 rating indicates that the mammogram is 
incomplete and requires further assessment. 


Abnormal results 


Many mammograms are considered borderline or 
indeterminate in their findings. BIRADS 3 means an 
abnormality is present and probably (but not definitely) 


2111 


Aydeasouummeyw 


Mania 


KEY TERMS 


Breast biopsy—A procedure in which suspicious 
tissue is removed and examined by a pathologist 
for cancer or other disease. The breast tissue may 
be obtained by open surgery or through a needle. 


Radiographically dense—Difficult to see details of 
breast tissue on x ray. 


benign. A follow-up mammogram within a short interval 
of six months is suggested. This helps to ensure that the 
abnormality is not changing, or is “stable.” This stability 
in the abnormality indicates that a cancer is probably not 
present. If the abnormality were a cancer, it would have 
grown in the interval between mammograms. Some 
women are uncomfortable or anxious about waiting and 
may want to consult with their doctor about having a 
biopsy. BIRADS 4 means suspicious for cancer. A biop- 
sy is usually recommended in this case. BIRADS 5 
means an abnormality is highly suggestive of cancer. The 
suspicious area should be biopsied. 
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f Mania 


Definition 


Mania is an abnormally elated mental state, typically 
characterized by feelings of euphoria, lack of inhibitions, 
racing thoughts, diminished need for sleep, talkativeness, 
risk taking, and irritability. In extreme cases, mania can 
induce hallucinations and other psychotic symptoms. 


Description 


Mania typically occurs as a symptom of bipolar dis- 
order (a mood disorder characterized by both manic and 
depressive episodes). Individuals experiencing a manic 
episode often have feelings of self-importance, elation, 
talkativeness, sociability, and a desire to embark on goal- 
oriented activities, coupled with the less desirable charac- 
teristics of irritability, impatience, impulsiveness, hyperac- 
tivity, and a decreased need for sleep. (Note: Hypomania is 
a term applied to a condition resembling mania. It is char- 
acterized by persistent or elevated expansive mood, hyper- 
activity, inflated self esteem, etc., but of less intensity than 
mania.) Severe mania may have psychotic features. 


Causes and symptoms 


Mania can be induced by the use or abuse of stimu- 
lant drugs such as cocaine and amphetamines. It is also 
the predominant feature of bipolar disorder, or manic 
depression, an affective mental illness that causes radical 
emotional changes and mood swings. 


The Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition (DSM-IV), the diagnostic stan- 
dard for mental health professionals in the U.S., 
describes a manic episode as an abnormally elevated 
mood lasting at least one week that is distinguished by at 
least three of the following symptoms: inflated self- 
esteem, decreased need for sleep, talkativeness, racing 
thoughts, distractibility, increase in goal-directed activi- 
ty, or excessive involvement in pleasurable activities that 
have a high potential for painful consequences. If the 
mood of the patient is irritable and not elevated, four of 
these symptoms are required. 


Diagnosis 


Mania is usually diagnosed and treated by a psychia- 
trist and/or a psychologist in an outpatient setting. How- 
ever, most severely manic patients require hospitaliza- 
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tion. In addition to an interview, several clinical invento- 
ries or scales may be used to assess the patient’s mental 
status and determine the presence and severity of mania. 
An assessment commonly includes the Young Mania 
Rating Scale (YMRS). The Mini-Mental State Examina- 
tion (MMSE) may also be given to screen out other ill- 
nesses such as dementia. 


Treatment 


Mania is primarily treated with drugs. The following 
mood-stabilizing agents are commonly prescribed to reg- 
ulate manic episodes: 


e Lithium (Cibalith-S, Eskalith, Lithane) is one of the 
oldest and most frequently prescribed drugs available 
for the treatment of mania. Because the drug takes four 
to seven days to reach a therapeutic level in the blood- 
stream, it is sometimes prescribed in conjunction with 
neuroleptics (antipsychotic drugs) and/or benzodi- 
azepines (tranquilizers) to provide more immediate 
relief of mania. 


Carbamazepine (Tegretol, Atretol) is an anticonvulsant 
drug usually prescribed in conjunction with other 
mood-stabilizing agents. The drug is often used to treat 
bipolar patients who have not responded well to lithium 
therapy. As of early 1998, carbamazepine was not 
approved for the treatment of mania by the FDA. 


Valproate (divalproex sodium, or Depakote; valproic 
acid, or Depakene) is an anticonvulsant drug prescribed 
alone or in combination with carbamazepine and/or 
lithium. For patients experiencing “mixed mania,” or 
mania with features of depression, valproate is pre- 
ferred over lithium. 


Clozapine (Clozaril) is an atypical antipsychotic 
medication used to control manic episodes in patients 
who have not responded to typical mood-stabilizing 
agents. The drug has also been a useful preventative 
treatment in some bipolar patients. Other new anticon- 
vulsants (lamotrigine, gubapentin) are being investigated 
for treatment of mania and bipolar disorder. 


Prognosis 


Patients experiencing mania as a result of bipolar 
disorder will require long-term care to prevent recur- 
rence; bipolar disorder is a chronic condition that 
requires lifelong observation and treatment after diagno- 
sis. Data show that almost 90% of patients who experi- 
ence one manic episode will go on to have another. 


Prevention 


Mania as a result of bipolar disorder can only be pre- 
vented through ongoing pharmacologic treatment. 
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KEY TERMS 


Hypomania—A less severe form of elevated 
mood state that is a characteristic of bipolar type 
Il disorder. 


Mixed mania—A mental state in which symptoms 
of both depression and mania occur simultane- 
ously. 


Patient education in the form of therapy or self-help 
groups is crucial for training patients to recognize signs 
of mania and to take an active part in their treatment pro- 
gram. Psychotherapy is an important adjunctive treat- 
ment for patients with bipolar disorder. 
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Marfan syndrome 


Manic depression see Bipolar disorder 

Manic episode see Mania 

MAO inhibitors see Monoamine oxidase 
inhibitors 

Marasmus see Protein-energy malnutrition 

Marble bones see Osteopetroses 


Marburg virus infection see Hemorrhagic 
fevers 


i Marfan syndrome 


Definition 


Marfan syndrome is an inherited disorder of the con- 
nective tissue that causes abnormalities of the patient’s 
eyes, cardiovascular system, and musculoskeletal sys- 
tem. It is named for the French pediatrician, Antoine 
Marfan (1858—1942), who first described it in 1896. 
Marfan syndrome is sometimes called arachnodactyly, 
which means “spider-like fingers” in Greek, since one of 
the characteristic signs of the disease is disproportionate- 
ly long fingers and toes. It is estimated that one person in 
every 3,000-5,000 has Marfan syndrome, or about 
50,000 people in the United States. Marfan syndrome is 
one of the more common inheritable disorders. 


Description 


Marfan syndrome affects three major organ systems 
of the body: the heart and circulatory system, the bones 
and muscles, and the eyes. The genetic mutation respon- 
sible for Marfan was discovered in 1991. It affects the 
body’s production of fibrillin, which is a protein that is 
an important part of connective tissue. Fibrillin is the pri- 
mary component of the microfibrils that allow tissues to 
stretch repeatedly without weakening. Because the 
patient’s fibrillin is abnormal, his or her connective tis- 
sues are looser than usual, which weakens or damages 
the support structures of the entire body. 


The most common external signs associated with 
Marfan syndrome include excessively long arms and 
legs, with the patient’s arm span being greater than his or 
her height. The fingers and toes may be long and slender, 
with loose joints that can be bent beyond their normal 
limits. This unusual flexibility is called hypermobility. 
The patient’s face may also be long and narrow, and he or 
she may have a noticeable curvature of the spine. It is 
important to note, however, that Marfan patients vary 
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widely in the external signs of their disorder and in their 
severity; even two patients from the same family may 
look quite different. Most of the external features of Mar- 
fan syndrome become more pronounced as the patient 
gets older, so that diagnosis of the disorder is often easier 
in adults than in children. In many cases, the patient may 
have few or very minor outward signs of the disorder, 
and the diagnosis may be missed until the patient devel- 
ops vision problems or cardiac symptoms. 


Marfan syndrome by itself does not affect a person’s 
intelligence or ability to learn. There is, however, some 
clinical evidence that children with Marfan have a slight- 
ly higher rate of hyperactivity and attention-deficit disor- 
der (ADD) than the general population. In addition, a 
child with undiagnosed nearsightedness related to Mar- 
fan may have difficulty seeing the blackboard or reading 
printed materials, and thus do poorly in school. 


Marfan syndrome affects males and females equally, 
and appears to be distributed equally among all races and 
ethnic groups. The rate of mutation of the fibrillin gene, 
however, appears to be related to the age of the patient’s 
father; older fathers are more likely to have new muta- 
tions appear in chromosome 15. 


Causes and symptoms 


Marfan syndrome is caused by a single gene for fib- 
rillin on chromosome 15, which is inherited in most 
cases from an affected parent. Between 15 and 25% of 
cases result from spontaneous mutations. Mutations of 
the fibrillin gene (FBNI) are unique to each family 
affected by Marfan, which makes rapid genetic diagnosis 
impossible, given present technology. The syndrome is 
an autosomal dominant disorder, which means that 
someone who has it has a 50% chance of passing it on to 
any offspring. 


Another important genetic characteristic of Marfan 
syndrome is variable expression. This term means that 
the mutated fibrillin gene can produce a variety of symp- 
toms of very different degrees of severity, even in mem- 
bers of the same family. 


Cardiac and circulatory abnormalities 


The most important complications of Marfan are 
those affecting the heart and major blood vessels; some 
are potentially life-threatening. About 90% of Marfan 
patients will develop cardiac complications. 


e Aortic enlargement. This is the most serious potential 
complication of Marfan syndrome. Because of the 
abnormalities of the patient’s fibrillin, the walls of the 
aorta (the large blood vessel that carries blood away 
from the heart) are weaker than normal and tend to 
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stretch and bulge out of shape. This stretching increases 
the likelihood of an aortic dissection, which is a tear or 
separation between the layers of tissue that make up the 
aorta. An aortic dissection usually causes severe pain in 
the abdomen, back, or chest, depending on the section 
of the aorta that is affected. Rupture of the aorta is a 
medical emergency requiring immediate surgery and 
medication. 


Aortic regurgitation. A weakened and enlarged aorta 
may allow some blood to leak back into the heart dur- 
ing each heartbeat; this condition is called aortic regur- 
gitation. Aortic regurgitation occasionally causes 
shortness of breath during normal activity. In serious 
cases, it causes the left ventricle of the heart to enlarge 
and may eventually lead to heart failure. 


Mitral valve prolapse. Between 75 and 85% of Mar- 
fan patients have loose or “floppy” mitral valves, which 
are the valves that separate the chambers of the heart. 
When these valves do not cover the opening between 
the chambers completely, the condition is called mitral 
valve prolapse. Complications of mitral valve prolapse 
include heart murmurs and arrhythmias. In rare 
cases, mitral valve prolapse can cause sudden death. 


Infective endocarditis. Infective endocarditis is an 
infection of the endothelium, the tissue that lines the 
heart. In patients with Marfan, it is the abnormal mitral 
valve that is most likely to become infected. 


Other complications. Some patients with Marfan devel- 
op cystic disease of the lungs or recurrent spontaneous 
pneumothorax, which is a condition in which air accu- 
mulates in the space around the lungs. Many will also 
eventually develop emphysema. 


Musculoskeletal abnormalities 


Marfan syndrome causes an increase in the length of 
the patient’s bones, with decreased support from the liga- 
ments that hold the bones together. As a result, the patient 
may develop various deformities of the skeleton or disor- 
ders related to the relative looseness of the ligaments. 


Disorders of the spine 


e Scoliosis. Scoliosis, or curvature of the spine, is a disor- 
der in which the vertebrae that make up the spine twist 
out of line from side to side into an S-shape or a spiral. 
It is caused by a combination of the rapid growth of 
children with Marfan, and the looseness of the liga- 
ments that help the spine to keep its shape. 


e Kyphosis is an abnormal outward curvature of the 
spine at the back, sometimes called hunch back when it 
occurs in the upper back. Marfan patients may develop 
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kyphosis either in the upper (thoracic) spine or the 
lower (lumbar) spine. 


Spondylolisthesis. Spondylolisthesis is the medical 
term for a forward slippage of one vertebra on the one 
below it. It produces an ache or stiffness in the lower 
back. 


Dural ectasia. The dura is the tough, fibrous outermost 
membrane covering the brain and the spinal cord. The 
weak dura in Marfan patients swells or bulges under the 
pressure of the spinal fluid. This swelling is called ecta- 
sia. In most cases, dural ectasia occurs in the lower 
spine, producing low back ache, a burning feeling, or 
numbness or weakness in the legs. 


Disorders of the chest and lower body 


Pectus excavatum. Pectus excavatum is a malformation 
of the chest in which the patient’s breastbone, or ster- 
num, is sunken inward. It can cause difficulties in 
breathing, especially if the heart, spine, and lung have 
been affected by Marfan. It also usually causes con- 
cerns about appearance. 


Pectus carinatum. In other patients with Marfan the ster- 
num is pushed outward and narrowed. Although pectus 
carinatum does not cause breathing difficulties, it can 
cause embarassment about appearance. A few patients 
with Marfan may have a pectus excavatum on one side 
of their chest and a pectus carinatum on the other. 


Foot disorders. Patients with Marfan are more likely to 
develop pes planus (flat feet) or so-called “claw” or 
“hammer” toes than people in the general population. 
They are also more likely to suffer from chronic pain in 
their feet. 


Protrusio acetabulae. The acetabulum is the socket of 
the hip joint. In patient’s with Marfan, the acetabulum 
becomes deeper than normal during growth, for reasons 
that are not yet understood. Although protrusio acetabu- 
lae does not cause problems during childhood and ado- 
lescence, it can lead to a painful form of arthritis in 
adult life. 


Disorders of the eyes and face 


Although the visual problems that are related to 
Marfan syndrome are rarely life-threatening, they are 
important in that they may be the patient’s first indication 
of the disorder. Eye disorders related to the syndrome 
include the following: 


e Myopia (nearsightedness). Most patients with Marfan 
develop nearsightedness, usually in childhood. 


e Ectopia lentis. Ectopia lentis is the medical term for 
dislocation of the lens of the eye. Between 65 and 75% 
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Marfan syndrome 


of Marfan patients have dislocated lenses. This condi- 
tion is an important indication for diagnosis of the syn- 
drome because there are relatively few other disorders 
that produce it. 


Glaucoma. This condition is much more prevalent in 
patients with Marfan syndrome than in the general pop- 
ulation. 


Cataracts. Patients with Marfan are more likely to 
develop cataracts, and to develop them much earlier in 
life, sometimes as early as 40 years of age. 


Retinal detachment. Patients with Marfan are more 
vulnerable to this disorder because of the weakness of 
their connective tissues. Untreated retinal detachment 
can cause blindness. The danger of retinal detachment 
is an important reason for patients to avoid contact 
sports or other activities that could cause a blow on the 
head or being knocked to the ground. 


Other facial problems. Patients with Marfan sometimes 
develop dental problems related to crowding of the 
teeth caused by a high-arched palate and a narrow jaw. 


Other disorders 


Striae. Striae are stretch marks in the skin caused by 
rapid weight gain or growth; they frequently occur in 
pregnant women, for example. Marfan patients often 
develop striae over the shoulders, hips, and lower back 
at an early age because of rapid bone growth. Although 
the patient may be self-conscious about the striae, they 
are not a danger to health. 


Obstructive sleep apnea. Obstructive sleep apnea refers 
to partial obstruction of the airway during sleep, caus- 
ing irregular breathing and somet imes snoring. In 
patients with Marfan, obstructive sleep apnea is caused 
by the unusual flexibility of the tissues lining the 
patient’s airway. This disturbed breathing pattern 
increases the risk of aortic dissection. 


Diagnosis 


Presently, there is no objective diagnostic test for 
Marfan syndrome, in part because the disorder does not 
produce any measurable biochemical changes in the 
patient’s blood or body fluids, or cellular changes that 
could be detected from a tissue sample. Although 
researchers in molecular biology are currently investigat- 
ing the FBNI gene through a process called mutational 
analysis, it is presently not useful as a diagnostic test 
because there is evidence that there can be mutations in 
the fibrillin gene that do not produce Marfan. Similarly, 
there is no reliable prenatal test, although some physi- 
cians have used ultrasound to try to determine the length 
of fetal limbs in at-risk pregnancies. 
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The diagnosis is made by taking a family history and 
a thorough examination of the patient’s eyes, heart, and 
bone structure. The examination should include an 
echocardiogram taken by a cardiologist, a slit-lamp eye 
examination by an ophthalmologist, and a work-up of 
the patient’s spinal column by an orthopedic specialist. 
In terms of the cardiac examination, a standard electro- 
cardiogram (EKG) is not sufficient for diagnosis; only 
the echocardiogram can detect possible enlargement of 
the aorta. The importance of the slit-lamp examination is 
that it allows the doctor to detect a dislocated lens, which 
is a significant indication of the syndrome. 


The symptoms of Marfan syndrome in some patients 
resemble the symptoms of homocystinuria, which is an 
inherited disorder marked by extremely high levels of 
homocystine in the patient’s blood and urine. This possi- 
bility can be excluded by a urine test. 


In other cases, the diagnosis remains uncertain 
because of the mildness of the patient’s symptoms, the 
absence of a family history of the syndrome, and other 
variables. These borderline conditions are sometimes 
referred to as marfanoid syndromes. 


Treatment 


The treatment and management of Marfan is tailored 
to the specific symptoms of each patient. Some patients 
find that the syndrome has little impact on their overall 
lifestyle; others have found their lives centered on the 
disorder. 


Cardiovascular system 


After a person has been diagnosed with Marfan, he 
or she should be monitored with an echocardiogram 
every six months until it is clear that the aorta is not 
growing larger. After that, the patient should have an 
echocardiogram once a year. If the echocardiogram does 
not allow the physician to visualize all portions of the 
aorta, CT (computed tomography) or MRI (magnetic 
resonance imaging) may be used. In cases involving a 
possible aortic dissection, the patient may be given a 
TEE (transesophageal echocardiogram). 


Medications. A Marfan patient may be given drugs 
called beta-blockers to slow down the rate of aortic 
enlargement and decrease the risk of dissection by lower- 
ing the blood pressure and decreasing the forcefulness of 
the heartbeat. The most commonly used beta-blockers in 
Marfan patients are propranolol (Inderal) and atenolol 
(Tenormin). Patients who are allergic to beta-blockers 
may be given a calcium blocker such as verapamil. 


Because Marfan patients are at increased risk for 
infective endocarditis, they must take a prophylactic dose 
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of an antibiotic before having dental work or minor 
surgery, as these procedures may allow bacteria to enter 
the bloodstream. Penicillin and amoxicillin are the 
antibiotics most often used. 


Surgical treatment. Surgery may be necessary if the 
width of the patient’s aorta increases rapidly or reaches 
a critical size (about 2 inches). As of 2000, the most 
common surgical treatment involves replacing the 
patient’s aortic valve and several inches of the aorta 
itself with a composite graft, which is a prosthetic heart 
valve sewn into one end of a Dacron tube. This surgery 
has been performed widely since about 1985; most 
patients who have had a composite graft have not need- 
ed additional surgery. 


Patients who have had a valve replaced must take an 
anticoagulant medication, usually warfarin (Coumadin), 
in order to minimize the possibility of a clot forming on 
the prosthetic valve. 


Musculoskeletal system 


Children diagnosed with Marfan should be checked 
for scoliosis by their pediatricians at each annual physi- 
cal examination. The doctor simply asks the child to 
bend forward while the back is examined for changes in 
the curvature. In addition, the child’s spine should be 
x-rayed in order to measure the extent of scoliosis or 
kyphosis. The curve is measured in degrees by the angle 
between the vertebrae as seen on the x ray. Curves of 20° 
or less are not likely to become worse. Curves between 
20 and 40 degrees are likely to increase in children or 
adolescents. Curves of 40 degrees or more are highly 
likely to worsen, even in an adult, because the spine is so 
badly imbalanced that the force of gravity will increase 
the curvature. 


Scoliosis between 20 and 40 degrees in children is 
usually treated with a back brace. The child must wear 
this appliance about 23 hours a day until growth is com- 
plete. If the spinal curvature increases to 40 or 50 
degrees, the patient may require surgery in order to pre- 
vent lung problems, back pain, and further deformity. 
Surgical treatment of scoliosis involves straightening the 
spine with metal rods and fusing the vertebrae in the 
straightened position. 


Spondylolisthesis is treated with a brace in mild 
cases. If the slippage is more than 30 degrees, the slipped 
vertebra may require surgical realignment. 


Dural ectasia can be distinguished from other causes 
of back pain on an MRI. Mild cases are usually not treat- 
ed. Medication or spinal shunting to remove some of the 
spinal fluid are used to treat severe cases. 
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Pectus excavatum and pectus carinatum can be treat- 
ed by surgery. In pectus excavatum, the deformed breast- 
bone and ribs are raised and straightened by a metal bar. 
After four to six months, the bar is removed in an outpa- 
tient procedure. 


Protrusio acetabulae may require surgery in adult 
life to provide the patient with an artificial hip joint, if 
the arthritic pains are severe. 


Pain in the feet or limbs is usually treated with a 
mild analgesic such as acetaminophen. Patients with 
Marfan should consider wearing shoes with low heels, 
special cushions, or orthotic inserts. Foot surgery is 
rarely necessary. 


Visual and dental concerns 


Patients with Marfan should have a thorough eye 
examination, including a slit-lamp examination, to test 
for dislocation of the lens as well as nearsightedness. 
Dislocation can be treated by a combination of special 
glasses and daily use of one percent atropine sulfate oph- 
thalmic drops, or by surgery. 


Because patients with Marfan are at increased risk of 
glaucoma, they should have the fluid pressure inside the 
eye measured every year as part of an eye examination. 
Glaucoma can be treated with medications or with surgery. 


Cataracts are treated with increasing success by 
implant surgery. It is important, however, to seek treat- 
ment at medical centers with eye surgeons familiar with 
the possible complications of cataract surgery in 
patients with Marfan syndrome. 


All persons with Marfan should be taught to recognize 
the signs of retinal detachment (sudden blurring of vision 
in one eye becoming progressively worse without pain or 
redness) and to seek professional help immediately. 


Children with Marfan should be evaluated by their 
dentist at each checkup for crowding of the teeth and 
possible misalignment, and referred to an orthodontist if 
necessary. 


Athletic activities and occupational choice. People 
with Marfan should avoid sports or occupations that 
require heavy weight lifting, rough physical contact, or 
rapid changes in atmospheric pressure (e.g., scuba div- 
ing). Weight lifting increases blood pressure, which in 
turn may enlarge the aorta. Rough physical contact may 
cause retinal detachment. Sudden changes in air pressure 
may produce pneumothorax. Regular noncompetitive 
physical exercise, however, is beneficial for Marfan 
patients. Good choices include brisk walking, shooting 
baskets, and slow-paced tennis. 
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KEY TERMS 


Arachnodactyly—A condition characterized by 
abnormally long and slender fingers and toes. 


Ectopia lentis—Dislocation of the lens of the eye. 
It is one of the most important single indicators in 
diagnosing Marfan syndrome. 


Fibrillin—A protein that is an important part of the 
structure of the body’s connective tissue. In Mar- 
fan’s syndrome, the gene responsible for fibrillin 
has mutated, causing the body to produce a defec- 
tive protein. 


Hypermobility—Unusual flexibility of the joints, 
allowing them to be bent or moved beyond their 
normal range of motion. 


Kyphosis—An abnormal outward curvature of the 
spine, with a hump at the upper back. 


Pectus carinatum—An abnormality of the chest in 
which the sternum (breastbone) is pushed out- 
ward. It is sometimes called “pigeon breast.” 


Pectus excavatum—An abnormality of the chest in 
which the sternum (breastbone) sinks inward; 
sometimes called “funnel chest.” 


Scoliosis—An abnormal, side-to-side curvature of 
the spine. 


Social and lifestyle issues 


Smoking. Smoking is particularly harmful for Mar- 
fan patients because it increases their risk of emphysema. 


Pregnancy. Until very recently, women with Mar- 
fan were advised not to become pregnant because of the 
risk of aortic enlargement or dissection. The develop- 
ment of beta-blockers and echocardiograms, however, 
allows doctors now to monitor patients throughout preg- 
nancy. It is recommended that patients have an echocar- 
diogram during each of the three trimesters of pregnancy. 
Normal, vaginal delivery is not necessarily more stress- 
ful than a Caesarian section, but patients in prolonged 
labor may be given a Caesarian to reduce strain on the 
heart. A pregnant woman with Marfan should also 
receive genetic counseling regarding the 50% risk of 
having a child with the syndrome. 


Appearance and Social Concerns. Children and ado- 
lescents with Marfan may benefit from supportive coun- 
seling regarding appearance, particularly if their symp- 
toms are severe and causing them to withdraw from 
social activities. In addition, families may wish to seek 
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counseling regarding the effects of the syndrome on rela- 
tionships within the family. Many people respond with 
guilt, fear, or blame when a genetic disorder is diagnosed 
in the family, or they may overprotect the affected mem- 
ber. Support groups are often good sources of informa- 
tion about Marfan; they can offer helpful suggestions 
about living with it as well as emotional support. 


Prognosis 


The prognosis for patients with Marfan has 
improved markedly in recent years. As of 1995, the life 
expectancy of people with the syndrome has increased to 
72 years, up from 48 years in 1972. This dramatic 
improvement is attributed to new surgical techniques, 
improved diagnosis, and new techniques of medical 
treatment. 


The most important single factor in improving the 
patient’s prognosis is early diagnosis. The earlier that a 
patient can benefit from the new techniques and lifestyle 
modifications, the more likely he or she is to have a 
longer life expectancy. 
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Marie-Striimpell disease see Ankylosing 
spondylitis 


f Marijuana 


Definition 


Marijuana (marihuana) Cannabis sativa L., also 
known as Indian hemp, is a member of the Cannabaceae or 
hemp family, thought to have originated in the mountain- 
ous districts of India, north of the Himalayan mountains. 


Description 


The herb was referred to as “hempe” in A.D. 1000 and 
listed in a dictionary under that English name. Supporters 
of the notorious Pancho Villa first used the name marijuana 
in 1895 in Sonora, Mexico. They called the mood-altering 
herb they smoked marijuana. The term hashish, is derived 
from the name for the Saracen soldiers, called hashashins, 
who ingested the highly potent cannabis resin before being 
sent out to assassinate enemies. 


Two related species of cannabis are C. ruderalis, and 
C. indica, a variety known as Indian hemp. Indian hemp 
grows to a height of about 4 ft (1.2 m) and the seed coats 
have a marbled appearance. 


The species C. sativa L. has many variations, 
depending on the soil, temperature, and light conditions, 
and the origin of the parent seed. These factors also 
affect the relative amounts of THC (tetra-hydrocannabi- 
nol) and cannabidiol, the chemicals present in varying 
amounts in cannabis that determine if the plant is primar- 
ily a fiber type or an intoxicant. Generally the species 
grown at higher elevations and in hotter climates exudes 
more of the resin and is more medicinally potent. 


Marijuana is a somewhat weedy plant and may grow 
as high as 18 ft (5.4 m). The hairy leaves are arranged 
opposite one another on the erect and branching stem. 
Leaves are palmate and compound, deeply divided into 
five to seven narrow, toothed and pointed leaflets. Male 
and female flowers are small and greenish in color and 
grow on separate plants. Male flowers grow in the leaf 
axils in elongated clusters. The female flowers grow in 
spike-like clusters. The resinous blossoms have five 
sepals and five petals. The male and female blossoms can 
be distinguished at maturity. The male plant matures 
first, shedding its pollen and dying after flowering. 
Female plants die after dropping the mature seeds. Mari- 
juana produces an abundance of quickly germinating 
seeds. This hardy annual is wind pollinated and has 


GALE ENCYCLOPEDIA OF MEDICINE 2 


escaped from cultivation to grow wild along roadsides, 
trails, stream banks, and in wayside places throughout 
the world. The plant matures within three to five months 
after the seed has been sown. 


History 


Marijuana has been cultivated for thousands of 
years. Cannabis was first described for its therapeutic use 
in the first known Chinese pharmacopoeia, the Pen 
Ts’ao. (A pharmacopoeia is a book containing a list of 
medicinal drugs, and their descriptions of preparation 
and use.) Cannabis was called a “superior” herb by the 
Emperor Shen-Nung (2737-2697 B.c.), who is believed 
to have authored the work. Cannabis was recommended 
as a treatment for numerous common ailments. Around 
that same period in Egypt, cannabis was used as a treat- 
ment for sore eyes. The herb was used in India in cultural 
and religious ceremonies, and recorded in Sanskrit scrip- 
tural texts around 1,400 B.c. Cannabis was considered a 
holy herb and was characterized as the “soother of grief,” 
“the sky flyer,” and “the poor man’s heaven.” Centuries 
later, around 700 B.c., the Assyrian people used the herb 
they called Qunnabu, for incense. The ancient Greeks 
used cannabis as a remedy to treat inflammation, ear- 
ache, and edema (swelling of a body part due to collec- 
tion of fluids). Shortly after 500 B.c. the historian and 
geographer Herodotus recorded that the peoples known 
as Scythians used cannabis to produce fine linens. They 
called the herb kannabis and inhaled the “intoxicating 
vapor” that resulted when it was burned. By the year 100 
B.c. the Chinese were using cannabis to make paper. 


Cannabis use and cultivation migrated with the 
movement of various traders and travelers, and knowl- 
edge of the herb’s value spread throughout the Middle 
East, Eastern Europe, and Africa. Around 100, 
Dioscorides, a surgeon in the Roman Legions under the 
Emperor Nero, named the herb Cannabis sativa and 
recorded numerous medicinal uses. In the second centu- 
ry, the Chinese physician Hoa-Tho used cannabis in sur- 
gical procedures, relying on its analgesic properties. In 
ancient India, around 600, Sanskrit writers recorded a 
recipe for “pills of gaiety,” a combination of hemp and 
sugar. By 1150, Moslems were using cannabis fiber in 
Europe’s first paper production. This use of cannabis as a 
durable and renewable source of paper fiber continued 
for the next 750 years. 


By the 1300s, government and religious authorities, 
concerned about the psychoactive effects on citizens con- 
suming the herb, were placing harsh restrictions on its 
use. The Emir Soudon Sheikhouni of Joneima outlawed 
cannabis use among the poor. He destroyed the crops and 
ordered that offenders’ teeth be pulled out. In 1484, Pope 
Innocent VIII outlawed the use of hashish, a concentrat- 


2119 


euenfliew 


Marijuana 


ed form of cannabis. Cannabis cultivation continued, 
however, because of its economic value. A little more 
than a century later, the English Queen Elizabeth I issued 
a decree commanding that landowners holding 60 acres 
or more must grow hemp or pay a fine. Commerce in 
hemp, which was primarily valued for the strength and 
versatility of its fibers, was profitable and thriving. Hemp 
ropes and sails were crossing the sea to North America 
with the explorers. By 1621, the British were growing 
cannabis in Virginia where cultivation of hemp was 
mandatory. In 1776, the Declaration of Independence 
was drafted on hemp paper. Both President George 
Washington and President Thomas Jefferson were advo- 
cates of hemp as a valuable cash crop. Jefferson urged 
farmers to grow the crop in lieu of tobacco. By the 
1850s, hemp had become the third largest agricultural 
crop grown in North America. The U. S. Census of that 
year recorded 8,327 hemp plantations, each with 2,000 
or more acres in cultivation. But the invention of the cot- 
ton gin was already bringing many changes, and cotton 
was becoming a prime and profitable textile fiber. More 
change came with the introduction of the sulfite and 
chlorine processes used to turn trees into paper. Restric- 
tions on the personal use of cannabis as a mood-altering, 
psychoactive herb, were soon to come. 


Controversy 


The 1856 edition of the Encyclopedia Britannica, in 
its lengthy entry on hemp, noted that the herb “produces 
inebriation and delirium of decidedly hilarious character, 
inducing violent laughter, jumping and dancing.” This ine- 
briating effect of marijuana use has fueled the controversy 
and led to restrictions that have surrounded marijuana use 
throughout history in many cultures and regions of the 
world. Cannabis use has been criminalized in some parts 
of the United States since 1915. Utah was the first state to 
criminalize it, then California and Texas. By 1923, 
Louisiana, Nevada, Oregon, and Washington had legal 
restrictions on the herb. New York prohibited cannabis use 
in 1927. Despite the restrictions, cannabis use was woven 
into the cultural and social fabric in some communities, 
and widespread use persisted, particularly among the 
Mexican, Asian, and African American populations. 


In 1937, the federal government passed the Mari- 
huana Tax Act, prohibiting the cultivation and farming of 
marijuana. This bill was introduced to Congress by then 
Secretary of the Treasury Andrew Mellon, who was also 
a banker for the DuPont Corporation. That same year, the 
DuPont Chemical Company filed a patent for nylon, 
plastics, and a new bleaching process for paper. The 
1937 Marijuana Transfer Tax Bill prohibited industrial 
and medical use of marijuana and classified the flower- 
ing tops as narcotic, and restrictions on the cultivation 
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and use of cannabis continued. Marijuana was catego- 
rized as an illegal narcotic, in the company of LSD and 
heroin, cocaine, and morphine. Illegal use continued. 
The FBI publication, Uniform Crime Reports for The 
United States, 1966 reported that 641,642 Americans 
were arrested for marijuana offenses that year, with as 
many as 85% of these arrests for simple possession, 
rather than cultivation or commerce. 


In a reversal of the state-by-state progression of crimi- 
nalizing marijuana that led to the 1937 Marijuana Transfer 
Tax Bill, there is a movement underway, state by state, to 
endorse the legalized use of medical marijuana. By 1992, 
35 states in the United States had endorsed referenda for 
medical marijuana. A growing body of scientific research 
and many thousands of years of folk use support the 
importance of medical marijuana in treatment of a variety 
of illnesses, and the economic value of hemp in the textile, 
paper, and cordage industries has a long history. 


The controversy and misinformation persists around 
this relatively safe and non-toxic herb. The World Health 
Organization, in a 1998 study, stated that the risks from 
cannabis use were unlikely to seriously compare to the 
public health risks of the legal drugs, alcohol and tobac- 
co. And despite thousands of years of human consump- 
tion, not one death has been directly attributed to 
cannabis use. According to Lester Grinspoon, MD, and 
James B. Bakalar, JD, in a 1995 Journal of the American 
Medical Association article, “Marihuana is also far less 
addictive and far less subject to abuse than many drugs 
now used as muscle relaxants, hypnotics, and analgesics. 
The chief legitimate concern is the effect of smoking on 
the lungs. Cannabis smoke carries even more tars and 
other particulate matter than tobacco smoke. But the 
amount smoked is much less, especially in medical use, 
and once marihuana is an openly recognized medicine, 
solutions may be found.” 


Purpose 


The whole cannabis plant, including buds, leaves, 
seeds, and root, have all been utilized throughout the 
long history of this controversial herb. Despite persistent 
legal restrictions and severe criminal penalties for illicit 
use, marijuana continues to be widely used in the United 
States, and throughout the world, both for its mood-alter- 
ing properties and its proven medicinal applications. The 
conflicting opinions on the safety and effectiveness of 
cannabis in a climate of prohibition make any discussion 
of its beneficial uses politically charged. Marijuana has 
analgesic, anti-emetic, anti-inflammatory, sedative, anti- 
convulsive, and laxative actions. Clinical studies have 
demonstrated its effectiveness in relieving nausea and 
vomiting following chemotherapy treatments for cancer. 
The herb has also been shown to reduce intra-ocular 
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pressure in the eye by as much as 45%, a beneficial 
action in the treatment for glaucoma. Cannabis has 
proven anticonvulsive action, and may be helpful in 
treating epilepsy. Other research has documented an in- 
vitro tumor inhibiting effect of THC. Marijuana also 
increases appetite and reduces nausea and has been used 
with AIDS patients to counter weight loss and “wasting” 
that may result from the disease. Several chemical con- 
stituents of cannabis displayed antimicrobial action and 
antibacterial effects in research studies. The components 
CBC and d-9-tetrahydrocannabinol have been shown to 
destroy and inhibit the growth of streptococci and 
staphylococci bacteria. 


Cannabis contains chemical compounds known as 
cannabinoids. Different cannabinoids seem to exert dif- 
ferent effects on the body after ingestion. Scientific 
research indicates that these substances have potential 
therapeutic value for pain relief, control of nausea and 
vomiting, and appetite stimulation. The primary active 
agent identified to date is 9-tetrahydrocannabinol, known 
as THC. This chemical may constitute as much as 12% 
of the active chemicals in the herb, and is said to be 
responsible for as much as 70—100% of the euphoric 
action, or “high,” experienced when ingesting the herb. 
The predominance of this mental lightness or “euphoria” 
depends on the balance of other active ingredients and 
the freshness of the herb. THC degrades into a compo- 
nent known as cannabinol, or CBN. This relatively inac- 
tive chemical predominates in marijuana that has been 
stored too long prior to use. Another chemical compo- 
nent, cannabidiol, known as CBD, has a sedative and 
mildly analgesic effect, and contributes to a somatic 
heaviness sometimes experienced by marijuana users. 


Before prohibition, cannabis was recommended for 
treatment of gonorrhea, angina pectoris (constricting 
pain in the chest due to insufficient blood to the heart), 
and choking fits. It was also used for insomnia, neural- 
gia, rheumatism, gastrointestinal disorders, cholera, 
tetanus, epilepsy, strychnine poisoning, bronchitis, 
whooping cough, and asthma. Other phytotherapeutic 
(plant-based therapeutic) uses include treatment of 
ulcers, cancer, emphysema, migraine, and anxiety. 


The United States federal government policy pro- 
hibits physicians from prescribing marijuana, even for 
seriously ill patients because of possible adverse effects, 
and the disputed belief that cannabis is dangerously 
addictive. U. S. Attorney General Janet Reno warned that 
physicians in any state who prescribed marijuana could 
lose the privilege of writing prescriptions, be excluded 
from Medicare and Medicaid reimbursement, and even 
be prosecuted for a federal crime, according to a 1997 
editorial in the New England Journal of Medicine. 
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Preparations 


Cannabis extracts, prepared for medicinal application, 
are prohibited in the United States. Marijuana is ingested 
by smoking, which quickly delivers the active ingredients 
to the blood system. The dried herb is also variously pre- 
pared for eating. The essential oil consists of beta 
caryophyllenes, humules, caryophyllene oxide, alpha- 
pinenes, beta-pinenes, limonene, myrcene, and 
betaocimene. The oil expressed from the seeds is used for 
massage and in making salves used to relieve muscle strain. 


Precautions 


Marijauna is considered a Class I narcotic and its 
use has been restricted by federal law since 1937. Penal- 
ties include fines and imprisonment. The National Com- 
mission on Marihuana and Drug Abuse concluded in 
1972 that, “A careful search of the literature and testimo- 
ny of the nation’s health officials has not revealed a sin- 
gle human fatality in the United States proven to have 
resulted solely from ingestion of marijuana.” 


Research has shown that cannabis acts to increase 
heart frequency by as much as 40 beats per minute. A 
study reported by The American Heart Association in 
February 2000, concluded that smoking marijuana can 
precipitate a heart attack in persons with pre-existing 
heart conditions. One hour after smoking marijuana, the 
likelihood of having a heart attack is four and one-half 
times greater than if the person had not smoked, accord- 
ing to the research. 


An additional health concern is the effect that mari- 
juana smoking has on the lungs. Cannabis smoke carries 
more tars and other particulate matter than tobacco smoke. 


Side effects 


The PDR For Herbal Medicine reports, “No health 
hazards or side effects are known in conjunction with the 
proper administration of designated therapeutic 
dosages.” Smoking the herb, however, “leads almost at 
once to euphoric states (pronounced gaiety, laughing 
fits), according to the PDR, and “long term usage leads 
to a clear increase in tolerance for most of the pharmaco- 
logical effects.” The ability to safely operate automobiles 
and machinery can be impaired for up to eight hours after 
ingesting the herb. Chronic abuse results in “laryngitis, 
bronchitis, apathy, psychic decline, and disturbances of 
genital functions,” according to the PDR. 


Some people may be hypersensitive to marijuana. 
They may experience paranoia or be allergic or sensitive 
to the plant. Chronic sinus fungal infections have been 
linked to chronic marijuana smoking. 
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Interactions 


Marijauna use may mask the perceived effects of 
alcohol and cocaine when the drugs are consumed 
together. Marijuana is said to exert a synergistic effect 
with other medicinal agents. When used with nitrous 
oxide it may enhance the effect. 
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i Marriage counseling 


Definition 


Marriage counseling is a type of psychotherapy for a 
married couple or established partners that tries to 
resolve problems in the relationship. Typically, two peo- 
ple attend counseling sessions together to discuss specif- 
ic issues. 


Purpose 


Marriage counseling is based on research that shows 
that individuals and their problems are best handled 
within the context of their relationships. Marriage coun- 
selors are trained in psychotherapy and family systems, 
and focus on understanding their clients’ symptoms and 
the way their interactions contribute to problems in the 
relationship. 


Description 


Marriage counseling is usually a short-term therapy 
that may take only a few sessions to work out problems in 
the relationship. Typically, marriage counselors ask ques- 
tions about the couple’s roles, patterns, rules, goals, and 
beliefs. Therapy often begins as the couple analyzes the 
good and bad aspects of the relationship. The marriage 
counselor then works with the couple to help them under- 
stand that, in most cases, both partners are contributing to 
problems in the relationship. When this is understood, the 
two can then learn to change how they interact with each 
other to solve problems. The partners may be encouraged 
to draw up a contract in which each partner describes the 
behavior he or she will be trying to maintain. 


Marriage is not a requirement for two people to get 
help from a marriage counselor. Anyone person wishing 
to improve his or her relationships can get help with 
behavioral problems, relationship issues, or with mental 
or emotional disorders. Marriage counselors also offer 
treatment for couples before they get married to help 
them understand potential problem areas. A third type of 
marriage counseling involves postmarital therapy, in 
which divorcing couples who share children seek help in 
working out their differences. Couples in the midst of a 
divorce find that marriage therapy during separation can 
help them find a common ground as they negotiate inter- 
personal issues and child custody. 


Choosing a therapist 


A marriage counselor is trained to use different types 
of therapy in work with individuals, couples, and groups. 
American Association of Marriage and Family Therapy 
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(AAMFT) training includes supervision by experienced 
therapists, a minimum of a master’s degree (including 
specific training in marriage and family therapy), and spe- 
cific graduate training in marriage and family therapy. 


When looking for a marriage counselor, a couple 
should find out the counselor’s training and educational 
background, professional associations, such as AAMFT, 
and state licensure, and whether the person has experi- 
ence in treating particular kinds of problem. Also, ques- 
tions should be asked concerning fees, insurance cover- 
age, the average length of therapy, and so on. 


Normal results 


Marriage counseling helps couples learn to deal 
more effectively with problems, and can help prevent 
small problems from becoming serious. Research shows 
that marriage counseling, when effective, tends to 
improve a person’s physical as well as mental health, in 
addition to improving the relationship. 
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i Marshall-Marchetti-Krantz 


procedure 
Definition 


The Marshall-Marchetti-Krantz procedure surgically 
reinforces the bladder neck in order to prevent uninten- 
tional urine loss. 


Purpose 


The Marshall-Marchetti-Krantz procedure is per- 
formed to correct stress incontinence in women, a com- 
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mon result of childbirth and/or menopause. Inconti- 
nence also occurs when an individual involuntarily loses 
urine after pressure is placed on the abdomen (like dur- 
ing exercise, sexual activity, sneezing, coughing, laugh- 
ing, or hugging). 


Precautions 


In some women, stress incontinence may be con- 
trolled through nonsurgical means, such as: 


e kegel exercises (exercises that tighten pelvic muscles) 


e biofeedback (monitors temperature and muscle con- 
tractions in the vagina to help incontinent patients con- 
trol their pelvic muscles) 


e bladder training (behavioral modification program 
used to treat stress incontinence) 


e medication 
e inserted incontinence devices 


Each patient should undergo a full diagnostic 
workup to determine the best course of treatment. 


Description 


The Marshall-Marchetti-Krantz procedure, also 
known as retropubic suspension or bladder neck suspen- 
sion surgery, is performed by a surgeon in a hospital set- 
ting. The patient is placed under general anesthesia, and 
a long, thin, flexible tube (catheter) is inserted into the 
bladder through the narrow tube (urethra) that drains the 
body’s urine. An incision is made across the abdomen, 
and the bladder is exposed. The bladder is separated from 
surrounding tissues. Stitches (sutures) are placed in these 
tissues near the bladder neck and urethra. The urethra is 
then lifted, and the sutures are attached to the pubic bone 
itself, or to tissue (fascia) behind the pubic bone. The 
sutures support the bladder neck, helping the patient gain 
control over urine flow. 


Preparation 


A complete evaluation to determine the cause of 
incontinence is critical to proper treatment. A thorough 
medical history and general physical examination 
should be performed on candidates for the Marshall- 
Marchetti-Krantz procedure. Diagnostic testing may 
include x rays, ultrasound, urine tests, and examination 
of the pelvis. It may also include a series of urodynamic 
testing exams that measure bladder pressure and capaci- 
ty, and urinary flow. 


Patients undergoing a Marshall-Marchetti-Krantz 
procedure must not eat or drink for eight hours prior to 
the surgery. 
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Massage therapy 


KEY TERMS 


Biofeedback—Biofeedback training monitors 
temperature and muscle contractions in the vagi- 
na to help incontinent patients control their 
pelvic muscles. 


Bladder training—A behavioral modification pro- 
gram used to treat stress incontinence. Bladder 
training involves putting the patient on a toilet 
schedule, and gradually increasing the time inter- 
val between urination. 


Catheter—A long, thin, flexible tube. A catheter is 
used to drain the bladder of urine during a Mar- 
shall-Marchetti-Krantz procedure. 


Kegel exercises—Exercises that tighten the pelvic 
floor muscles. Kegel exercises can assist some 
women in controlling their stress incontinence. 


Urethra—The narrow tube, leading from the blad- 
der that drains the body’s urine. 


Aftercare 


Recovery from a Marshall-Marchetti-Krantz procedure 
requires two to six days of hospitalization. The catheter will 
be removed from the patient’s bladder once normal bladder 
function resumes. Patients are advised to refrain from heavy 
lifting for four to six weeks after the procedure. 


Patients should contact their physician immediately 
if they experience fever, dizziness, or extreme nausea, or 
if their incision site becomes swollen, red, or hard. 


Risks 


The Marshall-Marchetti-Krantz procedure is an 
invasive surgical procedure and, as such, it carries risks 
of infection, internal bleeding, and hemorrhage. There is 
also a possibility of permanent damage to the bladder or 
urethra. The urethra may become scarred, causing a per- 
manent narrowing, or stricture. 


Normal results 


Approximately 85% of women who undergo the 
Marshall-Marchetti-Krantz procedure are cured of their 
stress incontinence. 


Resources 


BOOKS 

Blaivas, Jerry. Conquering Bladder and Prostate Problems: 
The Authoritative Guide for Men and Women. New York: 
Plenum, 1998. 
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I Massage therapy 


Definition 


Massage therapy is the scientific manipulation of the 
soft tissues of the body for the purpose of normalizing 
those tissues and consists of manual techniques that 
include applying fixed or movable pressure, holding, 
and/or causing movement of or to the body. 


Purpose 


Generally, massage is known to affect the circulation 
of blood and the flow of blood and lymph, reduce mus- 
cular tension or flaccidity, affect the nervous system 
through stimulation or sedation, and enhance tissue 
healing. These effects provide a number of benefits: 


e reduction of muscle tension and stiffness 

e relief of muscle spasms 

e greater flexibility and range of motion 

e increase of the ease and efficiency of movement 

e relief of stress and aide of relaxation 

* promotion of deeper and easier breathing 

e improvement of the circulation of blood and movement 
of lymph 

e relief of tension-related conditions, such as headaches 


and eyestrain 


e promotion of faster healing of soft tissue injuries, such 
as pulled muscles and sprained ligaments, and reduc- 
tion in pain and swelling related to such injuries 


e reduction in the formation of excessive scar tissue fol- 
lowing soft tissue injuries 


e enhancement in the health and nourishment of skin 


e improvement in posture through changing tension pat- 
terns that affect posture 


GALE ENCYCLOPEDIA OF MEDICINE 2 


e reduction in stress and an excellent stress management 
tool 


e creation of a feeling of well-being 

e reduction in levels of anxiety 

* increase in awareness of the mind-body connection 
* promotion of a relaxed state of mental awareness 


Massage therapy also has a number of documented 
clinical benefits. For example, massage can reduce anxi- 
ety, improve pulmonary function in young asthma 
patients, reduce psycho-emotional distress in persons 
suffering from chronic inflammatory bowel disease, 
increase weight and improve motor development in pre- 
mature infants, and may enhance immune system func- 
tioning. Some medical conditions that massage therapy 
can help are: allergies, anxiety and stress, arthritis, asth- 
ma and bronchitis, carpal tunnel syndrome and other 
repetitive motion injuries, chronic and temporary pain, 
circulatory problems, depression, digestive disorders, 
tension headache, insomnia, myofascial pain, sports 
injuries, and temporomandibular joint dysfunction. 


Description 
Origins 


Massage therapy is one of the oldest health care 
practices known to history. References to massage are 
found in Chinese medical texts more than 4,000 years 
old. Massage has been advocated in Western health care 
practices at least since the time of Hippocrates, the 
“Father of Medicine.” In the fourth century B.c. Hip- 
pocrates wrote, “The physician must be acquainted with 
many things and assuredly with rubbing” (the ancient 
Greek term for massage was rubbing). 


The roots of modern, scientific massage therapy go 
back to Per Henrik Ling (1776-1839), a Swede, who 
developed an integrated system consisting of massage 
and active and passive exercises. Ling established the 
Royal Central Gymnastic Institute in Sweden in 1813 to 
teach his methods. 


Modern, scientific massage therapy was introduced 
in the United States in the 1850s by two New York physi- 
cians, brothers George and Charles Taylor, who had stud- 
ied in Sweden. The first clinics for massage therapy in 
the United States were opened by two Swedish physi- 
cians after the Civil War period. Doctor Baron Nils Posse 
operated the Posse Institute in Boston and Doctor 
Hartwig Nissen opened the Swedish Health Institute near 
the Capitol in Washington, D.C. 


Although there were periods when massage fell out 
of favor, in the 1960s it made a comeback in a different 
way as a tool for relaxation, communication, and alterna- 
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tive healing. Today, massage is one of the most popular 
healing modalities. It is used by conventional, as well as 
alternative, medical communities and is now covered by 
some health insurance plans. 


Massage therapy is the scientific manipulation of the 
soft tissues of the body for the purpose of normalizing 
those tissues and consists of a group of manual tech- 
niques that include applying fixed or movable pressure, 
holding, and/or causing movement of or to the body. 
While massage therapy is applied primarily with the 
hands, sometimes the forearms or elbows are used. These 
techniques affect the muscular, skeletal, circulatory, lym- 
phatic, nervous, and other systems of the body. The basic 
philosophy of massage therapy embraces the concept of 
vis Medicatrix naturae, which is aiding the ability of the 
body to heal itself, and is aimed at achieving or increas- 
ing health and well-being. 


Touch is the fundamental medium of massage thera- 
py. While massage can be described in terms of the type 
of techniques performed, touch is not used solely in a 
mechanistic way in massage therapy. One could look at a 
diagram or photo of a massage technique that depicts 
where to place one’s hands and what direction the stroke 
should go, but this would not convey everything that is 
important for giving a good massage. Massage also has 
an artistic component. 


Because massage usually involves applying touch 
with some degree of pressure and movement, the massage 
therapist must use touch with sensitivity in order to deter- 
mine the optimal amount of pressure to use for each per- 
son. For example, using too much pressure may cause the 
body to tense up, while using too little may not have 
enough effect. Touch used with sensitivity also allows the 
massage therapist to receive useful information via his or 
her hands about the client’s body, such as locating areas of 
muscle tension and other soft tissue problems. Because 
touch is also a form of communication, sensitive touch can 
convey a sense of caring—an essential element in the ther- 
apeutic relationship—to the person receiving massage. 


In practice, many massage therapists use more than 
one technique or method in their work and sometimes 
combine several. Effective massage therapists ascertain 
each person’s needs and then use the techniques that will 
meet those needs best. 


Swedish massage uses a system of long gliding 
strokes, kneading, and friction techniques on the more 
superficial layers of muscles, generally in the direction of 
blood flow toward the heart, and sometimes combined 
with active and passive movements of the joints. It is used 
to promote general relaxation, improve circulation and 
range of motion, and relieve muscle tension. Swedish 
massage is the most commonly used form of massage. 
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Massage therapy 


Deep tissue massage is used to release chronic pat- 
terns of muscular tension using slow strokes, direct pres- 
sure, or friction directed across the grain of the muscles. 
It is applied with greater pressure and to deeper layers of 
muscle than Swedish, which is why it is called deep tis- 
sue and is effective for chronic muscular tension. 


Sports massage uses techniques that are similar to 
Swedish and deep tissue, but are specially adapted to 
deal with the effects of athletic performance on the body 
and the needs of athletes regarding training, performing, 
and recovery from injury. 


Neuromuscular massage is a form of deep massage 
that is applied to individual muscles. It is used primarily 
to release trigger points (intense knots of muscle tension 
that refer pain to other parts of the body), and also to 
increase blood flow. It is often used to reduce pain. Trig- 
ger point massage and myotherapy are similar forms. 


Acupressure applies finger or thumb pressure to spe- 
cific points located on the acupuncture meridians (chan- 
nels of energy flow identified in Asian concepts of anato- 
my) in order to release blocked energy along these meridi- 
ans that causes physical discomforts, and re-balance the 
energy flow. Shiatsu is a Japanese form of acupressure. 


The cost of massage therapy varies according to geo- 
graphic location, experience of the massage therapist, and 
length of the massage. In the United States, the average 
range is from $35-60 for a one-hour session. Massage 
therapy sessions at a client’s home or office may cost 
more due to travel time for the massage therapist. Most 
sessions are one hour. Frequency of massage sessions can 
vary widely. If a person is receiving massage for a specif- 
ic problem, frequency can vary widely based on the con- 
dition, though it usually will be once a week. Some peo- 
ple incorporate massage into their regular personal health 
and fitness program. They will go for massage on a regu- 
lar basis, varying from once a week to once a month. 


The first appointment generally begins with infor- 
mation gathering, such as the reason for getting massage 
therapy, physical condition and medical history, and 
other areas. The client is asked to remove clothing to 
one’s level of comfort. Undressing takes place in private, 
and a sheet or towel is provided for draping. The mas- 
sage therapist will undrape only the part of the body 
being massaged. The client’s modesty is respected at all 
times. The massage therapist may use an oil or cream, 
which will be absorbed into the skin in a short time. 


To receive the most benefit from a massage, general- 
ly the person being massaged should give the therapist 
accurate health information, report discomfort of any 
kind (whether it’s from the massage itself or due to the 
room temperature or any other distractions), and be as 
receptive and open to the process as possible. 
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Insurance coverage for massage therapy varies wide- 
ly. There tends to be greater coverage in states that 
license massage therapy. In most cases, a physician’s 
prescription for massage therapy is needed. Once mas- 
sage therapy is prescribed, authorization from the insurer 
may be needed if coverage is not clearly spelled out in 
one’s policy or plan. 


Preparations 


Going for a massage requires little in the way of 
preparation. Generally, one should be clean and should 
not eat just before a massage. One should not be under 
the influence of alcohol or non-medicinal drugs. Mas- 
sage therapists generally work by appointment and usu- 
ally will provide information about how to prepare for an 
appointment at the time of making the appointment. 


Precautions 


Massage is comparatively safe; however it is gener- 
ally contraindicated, i.e., it should not be used, if a per- 
son has one of the following conditions: advanced heart 
diseases, hypertension (high blood pressure), phlebitis, 
thrombosis, embolism, kidney failure, cancer if mas- 
sage would accelerate metastasis (i.e., spread a tumor) 
or damage tissue that is fragile due to chemotherapy or 
other treatment, infectious diseases, contagious skin 
conditions, acute inflammation, infected injuries, 
unhealed fractures, dislocations, frostbite, large her- 
nias, torn ligaments, conditions prone to hemorrhage, 
and psychosis. 


Massage should not be used locally on affected 
areas (i.e., avoid using massage on the specific areas of 
the body that are affected by the condition) for the fol- 
lowing conditions: rheumatoid arthritis flare up, 
eczema, goiter, and open skin lesions. Massage may be 
used on the areas of the body that are not affected by 
these conditions. 


In some cases, precautions should be taken before 
using massage for the following conditions: 
pregnancy, high fevers, osteoporosis, diabetes, recent 
postoperative cases in which pain and muscular splint- 
ing (1.e., tightening as a protective reaction) would be 
increased, apprehension, and mental conditions that 
may impair communication or perception. In such 
cases, massage may or may not be appropriate. The 
decision on whether to use massage must be based on 
whether it may cause harm. For example, if someone 
has osteoporosis, the concern is whether bones are 
strong enough to withstand the pressure applied. If one 
has a health condition and has any hesitation about 
whether massage therapy would be appropriate, a 
physician should be consulted. 
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Side effects 


Massage therapy does not have side effects. Some- 
times people are concerned that massage may leave 
them too relaxed or too mentally unfocused. To the con- 
trary, massage tends to leave people feeling more 
relaxed and alert. 


Research and general acceptance 


Before 1939, more than 600 research studies on 
massage appeared in the main journals of medicine in 
English. However, the pace of research was slowed by 
medicine’s disinterest in massage therapy. 


Massage therapy research picked up again in the 
1980s, as the growing popularity of massage paralleled 
the growing interest in complementary and alternative 
medicine. Well designed studies have documented the 
benefits of massage therapy for the treatment of acute and 
chronic pain, acute and chronic inflammation, chronic 
lymphedema, nausea, muscle spasm, various soft tissue 
dysfunctions, anxiety, depression, insomnia, and psycho- 
emotional stress, which may aggravate mental illness. 


Premature infants treated with daily massage thera- 
py gain more weight and have shorter hospital stays than 
infants who are not massaged. A study of 40 low-birth- 
weight babies found that the 20 massaged babies had a 
47% greater weight gain per day and stayed in the hospi- 
tal an average of six days less than 20 infants who did not 
receive massage, resulting in a cost savings of approxi- 
mately $3,000 per infant. Cocaine-exposed, preterm 
infants given massage three times daily for a 10-day peri- 
od showed significant improvement. Results indicated 
that massaged infants had fewer postnatal complications 
and exhibited fewer stress behaviors during the 10-day 
period, had a 28% greater daily weight gain, and demon- 
strated more mature motor behaviors. 


A study comparing 52 hospitalized depressed and 
adjustment disorder children and adolescents with a con- 
trol group that viewed relaxation videotapes, found mas- 
sage therapy subjects were less depressed and anxious, 
and had lower saliva cortisol levels (an indicator of less 
depression). 


Another study showed massage therapy produced 
relaxation in 18 elderly subjects, demonstrated in mea- 
sures such as decreased blood pressure and heart rate and 
increased skin temperature. 


A combination of massage techniques for 52 sub- 
jects with traumatically induced spinal pain led to signif- 
icant improvements in acute and chronic pain and 
increased muscle flexibility and tone. This study also 
found massage therapy to be extremely cost effective, 
with cost savings ranging from 15-50%. Massage has 
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also been shown to stimulate the body’s ability to natu- 
rally control pain by stimulating the brain to produce 
endorphins. Fibromyalgia is an example of a condition 
that may be favorably affected by this effect. 


A pilot study of five subjects with symptoms of ten- 
sion and anxiety found a significant response to massage 
therapy in one or more psycho-physiological parameters 
of heart rate, frontalis and forearm extensor electromyo- 
grams (EMGs) and skin resistance, which demonstrate 
relaxation of muscle tension and reduced anxiety. 


Lymph drainage massage has been shown to be 
more effective than mechanized methods or diuretic 
drugs to control lymphedema secondary to radical mas- 
tectomy, consequently using massage to control lym- 
phedema would significantly lower treatment costs. A 
study found that massage therapy can have a powerful 
effect upon psycho-emotional distress in persons suffer- 
ing from chronic inflammatory bowel disease. Massage 
therapy was effective in reducing the frequency of 
episodes of pain and disability in these patients. 


Massage may enhance the immune system. A study 
suggests an increase in cytotoxic capacity associated 
with massage. A study of chronic fatigue syndrome 
subjects found that a group receiving massage therapy 
had lower depression, emotional distress, and somatic 
symptom scores, more hours of sleep, and lower epi- 
nephrine and cortisol levels than a control group. 
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I Mastectomy 


Definition 


Mastectomy is the surgical removal of the breast for 
the treatment or prevention of breast cancer. 


Purpose 


Mastectomy is performed as a surgical treatment for 
breast cancer. The severity of a breast cancer is evaluated 
according to a complex system called staging. This takes 
into account the size of the tumor and whether it has 
spread to the lymph nodes, adjacent tissues, and/or distant 
parts of the body. A mastectomy is usually the recom- 
mended surgery for more advanced breast cancers. 
Women with earlier stage breast cancers, who might also 
have breast-conserving surgery (lumpectomy), may 
choose to have a mastectomy. In the United States, 
approximately 50,000 women a year undergo mastectomy. 


The size, location, and type of tumor are important 
considerations when choosing the best surgery to treat 
breast cancer. The size of the breast is also an important 
factor. A woman’s psychological concerns and lifestyle 
choices should also be considered when making a decision. 


There are many factors that make a mastectomy the 
treatment of choice for a patient. Large tumors are diffi- 
cult to remove with good cosmetic results. This is espe- 
cially true if the woman has small breasts. Sometimes 
multiple areas of cancer are found in one breast, making 
removal of the whole breast necessary. The surgeon is 
sometimes unable to remove the tumor with a sufficient 
amount, or margin, of normal tissue surrounding it. In 
this situation, the entire breast needs to be removed. 
Recurrence of breast cancer after a lumpectomy is anoth- 
er indication for mastectomy. 


Radiation therapy is almost always recommended 
following a lumpectomy. If a woman is unable to have 
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radiation, a mastectomy is the treatment of choice. Preg- 
nant women cannot have radiation therapy for fear of 
harming the fetus. A woman with certain collagen vascu- 
lar diseases, such as systemic lupus erythematosus or 
scleroderma, would experience unacceptable scarring 
and damage to her connective tissue from radiation expo- 
sure. Any woman who has had therapeutic radiation to 
the chest area for other reasons cannot tolerate additional 
exposure for breast cancer therapy. 


The need for radiation therapy after breast conserv- 
ing surgery may make mastectomy more appealing for 
nonmedical reasons. Some women fear radiation and 
choose the more extensive surgery so radiation treatment 
will not be required. The commitment of time, usually 
five days a week for six weeks, may not be acceptable for 
other women. This may be due to financial, personal, or 
job-related factors. In geographically isolated areas, a 
course of radiation therapy may require lengthy travel 
and perhaps unacceptable amounts of time away from 
family or other responsibilities. 


Some women choose mastectomy because they 
strongly fear recurrence of the breast cancer, and lumpec- 
tomy seems too risky. Keeping a breast that has contained 
cancer may feel uncomfortable for some patients. They 
prefer mastectomy, so the entire breast will be removed. 


The issue of prophylactic mastectomy, or removal of 
the breast to prevent future breast cancer, is controversial. 
Women with a strong family history of breast cancer 
and/or who test positive for a known cancer-causing gene 
may choose to have both breasts removed. Patients who 
have had certain types of breast cancers that are more like- 
ly to recur may elect to have the unaffected breast 
removed. Although there is some evidence that this proce- 
dure can decrease the chances of developing breast cancer, 
it is not a guarantee. It is not possible to be certain that all 
breast tissue has been removed. There have been cases 
where breast cancers have occurred after both breasts have 
been removed. However, a 1999 survey of over 500 
women found that 70% of women who chose prophylactic 
mastectomy were satisfied with the procedure. 


Precautions 


The decision to have mastectomy or lumpectomy 
should be carefully considered. It is important that the 
woman be fully informed of all the potential risks and ben- 
efits of each surgical treatment before making a choice. 


Description 


There are several types of mastectomies. The radical 
mastectomy, also called the Halsted mastectomy, is very 
rarely performed today. It was developed in the late 
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AAFF 


Partial 
mastectomy 
(quadrantectomy) 


Simple 
mastectomy 


lymph nodes removed 


Modified radical 
mastectomy with 


Radical mastectomy 
with chest 
muscle removed 


There are four types of mastectomies: partial mastectomy, or lumpectomy, in which the tumor and surrounding tissue is 
removed; simple mastectomy, where the entire breast and some axillary lymph nodes are removed; modified radical mastec- 
tomy, in which the entire breast and all axillary lymph nodes are removed; and the radical mastectomy, where the entire 
breast, axillary lymph nodes, and chest muscles are removed. (Illustration by Electronic Illustrators Group.) 


1800s, when it was thought that more extensive surgery 
was most likely to cure cancer. A radical mastectomy 
involves removal of the breast, all surrounding lymph 
nodes up to the collarbone, and the underlying chest 
muscle. Women were often left disfigured and disabled, 
with a large defect in the chest wall requiring skin graft- 
ing, and significantly decreased arm sensation and 
motion. Unfortunately, and inaccurately, it is still the 
operation many women picture when the word mastecto- 
my is mentioned. 


Surgery that removes breast tissue, nipple, an ellipse 
of skin, and some axillary or underarm lymph nodes, but 
leaves the chest muscle intact, is usually called a modi- 
fied radical mastectomy. This is the most common type 
of mastectomy performed today. The surgery leaves a 
woman with a more normal chest shape than the older 
radical mastectomy procedure, and a scar that is not visi- 
ble in most clothing. It also allows for immediate or 
delayed breast reconstruction. 


In a simple mastectomy, only the breast tissue, nip- 
ple, and a small piece of overlying skin is removed. If a 
few of the axillary lymph nodes closest to the breast are 
also taken out, the surgery may be called an extended 
simple mastectomy. 


There are other variations on the term mastectomy. A 
skin-sparing mastectomy uses special techniques that pre- 
serve the patient’s breast skin for use in reconstruction, 
although the nipple is still removed. Total mastectomy is a 
confusing expression, as it may be used to refer to a mod- 
ified radical mastectomy or a simple mastectomy. 
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Many women choose to have breast reconstruction 
performed in conjunction with the mastectomy. The 
reconstruction can be done using a woman’s own abdom- 
inal tissue, or using saline-filled artificial expanders, 
which leave the breast relatively flat but partially recon- 
structed. Additionally, there are psychological benefits to 
coming out of the surgery with the first step to a recon- 
structed breast. Immediate reconstruction will add time 
and cost to the mastectomy procedure, but the patient can 
avoid the physical impact of a later surgery. 


A mastectomy is typically performed in a hospital 
setting, but specialized outpatient facilities are some- 
times used. The surgery is done under general anesthesia. 
The type and location of the incision may vary according 
to plans for reconstruction or other factors, such as old 
scars. As much breast tissue as possible is removed. 
Approximately 10 to 20 axillary lymph nodes are usually 
removed. All tissue is sent to the pathology laboratory for 
analysis. If no immediate reconstruction is planned, sur- 
gical drains are left in place to prevent fluid accumula- 
tion. The skin is sutured and bandages are applied. 


The surgery may take from two to five hours. 
Patients usually stay at least one night in the hospital, 
although outpatient mastectomy is increasingly per- 
formed for about 10% of all patients. Insurance usually 
covers the cost of mastectomy. If immediate reconstruc- 
tion is performed, the length of stay, recovery period, 
insurance reimbursement, and fees will vary from mas- 
tectomy alone. In 1998, the Women’s Health and Can- 
cer Rights Act required insurance plans to cover the 
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Mastectomy 


cost of breast reconstruction in conjunction with a mas- 
tectomy procedure. 


Preparation 


Routine preoperative preparations, such as not eating 
or drinking the night before surgery, are typically ordered 
for a mastectomy. On rare occasions, the patient may also 
be asked to donate blood in case a blood transfusion is 
required during surgery. The patient should advise the 
surgeon of any medications she is taking. Information 
regarding expected outcomes and potential complications 
should also be a part of preparation for a mastectomy, as 
for any surgical procedure. It is especially important that 
women know about sensations they might experience 
after surgery, so they are not misinterpreted as a sign of 
poor wound healing or recurrent cancer. 


Aftercare 


In the past, women often stayed in the hospital at 
least several days. Now many patients go home the same 
day or within a day or two after their mastectomies. Vis- 
its from home care nurses can sometimes be arranged, 
but patients need to learn how to care for themselves 
before discharge from the hospital. Patients may need to 
learn to change bandages and/or care for the incision. 
The surgical drains must be attended to properly; this 
includes emptying the drain, measuring fluid output, 
moving clots through the drain, and identifying problems 
that need attention from the doctor or nurse. If the drain 
becomes blocked, fluid or blood may collect at the surgi- 
cal site. Left untreated, this accumulation may cause 
infection and/or delayed wound healing. 


After a mastectomy, activities such as driving may 
be restricted according to individual needs. Pain is usual- 
ly well controlled with prescribed medication. Severe 
pain may be a sign of complications, and should be 
reported to the physician. A return visit to the surgeon is 
usually scheduled 7 to 10 days after the procedure. 


Exercises to maintain shoulder and arm mobility 
may be prescribed as early as 24 hours after surgery. 
These are very important in restoring strength and pro- 
moting good circulation. However, intense exercise 
should be avoided for a time after surgery in order to pre- 
vent injury. The specific exercises suggested by the 
physician will change as healing progresses. Physical 
therapy is an integral part of care after a mastectomy, aid- 
ing in the overall recovery process. 


Emotional care is another important aspect of recov- 
ery from a mastectomy. A mastectomy patient may feel a 
range of emotions including depression, negative self- 
image, grief, fear and anxiety about possible recurrence 
of the cancer, anger, or guilt. Patients are advised to seek 
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counseling and/or support groups and to express their 
emotions to others, whether family, friends, or therapists. 
Assistance in dealing with the psychological effects of 
the breast cancer diagnosis, as well as the surgery, can be 
invaluable for women. 


Measures to prevent injury or infection to the affect- 
ed arm should be taken, especially if axillary lymph 
nodes were removed. There are a number of specific 
instructions, all directed toward avoiding pressure or 
constriction of the arm. Extra care must be exercised to 
avoid injury, to treat it properly if it occurs, and to seek 
medical attention promptly when appropriate. 


Additional treatment for breast cancer may be nec- 
essary after a mastectomy. Depending on the type of 
tumor, lymph node status, and other factors, chemother- 
apy, radiation therapy, and/or hormone therapy may be 
prescribed. 


Risks 


Risks that are common to any surgical procedure 
include bleeding, infection, anesthesia reaction, or unex- 
pected scarring. After mastectomy and axillary lymph 
node dissection, a number of complications are possible. 
A woman may experience decreased feeling in the back 
of her armpit or other sensations including numbness, 
tingling, or increased skin sensitivity. Some women 
report phantom breast symptoms, experiencing itching, 
aching, or other sensations in the breast that has been 
removed. There may be scarring around where the lymph 
nodes were removed, resulting in decreased arm mobility 
and requiring more intense physical therapy. 


Approximately 10% to 20% of patients develop lym- 
phedema after axillary lymph node removal. This 
swelling of the arm, caused by faulty lymph drainage, can 
range from mild to very severe. It can be treated with ele- 
vation, elastic bandages, and specialized physical therapy. 
Lymphedema is a chronic condition that requires continu- 
ing treatment. This complication can arise at any time, 
even years after surgery. A new technique called sentinel 
lymph node mapping and biopsy, which may eliminate 
the need for removing many lymph nodes, is being tested. 


Normal results 


A mastectomy is performed as the definitive surgical 
treatment for breast cancer. The goal of the procedure is 
that the breast cancer is completely removed and does 
not recur. 


Abnormal results 


An abnormal result of a mastectomy is the incom- 
plete removal of the breast cancer or a recurrence of the 
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Axillary—Located in or near the armpit. 


Llymphedema—Swelling caused by an accumula- 
tion of fluid from faulty lymph drainage. 


Mastectomy, modified radical— Total mastectomy 
with axillary lymph node dissection, but with 
preservation of the pectoral muscles. 


Mastectomy, radical—Removal of the breast, pec- 
toral muscles, axillary lymph nodes, and associat- 
ed skin and subcutaneous tissue. 


Mastectomy, simple—Removal of only the breast 
tissue, nipple and a small portion of the overlying 
skin 


cancer. Other abnormal results include long-lasting 
(chronic) pain or impairment that does not improve after 
several months of physical therapy. 


Resources 


BOOKS 

Berger, Karen J., and John Bostwick III. A Woman’s Decision: 
Breast Care, Treatment and Reconstruction. St. Louis, 
MO: Quality Medical Publishing, 1998. 

Robinson, Rebecca Y., and Jeanne A. Petrek. A Step-by-Step 
Guide to Dealing With Your Breast Cancer. New York: 
Carol Publishing Group, 1994. 

Zuckweiler, Rebecca. Living in the Postmastectomy Body: 
Learning to Live in and Love Your Body Again. Point 
Roberts, WA: Hartley and Marks, 1998. 


PERIODICALS 

Frost, Marlene, et al. “Long-term Satisfaction and Psychologi- 
cal and Social Function Following Bilateral Prophylactic 
Mastectomy.” Journal of the American Medical Associa- 
tion (20 July 2000): 319-24. 

Lynden, Patricia. “Your Breasts or Your Life.” American 
Health for Women (16 June 1997): 29-31. 


ORGANIZATIONS 

American Cancer Society. 1599 Clifton Rd., NE, Atlanta, GA 
30329-4251. (800) 227-2345. <http://www.cancer.org>. 

National Lymphedema Network. 2211 Post St., Suite 404, San 
Francisco, CA 94115-3427. (800) 541-3259 or (415) 921- 
1306. <http://www.wenet.net/~lymphnet/>. 

Y-ME National Organization for Breast Cancer Information 
and Support. 18220 Harwood Ave., Homewood, IL 60430. 
24-hour hotlines: (800) 221-2141 or (708) 799-8228. 


OTHER 
ibreast.org 15 Apr. 2001. <http://www.breastcancer.org> (12 
June 2001). 
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Living Beyond Breast Cancer 15 Apr. 2001. <http://www.lbbc. 
org> (12 June 2001). 


Ellen S. Weber 


[ Mastitis 


Definition 


Mastitis is an infection of the breast. It usually only 
occurs in women who are breastfeeding their babies. 


Description 


Breastfeeding is the act of allowing a baby to suckle 
at the breast, in order to drink the mother’s milk. In the 
process, unaccustomed to the vigorous pull and tug of 
the infant’s suck, the nipples may become sore, cracked, 
or slightly abraded. This creates a tiny opening in the 
breast, through which bacteria can enter. The presence of 
milk, with high sugar content, gives the bacteria an 
excellent source of nutrition. Under these conditions, 
the bacteria are able to multiply, until they are plentiful 
enough to cause an infection within the breast. 


Mastitis usually begins more than two to four weeks 
after delivery of the baby. It is a relatively uncommon 
complication of breastfeeding mothers, occurring in only 
approximately 2% of women. 


Causes and symptoms 


The most common bacteria causing mastitis is called 
Staphylococcus aureus. In 25-30% of people, this bacte- 
ria is present on the skin lining normal, uninfected nos- 
trils. It is probably this bacteria, clinging to the baby’s 
nostrils, that is available to create infection when an 
opportunity (crack in the nipple) presents itself. 


Usually, only one breast is involved. An area of the 
affected breast becomes swollen, red, hard, and painful. 
Other symptoms of mastitis include fever, chills, and 
increased heart rate. 


Diagnosis 


Diagnosis involves obtaining a sample of breast milk 
from the infected breast. The milk is cultured, allowing 
colonies of bacteria to grow. The causative bacteria can 
then be specially prepared for identification under a 
microscope. At the same time, tests can be performed to 
determine what type of antibiotic would be most effec- 
tive against that particular bacteria. 
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Mastocytosis 
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Mastitis is usually caused by a bacterial infection through a 
nipple damaged during breastfeeding. (Photograph by Dr. P. 
Marazzi, Photo Researchers, Inc. Reproduced by permission.) 


Treatment 


The antibiotics dicloxacillin and erythromycin are 
both used to treat mastitis. Breastfeeding should be con- 
tinued, because the rate of abscess formation (an abscess 
is a persistent pocket of pus) in the infected breast goes 
up steeply among women who stop breastfeeding during 
a bout with mastitis. Most practitioners allow women to 
take acetaminophen while nursing, to relieve both fever 
and pain. As always, breastfeeding women need to make 
sure that any medication they take is also safe for the 
baby, since almost all drugs they take appear in the 
breastmilk. Warm compresses applied to the affected 
breast can be soothing. 


Prognosis 


Prognosis for uncomplicated mastitis is excellent. 
About 10% of women with mastitis will end up with an 
abscess within the affected breast. An abscess is a collec- 
tion of pus within the breast. This complication will 
require a surgical procedure to drain the pus. 


Prevention 


The most important aspect of prevention involves 
good handwashing to try to prevent the infant from acquir- 
ing the Staphylococcus aureus bacteria in the first place. 


Resources 


BOOKS 

Current Obstetric & Gynecologic Diagnosis & Treatment. Ed. 
Alan H. DeCherney. Norwalk, CT: Appleton & Lange, 
1994. 

Williams Obstetrics. Ed. F. Gary Cunningham, et al. Stamford: 
Appleton & Lange, 1997. 
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ORGANIZATIONS 

LaLeche League International. 1400 N. Meacham Rd., 
Schaumburg, IL 60173-4048. (800) 525-3243. <http:// 
www.lalecheleague.org>. 


Rosalyn Carson-DeWitt, MD 


i Mastocytosis 


Definition 


Mastocytosis is a disease characterized by the pres- 
ence of too many mast cells in various organs and tissues. 


Description 


The body has a variety of free-roaming cell popula- 
tions that function as immunogenic agents. Most 
immunogenic cells fall into the category of white blood 
cells, but some remain in tissues and are not found in the 
blood. Mast cells are such a group. 


Mast cells are found primarily in the skin and diges- 
tive system, including the liver and spleen, and produce 
histamine, a chemical most famous for its ability to cause 
itching. Histamine also causes acid indigestion, diar- 
rhea, flushing, heart pounding, headaches, and can even 
cause the blood pressure to drop suddenly. 


Mastocytosis comes in three forms. Most cases pro- 
duce symptoms but do not shorten life expectancy. The 
three forms are: 


* mastocytoma, a benign skin tumor 


e urticaria pigmentosa, small collections of mast cells in the 
skin that manifest as salmon or brown-colored patches 


e systemic mastocytosis, the collection of mast cells in 
the skin, lymph nodes, liver, spleen, gastrointestinal 
tract, and bones 


Causes and symptoms 


The cause of mastocytosis is unknown. People with 
systemic mastocytosis have bone and joint pain. Peptic 
ulcers are frequent because of the increased stomach acid 
stimulated by histamine. Many patients with systemic mas- 
tocytosis also develop urticaria pigmentosa. These skin 
lesions itch when stroked and may become fluid-filled. 


Diagnosis 


A biopsy of the skin patches aids diagnosis. An ele- 
vated level of histamine in the urine or blood is also 
indicative of mastocytosis. 
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Non-steroidal anti-inflammatory drugs (NSAIDs) — 
Aspirin, ibuprofen, naproxen, and many others. 


Peptic ulcer—Ulcers in the stomach and upper 
duodenum (first portion of the small intestine) 
caused by stomach acid and a bacterium called 
Helicobacter pylori. 


Treatment 


Mastocytoma usually occurs in childhood and clears 
up on its own. Urticaria pigmentosa (present alone with- 
out systemic disease) also dramatically clears or 
improves as adolescence approaches. 


Several medications are helpful in relieving symptoms 
of systemic mastocytosis. Antihistamines and drugs that 
reduce stomach acid are frequently needed. Headaches 
respond to migraine treatment. A medicine called cro- 
molyn helps with the bowel symptoms. Several other stan- 
dard and experimental medications have been used. 


Prognosis 


Mastocytoma and urticaria pigmentosa rarely if ever, 
develop into systemic mastocytosis, and both sponta- 
neously improve over time. Systemic mastocytosis is only 
symptomatically treated. There is no known treatment 
that decreases the number of mast cells within tissue. 


Resources 


BOOKS 

Austen, K. Frank. “Diseases of Immediate Type Hypersensitiv- 
ity.” In Harrison’s Principles of Internal Medicine, ed. 
Anthony S. Fauci, et al. New York: McGraw-Hill, 1997. 

Metcalfe, Dean D. “Mastocytosis.” In Cecil Textbook of Medi- 
cine, ed. J. Claude Bennett and Fred Plum. Philadelphia: 
W. B. Saunders Co., 1996. 


J. Ricker Polsdorfer, MD 


Mastoid tympanoplasty see Mastoidectomy 


I Mastoidectomy 


Definition 


Mastoidectomy is a surgical procedure to remove an 
infected portion of the bone behind the ear when medical 
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treatment is not effective. This surgery is rarely needed 
today because of the widespread use of antibiotics. 


Purpose 


Mastoidectomy is performed to remove infected air 
cells within the mastoid bone caused by mastoiditis, ear 
infection, or an inflammatory disease of the middle ear 
(cholesteatoma). The cells are open spaces containing air 
that are located throughout the mastoid bone. They are 
connected to a cavity in the upper part of the bone, which 
is in turn connected to the middle ear. As a result, infec- 
tions in the middle ear can sometimes spread through the 
mastoid bone. When antibiotics can’t clear this infection, 
it may be necessary to remove the infected air cells by 
surgery. Mastoidectomies are also performed sometimes 
to repair paralyzed facial nerves. 


Description 


Mastoidectomy is performed less often today 
because of the widespread use of antibiotics to treat ear 
infections. 


There are several different types of mastoidectomy: 


e Simple (or closed). The operation is performed through 
the ear or through a cut (incision) behind the ear. The 
surgeon opens the mastoid bone and removes the infect- 
ed air cells. The eardrum is cut (incised) to drain the 
middle ear. Topical antibiotics are then placed in the ear. 


e Radical mastoidectomy. The eardrum and most middle 
ear structures are removed, but the innermost small 
bone (the stapes) is left behind so that a hearing aid can 
be used later to offset the hearing loss. 


e Modified radical mastoidectomy. The eardrum and the 
middle ear structures are saved, which allows for better 
hearing than is possible after a radical operation. 


The wound is then stitched up around a drainage 
tube, which is removed a day or two later. The procedure 
usually takes between two and three hours. 


Preparation 


The doctor will give the patient a thorough ear, nose, 
and throat examination as well as a detailed hearing test 
before surgery. Patients are given an injection before 
surgery to make them drowsy. 


Aftercare 


Painkillers are usually needed for the first day or two 
after the operation. The patient should drink fluids freely. 
After the stitches are removed, the bulky mastoid dressing 
can be replaced with a smaller dressing if the ear is still 
draining. The patient is given antibiotics for several days. 
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Cholesteatoma—A rare but chronic inflammatory 
disease in which skin cells and debris collect in the 
middle ear, usually as a result of an ear infection. 


Mastoid bone—The prominent bone behind the ear 
that projects from the temporal bone of the skull. 


Mastoiditis—An inflammation of the bone behind 
the ear (the mastoid bone) caused by an infection 
spreading from the middle ear to the cavity in the 
mastoid bone. 


The patient should tell the doctor if any of the fol- 
lowing symptoms occur: 


e bright red blood on the dressing 

e stiff neck or disorientation. These may be signs of 
meningitis 

e facial paralysis, drooping mouth, or problems swal- 
lowing 


Risks 


Complications don’t often occur, but they may 
include: 
* persistent ear drainage 
e infections, including meningitis or brain abscesses 
e hearing loss 
e facial nerve injury, this is a rare complication 
* temporary dizziness 


* temporary loss of taste on the side of the tongue 


Resources 


BOOKS 
Turkington, Carol A. The Hearing Loss Sourcebook. New 
York: Plume/Signet, 1997. 


ORGANIZATIONS 

American Academy of Otolaryngology-Head and Neck 
Surgery, Inc. One Prince St., Alexandria VA 22314-3357. 
(703) 836-4444. <http://www.entnet.org>. 

American Hearing Research Foundation. 55 E. Washington St., 
Suite 2022, Chicago, IL 60602. (312) 726-9670. <http:// 
www.american-hearing.org/>. 

Better Hearing Institute. 515 King Street, Suite 420, Alexan- 
dria, VA 22314. (703) 684-3391. 


Carol A. Turkington 
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| Mastoiditis 


Definition 


Mastoiditis is an infection of the spaces within the 
mastoid bone. It is almost always associated with otitis 
media, an infection of the middle ear. In the most serious 
cases, the bone itself becomes infected. 


Description 


The mastoid is a part of the side (temporal bone) of 
the skull. It can be felt as a bony bump just behind and 
slightly above the level of the earlobe. The mastoid has 
been described as resembling a “honeycomb” of tiny par- 
titioned-off airspaces. The mastoid is connected with the 
middle ear, so that when there is a collection of fluid in 
the middle ear, there is usually also a slight collection of 
fluid within the airspaces of the mastoid. 


Mastoiditis can range from a simple case of some 
fluid escaping into the mastoid air cells during a middle 
ear infection, to a more complex infection which pene- 
trates through to the lining of the mastoid bone, to a very 
severe and destructive infection of the mastoid bone itself. 


Causes and symptoms 


Mastoiditis is caused by the same types of bacteria 
which cause middle ear infections (Streptococcus pneu- 
moniae and Haemophilus influenzae), as well as by a 
variety of other bacteria (Staphylococcus aureus, 
Pseuodomonas aeruginosa, Klebsiella, Escherichia coli, 
Proteus, Prevotella, Fusobacterium, Porphyromonas, and 
Bacteroides). Mastoiditis may occur due to the progres- 
sion of an untreated, or undertreated, middle ear infection. 


Symptoms of mastoiditis may at first be the same as 
symptoms of an early middle ear infection. With progres- 
sion, however, the swollen mastoid may push the outer 
ear slightly forward and away from the head. The area 
behind the ear will appear red and swollen, and will be 
very sore. There may be drainage of pus from the infected 
ear. In some cases, the skin over the mastoid may develop 
an opening through which pus drains. Fever is common. 


Diagnosis 


Mastoiditis is usually suspected when a severe mid- 
dle ear infection is accompanied by redness, swelling, and 
pain in the mastoid area. A computed tomography scan 
(CT scan) will show inflammation and fluid within the 
airspaces of the mastoid, as well as the erosion of the little 
walls of bone that should separate the air spaces. If there 
is any fluid draining from the ear or mastoid, this can be 
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Abscess—A pocket of infection, usually including 
a collection of pus. 


Meningitis—Inflammation and infection of the tis- 
sues covering the brain and spinal cord (the 
meninges). 


Otitis or oteitis—An infection of the middle ear; 
marked by an enlargement of bone, tenderness 
and dull aching pain. 


collected and processed in a laboratory to allow identifi- 
cation of the causative organism. If there is no fluid avail- 
able, a tiny needle can be used to obtain a sample of the 
fluid which has accumulated behind the eardrum. 


Treatment 


Identification of the causative organism guides the 
practitioner’s choice of antibiotic. Depending on the 
severity of the infection, the antibiotic can be given ini- 
tially through a needle in the vein (intravenously or IV), 
and then (as the patient improves) by mouth. 


In the case of a very severe infection of the mastoid 
bone itself, with a collection of pus (abscess), an opera- 
tion to remove the mastoid part of the temporal bone is 
often necessary (mastoidectomy). 


Prognosis 


With early identification of mastoiditis, the progno- 
sis is very good. When symptoms are not caught early 
enough, however, a number of complications can occur. 
These include an infection of the tissues covering the 
brain and spinal cord (meningitis), a pocket of infection 
within the brain (abscess), or an abscess within the mus- 
cles of the neck. All of these complications have poten- 
tially more serious prognoses. 


Prevention 


Prevention of mastoiditis involves careful and com- 
plete treatment of any middle ear infections. 


Resources 


BOOKS 

Duran, Marlene, et al. “Infections of the Upper Respiratory 
Tract.” In Harrison’s Principles of Internal Medicine, ed. 
Anthony S. Fauci, et al. New York: McGraw-Hill, 1997. 
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“Otitis Media and its Complications.” In Nelson Textbook of 
Pediatrics, ed. Richard E. Behrman. Philadelphia: W. B. 
Saunders Co., 1996. 

Ray, C. George. “Eye, Ear, and Sinus Infections.” In Sherris 
Medical Microbiology: An Introduction to Infectious Dis- 
eases. 3rd ed. Ed. Kenneth J. Ryan. Norwalk, CT: Apple- 
ton & Lange, 1994. 


ORGANIZATIONS 

American Academy of Otolaryngology-Head and Neck 
Surgery, Inc. One Prince St., Alexandria VA 22314-3357. 
(703) 836-4444. <http://www.entnet.org>. 


Rosalyn Carson-DeWitt, MD 


Maternal serum alpha-fetoprotein test see 
Alpha-fetoprotein test 


Mathematics disorder see Learning 
disorders 


| Maxillofacial trauma 


Definition 


Maxillofacial trauma refers to any injury to the face 
or jaw caused by physical force, foreign objects, or 
burns. 


Description 


Maxillofacial trauma includes injuries to any of the 
bony or fleshy structures of the face. 


Any part of the face may be affected. Teeth may be 
knocked out or loosened. The eyes and their muscles, 
nerves, and blood vessels may be injured as well as the 
eye socket (orbit), which can be fractured by a forceful 
blow. The lower jaw (mandible) may be dislocated by 
force. Although anchored by strong muscles for chewing, 
the jaw is unstable in comparison with other bones and is 
easily dislocated from the temporomandibular joints that 
attach it to the skull. A fractured nose or jaw may affect 
the ability to breathe or eat. Any maxillofacial trauma 
may also prevent the passage of air or be severe enough 
to cause a concussion or more serious brain injury. 


Athletes are particularly at risk of maxillofacial 
injuries. Boxers suffer repeated blows to the face and 
occasional knockouts (traumatic brain injury). Football, 
basketball, hockey, and soccer players, and many other 
athletes are at risk for milder forms of brain injury called 
concussions. There are an estimated 300,000 cases every 
year. Overall, there are one million new traumatic brain 
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Maxillofacial trauma 


Face of an elderly woman suffering from maxillofacial trau- 
ma. (Photo Researchers. Reproduced by permission.) 


injuries every year, causing 50,000 deaths. Of the rest, 
7-9% are left with long-term disability. 


Burns to the face are also categorized as maxillofa- 
cial trauma. 


Causes and symptoms 


There are no reliable statistics on the incidence of 
maxillofacial trauma because there are so many types 
and many are not reported. Automobile accidents are a 
major cause, as well as participation in sports, fights, and 
other violent acts, and being hit by an object accidentally, 
for instance being hit by a baseball while watching a 
game. People most at risk are athletes, anyone who dri- 
ves a vehicle or rides in one, and those who do dangerous 
work or engage in aggressive types of behavior. 


One study reported in August 2000 that 42% of all 
facial fractures resulted from sports activity. 


The major symptoms of most facial injuries are 
pain, swelling, bleeding, and bruising, although a frac- 
tured jaw also prevents the person from working his jaw 
properly, and symptoms of a fractured nose also include 
black eyes and possible blockage of the airway due to 
swelling and bleeding. 


Symptoms of eye injury or orbital fracture can 
include blurred or double vision, decreased mobility of the 
eye, and numbness in the area of the eye. In severe injuries 
there can be temporary or permanent loss of vision. 


Burn symptoms are pain, redness, and possibly blis- 
ters, fever, and headache. Extensive burns can cause the 
victim to go into shock. In that situation, he will have 
low blood pressure and a rapid pulse. 


Symptoms of traumatic brain injury include prob- 
lems with thinking, memory, and judgement as well as 
mood swings, and difficulty with coordination and bal- 
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ance. These symptoms linger for weeks or months, and 
in severe cases can be permanent. Double vision for 
months after the injury is not uncommon. 


Diagnosis 


Trauma is usually diagnosed in an emergency room or 
physician’s office by physical examination and/or x ray. 
Some injuries require diagnosis by a specialist. A detailed 
report of how the injury occurred is also taken. In some 
cases, diagnosis cannot be made until swelling subsides. 


Treatment 


Treatment varies, depending on the type and extent 
of the injury. 


Dislocation of the jaw can be treated by a primary 
care physician by exerting pressure in the proper manner. 
If muscle spasm prevents the jaw from moving back into 
alignment, a sedative is administered intravenously (IV) to 
relax the muscles. Afterward, the patient must avoid open- 
ing the jaw wide as he will be prone to repeat dislocations. 


A jaw fracture may be minor enough to heal with 
simple limitation of movement and time. More serious 
fractures require complicated, multi-step treatment. The 
jaw must be surgically immobilized by a qualified oral or 
maxillofacial surgeon or an otolaryngologist. The jaw is 
properly aligned and secured with metal pins and wires. 
Proper alignment is necessary to ensure that the bite is 
correct. If the bite is off, the patient may develop a painful 
disorder called temporomandibular joint syndrome. 


During the weeks of healing the patient is limited to 
a liquid diet sipped through a straw and must be careful 
not to choke or vomit since he cannot open his mouth to 
expel the vomitus. The surgeon will prescribe pain 
relievers and perhaps muscle relaxants. Healing time 
varies according to the patient’s overall health, but will 
take at least several weeks. 


Another common maxillofacial fracture is a broken 
nose. The bones that form the bridge of the nose may be 
fractured, but cartilage may also be damaged, particular- 
ly the nasal septum which divides the nose. If hit from 
the side, the bones and cartilage are displaced to the side, 
but if hit from the front, they are splayed out. Severe 
swelling can inhibit diagnosis and treatment. Mild trau- 
ma to the nose can sometimes heal without the person 
being aware of the fracture unless there is obvious defor- 
mity. The nose will be tender for at least three weeks. 


Either before the swelling begins or after it subsides, 
some 10 days after the injury, the doctor can assess the 
extent of the damage. Physical examination of the inside 
using a speculum and the outside, in addition to a 
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detailed history of how the injury occurred will deter- 
mine appropriate treatment. The doctor should be 
informed of any previous nasal fractures, nasal surgery, 
or chronic disease such as osteoporosis. Sometimes an x 
ray is useful, but it is not always required. 


A primary care physician may treat a nasal fracture 
himself, but if there is extensive damage or the air pas- 
sage is blocked, he will refer the patient to an otolaryn- 
gologist or a plastic surgeon for treatment. Initially the 
nose may be packed to control bleeding and hold the 
shape. It is reset under anesthesia. A protective shield or 
bandage may be placed over it while the fracture heals. 


In the case of orbital fractures, there is great danger 
of permanent damage to vision. Double vision and 
decreased mobility of the eye are common complications. 
Surgical reconstruction may be required if the fracture 
changes the position of the eye or there is other facial 
deformity. Treatment requires a maxillofacial surgeon. 


When the eyes have been exposed to chemicals, they 
must be washed out for 15 minutes with clear water. 
Contact lenses may be removed only after rinsing the 
eyes. The eyes should then be kept covered until the per- 
son can be evaluated by a primary care physician or oph- 
thalmologist. 


When a foreign object is lodged in the eye, the per- 
son should not rub the eye or put pressure on it which 
would further injure the eyeball. The eye should be cov- 
ered to protect it until medical attention can be obtained. 


Several kinds of traumatic injuries can occur to the 
mouth. A person can suffer a laceration (cut) to the lips or 
tongue, or loosening of teeth, or have teeth knocked out. 
Such injuries often accompany a jaw fracture or other 
facial injury. Wounds to the soft tissues of the mouth 
bleed freely, but the plentiful blood supply that leads to 
this heavy bleeding also helps healing. It is important to 
clean the wound thoroughly with salt water or hydrogen 
peroxide rinse to prevent infection. Large cuts may 
require sutures, and should be done by a maxillofacial 
surgeon for a good cosmetic result, particularly when the 
laceration is on the edge of the lip line (vermilion). The 
doctor will prescribe an antibiotic because there is nor- 
mally a large amount of bacteria present in the mouth. 


Any injury to the teeth should be evaluated by a den- 
tist for treatment and prevention of infection. Implanta- 
tion of a tooth is sometimes possible if it has been han- 
dled carefully and protected. The tooth should be held by 
the crown, not the root, and kept in milk, saline, or con- 
tact lens fluid. The patient’s dentist can refer him to a 
specialist in this field. 


For first degree burns, put a cold-water compress on 
the area or run cold water on it. Put a clean bandage on it 
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for protection. Second and third degree burn victims 
must be taken to the hospital for treatment. 


Fluids are replaced there through an IV. This is vital 
since a patient in shock will die unless those lost fluids 
are replaced quickly. Antibiotics are given to combat 
infection since the burns make the body vulnerable to 
infection. 


Treatment for a head injury requires examination by 
a primary care physician unless symptoms point to a more 
serious injury. In that case, the victim must seek emer- 
gency care. A concussion is treated with rest and avoid- 
ance of contact sports. Very often athletes who have suf- 
fered a concussion are allowed to play again too soon, per- 
haps in the mistaken impression that the injury isn’t so bad 
if the player didn’t lose consciousness. Anyone who has 
had one concussion is at increased risk of another one. 


Danger signs that the injury is more serious include 
worsening headaches, vomiting, weakness, numbness, 
unsteadiness, change in the appearance of the eyes, 
seizures, slurred speech, confusion, agitation, or the vic- 
tim won’t wake up. These signs require immediate trans- 
port to the hospital. A neurologist will evaluate the situa- 
tion, usually with a CT scan. A stay in a rehabilitation 
facility may become necessary. 


Alternative treatments 


Fractures, burns, and deep lacerations require treat- 
ment by a doctor but alternative treatments can help the 
body withstand injury and assist the healing process. Cal- 
cium, minerals, vitamins, all part of a balanced and 
nutrient-rich diet, as well as regular exercise, build strong 
bones that can withstand force well. After an injury, cran- 
iosacral therapy may help healing and ease the 
headaches that follow a concussion or other head trauma. 
A physical therapist can offer ultrasound that raises tem- 
perature to ease pain, or biofeedback in which the patient 
learns how to tense and relax muscles to relieve pain. 
Hydrotherapy may ease the stress of recovering from 
trauma. Chinese medicine seeks to reconnect the chi 
along the body’s meridians and thus aid healing. Homeo- 
pathic physicians may prescribe natural medicines such 
as Arnica or Symphytum to enhance healing. 


Prognosis 


When appropriate treatment is obtained quickly 
after an injury, the prognosis can be excellent. However, 
if the victim of trauma has osteoporosis or a debilitating 
chronic disease, healing is more problematic. Healing 
also depends upon the extent of the injury. An automo- 
bile accident or a gunshot wound, for example, can cause 
severe facial trauma that may require multiple surgical 
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Measles 


KEY TERMS 


Corneal abrasion—A scratch on the surface of the 
eyeball. 


Mandible—The lower jaw, a U-shaped bone 
attached to the skull at the temporomandibular 
joints. 

Maxilla—The bone of the upper jaw which serves 
as a foundation of the face and supports the orbits. 


Orbit—The eye socket which contains the eyeball, 
muscles, nerves, and blood vessels that serve the 
eye. 

Otolaryngologist—Ear, nose and throat specialist. 


Shock—A reduction of blood flow in the body 
caused by loss of blood and/or fluids. Can be fatal 
if not treated quickly. 


Temporomandibular joint—The mandible attach- 
es to the temporal bone of the skull and works like 
a hinge. 

Temporomandibular joint syndrome—TM)J Syn- 
drome refers to an incorrect alignment of the 
lower jaw to the skull which causes the bite to be 
off line. It causes chronic headaches, nausea, and 
other symtoms. 

Nasal septum—The cartilage which divides the 
nose in half. 

Vermilion border—tThe line between the lip and 
the skin. 


procedures and a considerable amount of time to heal. 
Burns and lacerations cause scarring that might be 
improved by plastic surgery. 


Prevention 


Safety equipment is vital to preventing maxillofacial 
trauma from automobile accidents and sports. Here is a 
partial list of equipment people should always use: 


e seatbelts 
e automobile air bags 
e approved child safety seats 


e helmets for riding motorcycles or bicycles, skateboard- 
ing, snowboarding, and other sports 


e safety glasses for the job, yard work, sports 


e other approved safety equipment for sports such as 
mouthguards, masks, and goggles 
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Barbara J. Mitchell 


MCS syndrome see Multiple chemical 
sensitivity 
MD see Muscular dystrophy 


f Measles 


Definition 


Measles is an infection, caused by a virus, which 
causes an illness displaying a characteristic skin rash. 
Measles is also sometimes called rubeola, 5-day measles, 
or hard measles. 


Description 


Measles infections appear all over the world. Prior 
to the current effective immunization program, large- 
scale measles outbreaks occurred on a two to three-year 
cycle, usually in the winter and spring. Smaller outbreaks 
occurred during the off-years. Babies up to about eight 
months of age are usually protected from contracting 
measles, due to immune cells they receive from their 
mothers in the uterus. Once someone has had measles 
infection, he or she can never get it again. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Causes and symptoms 


Measles is caused by a type of virus called a 
paramyxovirus. It is an extremely contagious infection, 
spread through the tiny droplets that may spray into the 
air when an individual carrying the virus sneezes or 
coughs. About 85% of those people exposed to the virus 
will become infected with it. About 95% of those people 
infected with the virus will develop the illness called 
measles. Once someone is infected with the virus, it 
takes about 7-18 days before he or she actually becomes 
ill. The most contagious time period is the three to five 
days before symptoms begin through about four days 
after the characteristic measles rash has begun to appear. 


The first signs of measles infection are fever, 
extremely runny nose, red, runny eyes, and a cough. A 
few days later, a rash appears in the mouth, particularly 
on the mucous membrane which lines the cheeks. This 
rash consists of tiny white dots (like grains of salt or 
sand) on a reddish bump. These are called Koplik’s spots, 
and are unique to measles infection. The throat becomes 
red, swollen, and sore. 


A couple of days after the appearance of the Kop- 
lik’s spots, the measles rash begins. It appears in a char- 
acteristic progression, from the head, face, and neck, to 
the trunk, then abdomen, and next out along the arms and 
legs. The rash starts out as flat, red patches, but eventual- 
ly develops some bumps. The rash may be somewhat 
itchy. When the rash begins to appear, the fever usually 
climbs higher, sometimes reaching as high as 105°F 
(40.5°C). There may be nausea, vomiting, diarrhea, and 
multiple swollen lymph nodes. The cough is usually 
more problematic at this point, and the patient feels 
awful. The rash usually lasts about five days. As it fades, 
it turns a brownish color, and eventually the affected skin 
becomes dry and flaky. 


Many patients (about 5-15%) develop other compli- 
cations. Bacterial infections, such as ear infections, sinus 
infections, and pneumonia are common, especially in 
children. Other viral infections may also strike the 
patient, including croup, bronchitis, laryngitis, or viral 
pneumonia. Inflammation of the liver, appendix, intes- 
tine, or lymph nodes within the abdomen may cause 
other complications. Rarely, inflammations of the heart 
or kidneys, a drop in platelet count (causing episodes of 
difficult-to-control bleeding), or reactivation of an old 
tuberculosis infection can occur. 


An extremely serious complication of measles infec- 
tion is swelling of the brain. Called encephalitis, this can 
occur up to several weeks after the basic measles symp- 
toms have resolved. About one out of every 1,000 
patients develops this complication, and about 10-15% of 
these patients die. Symptoms include fever, headache, 
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Measles on child’s face. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


sleepiness, seizures, and coma. Long-term problems fol- 
lowing recovery from measles encephalitis may include 
seizures and mental retardation. 


A very rare complication of measles can occur up to 
10 years following the initial infection. Called subacute 
sclerosing panencephalitis, this is a slowly progressing, 
smoldering swelling and destruction of the entire brain. It 
is most common among people who had measles infec- 
tion prior to the age of two years. Symptoms include 
changes in personality, decreased intelligence with 
accompanying school problems, decreased coordination, 
involuntary jerks and movements of the body. The disease 
progresses so that the individual becomes increasingly 
dependent, ultimately becoming bedridden and unaware 
of his or her surroundings. Blindness may develop, and 
the temperature may spike (rise rapidly) and fall unpre- 
dictably as the brain structures responsible for tempera- 
ture regulation are affected. Death is inevitable. 


Diagnosis 

Measles infection is almost always diagnosed based 
on its characteristic symptoms, including Koplik’s spots, 
and a rash which spreads from central body structures out 
towards the arms and legs. If there is any doubt as to the 
diagnosis, then a specimen of body fluids (mucus, urine) 
can be collected and combined with fluorescent-tagged 
measles virus antibodies. Antibodies are produced by the 
body’s immune cells that can recognize and bind to mark- 
ers (antigens) on the outside of specific organisms, in this 
case the measles virus. Once the fluorescent antibodies 
have attached themselves to the measles antigens in the 
specimen, the specimen can be viewed under a special 
microscope to verify the presence of measles virus. 


Treatment 


There are no treatments available to stop measles 
infection. Treatment is primarily aimed at helping the 
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Measles 


A transmission electron microscopy (TEM) image of a sin- 
gle measles virion. (Custom Medical Stock Photo. Reproduced 
by permission.) 


patient to be as comfortable as possible, and watching 
carefully so that antibiotics can be started promptly if a 
bacterial infection develops. Fever and discomfort can be 
treated with acetaminophen. Children with measles 
should never be given aspirin, as this has caused the fatal 
disease Reye’s syndrome in the past. A cool-mist vapor- 
izer may help decrease the cough. Patients should be 
given a lot of liquids to drink, in order to avoid dehydra- 
tion from the fever. 


Some studies have shown that children with measles 
encephalitis benefit from relatively large doses of vita- 
min A. 


Alternative treatment 


Botanical immune enhancement (with echinacea, 
for example) can assist the body in working through this 
viral infection. Homeopathic support also can be effec- 
tive throughout the course of the illness. Some specific 
alternative treatments to soothe patients with measles 
include the Chinese herbs bupleurum (Bupleurum chi- 
nense) and peppermint (Mentha piperita), as well as a 
preparation made from empty cicada (Cryptotympana 
atrata) shells. The itchiness of the rash can be relieved 
with witch hazel (Hamamelis virginiana ), chickweed 
(Stellaria media), or oatmeal baths. The eyes can be 
soothed with an eyewash made from the herb eyebright 
(Euphrasia officinalis). Practitioners of ayurvedic medi- 
cine recommend ginger or clove tea. 


Prognosis 


The prognosis for an otherwise healthy, well-nour- 
ished child who contracts measles is usually quite good. 
In developing countries, however, death rates may reach 
15-25%. Adolescents and adults usually have a more dif- 
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KEY TERMS 


Antibodies—Cells made by the immune system 
which have the ability to recognize foreign 
invaders (bacteria, viruses), and thus stimulate the 
immune system to kill them. 


Antigens—Markers on the outside of such organ- 
isms as bacteria and viruses, which allow antibod- 
ies to recognize foreign invaders. 


Encephalitis—Swelling, inflammation of the brain. 
Koplik’s spots—Tiny spots occurring inside the 
mouth, especially on the inside of the cheek. 
These spots consist of minuscule white dots (like 


grains of salt or sand) set onto a reddened bump. 
Unique to measles. 


ficult course. Women who contract the disease while 
pregnant may give birth to a baby with hearing impair- 
ment. Although only 1 in 1,000 patients with measles 
will develop encephalitis, 10-15% of those who do will 
die, and about another 25% will be left with permanent 
brain damage. 


Prevention 


Measles is a highly preventable infection. A very 
effective vaccine exists, made of live measles viruses 
which have been treated so that they cannot cause actual 
infection. The important markers on the viruses are intact, 
however, which causes an individual’s immune system to 
react. Immune cells called antibodies are produced, which 
in the event of a future infection with measles virus will 
quickly recognize the organism, and kill it off. Measles 
vaccines are usually given at about 15 months of age; 
because prior to that age, the baby’s immune system is 
not mature enough to initiate a reaction strong enough to 
insure long-term protection from the virus. A repeat injec- 
tion should be given at about 10 or 11 years of age. Out- 
breaks on college campuses have occurred among unim- 
munized or incorrectly immunized students. 
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Mebendazole see Antihelminthic drugs 
Mechanical debridement see Debridement 


Mechanical ventilation see Inhalation 
therapies 


i Meckel’s diverticulum 


Definition 


Meckel’s diverticulum is a congenital pouch (diver- 
ticulum) approximately two inches in length and located 
at the lower (distal) end of the small intestine. It was 
named for Johann F. Meckel, a German anatomist who 
first described the structure. 


Description 


The diverticulum is most easily described as a blind 
pouch that is a remnant of the omphalomesenteric duct or 
yolk sac that nourished the early embryo. It contains all 
layers of the intestine and may have ectopic tissue pre- 
sent from either the pancreas or stomach. 
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A close-up image of a patient’s small intestine with a pro- 
truding sac. This condition, called Meckel’s diverticulum, is 
a congenital abnormality occurring in 2% of the population, 
usually males. (Custom Medical Stock Photo. Reproduced by 
permission.) 


The rule of 2s is the classical description. It is locat- 
ed about 2 ft from the end of the small intestine, is often 
about 2 in in length, occurs in about 2% of the popula- 
tion, is twice as common in males as females, and can 
contain two types of ectopic tissue—stomach or pan- 
creas. Many who have a Meckel’s diverticulum never 
have trouble but those that do present in the first two 
decades of life and often in the first two years. 


There are three major complications that may result 
from the development of Meckel’s diverticulum. The 
most common problem is inflammation or infection that 
mimics appendicitis. This diagnosis is defined at the 
time of surgery for suspected appendicitis. Bleeding 
caused by ectopic stomach tissue that results in a bleed- 
ing ulcer is the second most frequent problem. Bleeding 
may be brisk or massive. The third potential complica- 
tion is obstruction due to intussusception, or a twist 
around a persistent connection to the abdominal wall. 
This problem presents as a small bowel obstruction, 
however, the true cause is identified at the time of surgi- 
cal exploration. 


Meckel’s diverticulum is a developmental defect that 
is present in about 2% of people, but does not always 
cause symptoms. Meckel’s diverticula (plural of divertic- 
ulum) are found twice as frequently in men as in women. 
Complications occur three to five times more frequently 
in males. 
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Meckel’s diverticulum 


KEY TERMS 


Appendectomy—The procedure to surgically 
remove an appendix. 


Appendicitis—Inflammation of the appendix. 


Appendix—A portion of intestine attached to the 
cecum. 


Cecum—The first part of the large bowel. 


Congenital—Refers to a disorder which is present 
at birth. 


Distal—Away from the point of origin. 
Ectopic— Tissue found in an abnormal location. 


Intussusception—One piece of bowel inside 
another, causing obstruction. 


Isotope—Any of two or more species of atoms of a 
chemical element with the same atomic number 
and nearly identical chemical behavior but with 
differing atomic mass and physical properties. 


Peptic ulcer—A wound in the bowel that can be 
caused by stomach acid or a bacterium called 
Helicobacter pylori. 


Volvulus—A twisted loop of bowel, causing 
obstruction. 


Causes and symptoms 


Meckel’s diverticulum is not hereditary. It is a vesti- 
gial remnant of the omphalomesenteric duct, an embry- 
onic structure that becomes the intestine. As such, there 
is no genetic defect or abnormality. 


Symptoms usually occur in children under 10 years 
of age. There may be bleeding from the rectum, pain and 
vomiting, or simply tiredness and weakness from unno- 
ticed blood loss. It is common for a Meckel’s diverticu- 
lum to be mistaken for the much more common disease 
appendicitis. If there is obstruction, the abdomen will 
distend and there will be cramping pain and vomiting. 


Diagnosis 


The situation may be so acute that surgery is needed 
on an emergency basis. This is often the case with bowel 
obstruction. With heavy bleeding or severe pain, whatev- 
er the cause, surgery is required. The finer points of diag- 
nosis can be accomplished when the abdomen is open for 
inspection during a surgical procedure. This situation is 
called an acute abdomen. 
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If there is more time (not an emergency situation), 
the best way to diagnose Meckel’s diverticulum is with a 
nuclear scan. A radioactive isotope injected into the 
bloodstream will accumulate at sites of bleeding or in 
stomach tissue. If a piece of stomach tissue or a pool of 
blood shows up in the lower intestine, Meckel’s divertic- 
ulum is indicated. 


Treatment 


A Meckel’s diverticulum that is causing discomfort, 
bleeding, or obstruction must be surgically removed. 
This procedure is very similar to an appendectomy. 


Prognosis 


The outcome after surgery is usually excellent. The 
source of bleeding, pain, or obstruction is removed so the 
symptoms also disappear. A Meckel’s diverticulum will 
not return. 
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L. Fleming Fallon, Jr., MD, DrPH 


Median nerve entrapment see Carpal tunnel 
syndrome 


I Mediastinoscopy 


Definition 


Mediastinoscopy is a surgical procedure that allows 
physicians to view areas of the mediastinum, the cavity 
behind the breastbone that lies between the lungs. The 
organs in the mediastinum include the heart and its ves- 
sels, the lymph nodes, trachea, esophagus, and thymus. 


Mediastinoscopy is most commonly used to detect or 
stage cancer. It is also ordered to detect infection, and to 
confirm diagnosis of certain conditions and diseases of the 
respiratory organs. The procedure involves insertion of an 
endotracheal (within the trachea) tube, followed by a small 
incision in the chest. A mediastinoscope is inserted through 
the incision. The purpose of this equipment is to allow the 
physician to directly see the organs inside the mediastinum, 
and to collect tissue samples for laboratory study. 


Purpose 


Mediastinoscopy is often the diagnostic method of 
choice for detecting lymphoma, including Hodgkin’s dis- 
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Mediastinoscopy is a surgical procedure used to detect or 
stage lymphoma or lung cancer. In this procedure, the sur- 
geon makes an incision below the neck and inserts a medi- 
astinoscope (a narrow, hollow tube with an attached light) 
through it to reach the area behind the breastbone. The sur- 
geon can then insert tools through the scope to collect tis- 
sue for laboratory analysis. (Illustration by Electronic Illustra- 
tors Group.) 


ease. The diagnosis of sarcoidosis (a chronic lung dis- 
ease) and the staging of lung cancer can also be accom- 
plished through mediastinoscopy. Lung cancer staging 
involves the placement of the cancer’s progression into 
stages, or levels. These stages help a physician study can- 
cer and provide consistent definition levels of cancer and 
corresponding treatments. The lymph nodes in the medi- 
astinum are likely to show if lung cancer has spread 
beyond the lungs. Mediastinoscopy allows a physician to 
observe and extract a sample from the nodes for further 
study. Involvement of these lymph nodes indicates diag- 
nosis and stages of lung cancer. 


Mediastinoscopy may also be ordered to verify a 
diagnosis that was not clearly confirmed by other meth- 
ods, such as certain radiographic and laboratory studies. 
Mediastinoscopy may also aid in certain surgical biop- 
sies of nodes or cancerous tissue in the mediastinum. In 
fact, the surgeon may immediately perform a surgical 
procedure if a malignant tumor is confirmed while the 
patient is undergoing mediastinoscopy, thus combining 
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Mediastinoscopy 


KEY TERMS 


Endotracheal—Placed within the trachea, also 
known as the windpipe. 


Hodgkin’s disease—A malignancy of lymphoid tis- 
sue found in the lymph nodes, spleen, liver, and 
bone marrow. 


Lymph nodes—Small round structures located 
throughout the body; contain cells that fight infec- 
tions. 


Pleural space—Space between the layers of the 
pleura (membrane lining the lungs and thorax). 


Sarcoidosis—A chronic disease characterized by 
nodules in the lungs, skin, lymph nodes and 
bones; however, any tissue or organ in the body 
may be affected. 


Thymus—An unpaired organ in the mediastinal 
cavity that is important in the body’s immune 
response. 


the diagnostic exam and surgical procedure into one 
operation when possible. 


Although still performed in 2001, advancements in 
computed tomography (CT) and magnetic resonance 
imaging (MRI) techniques, as well as the new develop- 
ments in ultrasonography, have led to a decline in the use 
of mediastinoscopy. In addition, better results of fine- 
needle aspiration (drawing out fluid by suction) and 
core-needle biopsy (using a needle to obtain a small tis- 
sue sample) investigations, along with new techniques in 
thoracoscopy (examination of the thoracic cavity with a 
lighted instrument called a thoracoscope) offer additional 
options in examining mediastinal masses. Medi- 
astinoscopy may be required, however, when these other 
methods cannot be used or when the results they provide 
are inconclusive. 


Precautions 


Because mediastinoscopy is a surgical procedure, it 
should only be performed when the benefits of the 
exam’s findings outweigh the risks of surgery and anes- 
thesia. Patients who previously had mediastinoscopy 
should not receive it again if there is scarring present 
from the first exam. 


Several other medical conditions, such as impaired 
cerebral circulation, obstruction or distortion of the 
upper airway, or thoracic aortic aneurysm (abnormal 
dilation of the thoracic aorta) may also preclude medi- 
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astinoscopy. Anatomic structures that can be compressed 
by the mediastinoscope may complicate these pre-exist- 
ing medical conditions. 


Description 


Mediastinoscopy is usually performed in a hospital 
under general anesthesia. An endotracheal tube is insert- 
ed first, after local anesthesia is applied to the throat. 
Once the patient is under general anesthesia, a small inci- 
sion is made usually just below the neck or at the notch at 
the top of the breastbone. The surgeon may clear a path 
and feel the patient’s lymph nodes first to evaluate any 
abnormalities within the nodes. Next, the physician will 
insert the mediastinoscope through the incision. The 
scope is a narrow, hollow tube with an attached light that 
allows the surgeon to see inside the area. The surgeon 
can insert tools through the hollow tube to help perform 
biopsies. A sample of tissue from the lymph nodes or a 
mass can be extracted and sent for study under a micro- 
scope or on to a laboratory for further testing. 


In some cases, analysis of the tissue sample which 
shows malignancy will suggest the need for immediate 
surgery while the patient is already prepared and under 
anesthesia. In other cases, the surgeon will complete the 
visual study and tissue extraction and stitch the small inci- 
sion closed. The patient will remain in the surgery recovery 
area until it is determined that the effects of anesthesia have 
lessened and it is safe for the patient to leave the area. The 
entire procedure should take about an hour, not counting 
preparation and recovery time. Studies have shown that 
mediastinoscopy is a safe, thorough, and cost-effective 
diagnostic tool with less risk than some other procedures. 


Preparation 


Patients are asked to sign a consent form after hav- 
ing reviewed the risks of mediastinoscopy and known 
risks or reactions to anesthesia. The physician will nor- 
mally instruct the patient to fast from midnight before the 
test until after the procedure is completed. A physician 
may also prescribe a sedative the night before the exam 
and before the procedure. Often a local anesthetic will be 
applied to the throat to prevent discomfort during place- 
ment of the endotracheal tube. 


Aftercare 


Following mediastinoscopy, patients will be careful- 
ly monitored to watch for changes in vital signs or indi- 
cations of complications of the procedure or the anesthe- 
sia. A patient may have a sore throat from the endotra- 
cheal tube, temporary chest pain, and soreness or tender- 
ness at the site of incision. 
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Risks 


Complications from the actual mediastinoscopy pro- 
cedure are relatively rare—the overall complication rate 
in various studies has been 1.3—3.0%. However, the fol- 
lowing complications, in decreasing order of frequency, 
have been reported: 


e hemorrhage 

* pneumothorax (air in the pleural space) 

e recurrent laryngeal nerve injury, causing hoarseness 

e infection 

e tumor implantation in the wound 

e phrenic nerve injury (injury to a thoracic nerve) 

e esophageal injury 

e chylothorax (chyle—a milky lymphatic fluid—in the 
pleural space) 

e air embolism (air bubble) 


e transient hemiparesis (paralysis on one side of the 
body) 


The usual risks associated with general anesthesia 
also apply to this procedure. 


Normal results 


In the majority of procedures performed to diagnose 
cancer, a normal result involves evidence of small, 
smooth, normal-appearing lymph nodes and no abnormal 
tissue, growths, or signs of infection. In the case of lung 
cancer staging, results are related to the severity and pro- 
gression of the cancer. 


Abnormal results 


Abnormal findings may indicate lung cancer, tuber- 
culosis, the spread of disease from one body part to 
another, sarcoidosis (a disease that causes nodules, usu- 
ally affecting the lungs), lymphoma (abnormalities in the 
lymph tissues), and Hodgkin’s disease. 


Resources 


BOOKS 

Fischbach, Frances Talaska. A Manual of Laboratory and 
Diagnostic Tests, 6th ed. Philadelphia: Lippincott 
Williams and Wilkins, 2000. 

Pagana, Kathleen Deska, and Timothy James Pagana. Mosby’s 
Manual of Diagnostic and Laboratory Tests. St. Louis, 
MO: Mosby, 1998. 

Schull, Patricia, ed. Ilustrated Guide to Diagnostic Tests, 2nd 
ed. Springhouse, PA: Springhouse Corporation, 1998. 
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Tahara R. W., et al. “Is There a Role for Routine Medi- 
astinoscopy in Patients With Peripheral T1 Lung Cancers?” 
American Journal of Surgery (December 2000): 488-491. 
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Deslauriers, Jean, and Jocelyn Gregoire. “Clinical and Surgical 
Staging of Non-Small Cell Lung Cancer.” Chest, (April 
2000 supplement): 96S—103S. 
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American Cancer Society. 1599 Clifton Rd. NE, Atlanta, GA 
30329. 800—ACS—2345 <http://www.cancer.org>. 

American Lung Association. 1740 Broadway, New York, NY 
10019-4374. 800-LUNG-USA (800-586-4872). <http:// 
www.lungusa.org>. 
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Teresa G. Norris 


i Meditation 


Definition 


Meditation is a practice of concentrated focus upon 
a sound, object, visualization, the breath, movement, or 
attention itself in order to increase awareness of the pre- 
sent moment, reduce stress, promote relaxation, and 
enhance personal and spiritual growth. 


Purpose 


Meditation benefits people with or without acute 
medical illness or stress. People who meditate regularly 
have been shown to feel less anxiety and depression. 
They also report that they experience more enjoyment and 
appreciation of life and that their relationships with others 
are improved. Meditation produces a state of deep relax- 
ation and a sense of balance or equanimity. According to 
Michael J. Baime, “Meditation cultivates an emotional 
stability that allows the meditator to experience intense 
emotions fully while simultaneously maintaining per- 
spective on them.” Out of this experience of emotional 
stability, one may gain greater insight and understanding 
about one’s thoughts, feelings, and actions. This insight in 
turn offers the possibility to feel more confident and in 
control of life. Meditation facilitates a greater sense of 
calmness, empathy, and acceptance of self and others. 


Meditation can be used with other forms of medical 
treatment and is an important complementary therapy for 
both the treatment and prevention of many stress-related 
conditions. Regular meditation can reduce the number of 
symptoms experienced by patients with a wide range of 
illnesses and disorders. Based upon clinical evidence as 
well as theoretical understanding, meditation is consid- 
ered to be one of the better therapies for panic disorder, 
generalized anxiety disorder, substance dependence 


2145 


uone} paw 


Meditation 


and abuse, ulcers, colitis, chronic pain, psoriasis, and 
dysthymic disorder. It is considered to be a valuable 
adjunctive therapy for moderate hypertension (high 
blood pressure), prevention of cardiac arrest (heart 
attack), prevention of atherosclerosis (hardening of 
arteries), arthritis (including fibromyalgia), cancer, 
insomnia, migraine, and prevention of stroke. Medita- 
tion may also be a valuable complementary therapy for 
allergies and asthma because of the role stress plays in 
these conditions. Meditative practices have been reported 
to improve function or reduce symptoms in patients with 
some neurological disorders as well. These include peo- 
ple with Parkinson’s disease, people who experience 
fatigue with multiple sclerosis, and people with epilep- 
sy who are resistant to standard treatment. 


Overall, a 1995 report to the National Institutes of 
Health on alternative medicine concluded that, “More 
than 30 years of research, as well as the experience of a 
large and growing number of individuals and health care 
providers, suggests that meditation and similar forms of 
relaxation can lead to better health, higher quality of life, 
and lowered health care costs...” 


Description 
Origins 


Meditation techniques have been practiced for mil- 
lennia. Originally, they were intended to develop spiritu- 
al understanding, awareness, and direct experience of 
ultimate reality. The many different religious traditions 
in the world have given rise to a rich variety of medita- 
tive practices. These include the contemplative practices 
of Christian religious orders, the Buddhist practice of sit- 
ting meditation, and the whirling movements of the Sufi 
dervishes. Although meditation is an important spiritual 
practice in many religious and spiritual traditions, it can 
be practiced by anyone regardless of their religious or 
cultural background to relieve stress and pain. 


As Western medical practitioners begin to under- 
stand the mind’s role in health and disease, there has 
been more interest in the use of meditation in medicine. 
Meditative practices are increasingly offered in medical 
clinics and hospitals as a tool for improving health and 
quality of life. Meditation has been used as the primary 
therapy for treating certain diseases; as an additional 
therapy in a comprehensive treatment plan; and as a 
means of improving the quality of life of people with 
debilitating, chronic, or terminal illnesses. 


Sitting meditation is generally done in an upright 
seated position, either in a chair or cross-legged on a 
cushion on the floor. The spine is straight yet relaxed. 
Sometimes the eyes are closed. Other times the eyes are 
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open and gazing softly into the distance or at an object. 
Depending on the type of meditation, the meditator may 
be concentrating on the sensation of the movement of the 
breath, counting the breath, silently repeating a sound, 
chanting, visualizing an image, focusing awareness on 
the center of the body, opening to all sensory experiences 
including thoughts, or performing stylized ritual move- 
ments with the hands. 


Movement meditation can be spontaneous and free- 
form or involve highly structured, choreographed, repeti- 
tive patterns. Movement meditation is particularly help- 
ful for those people who find it difficult to remain still. 


Generally speaking, there are two main types of med- 
itation. These types are concentration meditation and 
mindfulness meditation. Concentration meditation prac- 
tices involve focusing attention on a single object. Objects 
of meditation can include the breath, an inner or external 
image, a movement pattern (as in tai chi or yoga), or a 
sound, word, or phrase that is repeated silently (mantra). 
The purpose of concentrative practices is to learn to focus 
one’s attention or develop concentration. When thoughts 
or emotions arise, the meditator gently directs the mind 
back to the original object of concentration. 


Mindfulness meditation practices involve becoming 
aware of the entire field of attention. The meditator is 
instructed to be aware of all thoughts, feelings, percep- 
tions or sensations as they arise in each moment. Mind- 
fulness meditation practices are enhanced by the medita- 
tor’s ability to focus and quiet the mind. Many medita- 
tion practices are a blend of these two forms. 


The study and application of meditation to health care 
has focused on three specific approaches: 1. transcenden- 
tal meditation (TM); 2. The “relaxation response,” a gener- 
al approach to meditation developed by Dr. Herbert Ben- 
son; and 3. mindfulness meditation, specifically the pro- 
gram of mindfulness-based stress reduction (MBSR) 
developed by Jon Kabat-Zinn. 


Transcendental meditation 


TM has its origins in the Vedic tradition of India and 
was introduced to the West by Maharishi Mahesh Yogi. 
TM has been taught to somewhere between two and four 
million people. It is one of the most widely practiced 
forms of meditation in the West. TM has been studied 
many times; these studies have produced much of the 
information about the physiology of meditation. In TM, 
the meditator sits with closed eyes and concentrates on a 
single syllable or word (mantra) for 20 minutes at a time, 
twice a day. When thoughts or feelings arise, the atten- 
tion is brought back to the mantra. According to Charles 
Alexander, an important TM researcher, “During TM, 
ordinary waking mental activity is said to settle down, 
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MAHARISHI MAHESH YOGI 


(Archive. Reproduced by permission.) 


until even the subtlest thought is transcended and a com- 
pletely unified wholeness of awareness...is experienced. 
In this silent, self-referential state of pure wakefulness, 
consciousness is fully awake to itself alone...” TM sup- 
porters believe that TM practices are more beneficial 
than other meditation practices. 


The relaxation response 


The relaxation response involves a similar form of 
mental focusing. Dr. Herbert Benson, one of the first 
Western doctors to conduct research on the effects of 
meditation, developed this approach after observing the 
profound health benefits of a state of bodily calm he calls 
“the relaxation response.” In order to elicit this response 
in the body, he teaches patients to focus upon the repeti- 
tion of a word, sound, prayer, phrase, or movement activ- 
ity (including swimming, jogging, yoga, and even knit- 
ting) for 10-20 minutes at a time, twice a day. Patients 
are also taught not to pay attention to distracting thoughts 
and to return their focus to the original repetition. The 
choice of the focused repetition is up to the individual. 
Instead of Sanskrit terms, the meditator can choose what 
is personally meaningful, such as a phrase from a Christ- 
ian or Jewish prayer. 
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(1911- ) 


Maharishi Mahesh Yogi is one of the most recog- 
nized spiritual leaders of the world. Almost single-hand- 
edly, the Maharishi (meaning great sage) brought Eastern 
culture into Western consciousness. He emerged in the 
late 1950s in London and the United States as a mission- 
ary in the cause of Hinduism, the philosophy of which is 
called Vedanta—a belief that “holds that God is to be 
found in every creature and object, that the purpose of 
human life is to realize the godliness in oneself and that 
religious truths are universal.” 


By 1967, the Maharishi became a leader among 
flower-children and an anti-drug advocate. The Mahar- 
ishi’s sudden popularity was helped along by such early 
fans as the Beatles, Mia Farrow, and Shirley MacLaine. 
These people, and many others, practiced Transcendental 
Meditation (TM), a Hindu-influenced procedure that 
endures in America to this day. 


When the 1960s drew to a close, the Maharishi 
began to fade from public view. The guru still had enough 
followers, though, to people the Maharishi International 
University, founded in 1971. One of the main draws of 
Maharishi International University was the study of TM- 
Sidha, an exotic form of Transcendental Meditation. Sid- 
has believe that group meditation can elicit the maharishi 
effect—a force strong enough to conjure world peace. 


Mindfulness meditation 


Mindfulness meditation comes out of traditional 
Buddhist meditation practices. Psychologist Jon Kabat- 
Zinn has been instrumental in bringing this form of 
meditation into medical settings. In formal mindfulness 
practice, the meditator sits with eyes closed, focusing 
the attention on the sensations and movement of the 
breath for approximately 45—60 minutes at a time, at 
least once a day. Informal mindfulness practice involves 
bringing awareness to every activity in daily life. Wan- 
dering thoughts or distracting feelings are simply 
noticed without resisting or reacting to them. The 
essence of mindfulness meditation is not what one 
focuses on but rather the quality of awareness the medi- 
tator brings to each moment. According to Kabat-Zinn, 
“It is this investigative, discerning observation of what- 
ever comes up in the present moment that is the hall- 
mark of mindfulness and differentiates it most from 
other forms of meditation. The goal of mindfulness is 
for you to be more aware, more in touch with life and 
whatever is happening in your own body and mind at the 
time it is happening— that is, the present moment.” The 
MBSR program consists of a series of classes involving 
meditation, movement, and group process. There are 


2147 


uoneyIpayw 


Meditation 


Girl in meditation. (Photograph by Robert J. Huffman. Field 
Mark Publications. Reproduced by permission.) 


over 240 MBSR programs offered in health care settings 
around the world. 


Meditation is not considered a medical procedure or 
intervention by most insurers. Many patients pay for 
meditation training themselves. Frequently, religious 
groups or meditation centers offer meditation instruction 
free of charge or for a nominal donation. Hospitals may 
offer MBSR classes at a reduced rate for their patients 
and a slightly higher rate for the general public. 


Precautions 


Meditation appears to be safe for most people. There 
are, however, case reports and studies noting some adverse 
effects. Thirty-three to 50% of the people participating in 
long silent meditation retreats (two weeks to three months) 
reported increased tension, anxiety, confusion, and depres- 
sion. On the other hand, most of these same people also 
reported very positive effects from their meditation prac- 
tice. Kabat-Zinn notes that these studies fail to differenti- 
ate between serious psychiatric disturbances and normal 
emotional mood swings. These studies do suggest, howev- 
er, that meditation may not be recommended for people 
with psychotic disorders, severe depression, and other 
severe personality disorders unless they are also receiv- 
ing psychological or medical treatment. 
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Side effects 


There are no reported side effects from meditation 
except for positive benefits. 


Research and general acceptance 


The scientific study of the physiological effects of 
meditation began in the early 1960s. These studies prove 
that meditation affects metabolism, the endocrine sys- 
tem, the central nervous system, and the autonomic ner- 
vous system. In one study, three advanced practitioners 
of Tibetan Buddhist meditation practices demonstrated 
the ability to increase “inner heat” as much as 61%. Dur- 
ing a different meditative practice they were able to dra- 
matically slow down the rate at which their bodies con- 
sumed oxygen. Preliminary research shows that mindful- 
ness meditation is associated with increased levels of 
melatonin. These findings suggest a potential role for 
meditation in the treatment and prevention of breast and 
prostate cancer. 


Despite the inherent difficulties in designing 
research studies, there is a large amount of evidence of 
the medical benefits of meditation. Meditation is particu- 
larly effective as a treatment for chronic pain. Studies 
have shown meditation reduces symptoms of pain and 
pain-related drug use. In a four-year follow-up study, the 
majority of patients in a MBSR program reported “mod- 
erate to great improvement” in pain as a result of partici- 
pation in the program. 


Meditation has long been recommended as a treat- 
ment for high blood pressure; however, there is a debate 
over the amount of benefit that meditation offers. 
Although most studies show a reduction in blood pres- 
sure with meditation, medication is still more effective at 
lowering high blood pressure. 


Meditation may also be an effective treatment for 
coronary artery disease. A study of 21 patients prac- 
ticing TM for eight months showed increases in their 
amount of exercise tolerance, amount of workload, and 
a delay in the onset of ST-segment depression. Medita- 
tion is also an important part of Dean Ornish’s pro- 
gram, which has been proven to reverse coronary 
artery disease. 


Research also suggests that meditation is effective in 
the treatment of chemical dependency. Gelderloos and 
others reviewed 24 studies and reported that all of them 
showed that TM is helpful in programs to stop smoking 
and also in programs for drug and alcohol abuse. 


Studies also imply that meditation is helpful in 
reducing symptoms of anxiety and in treating anxiety- 
related disorders. Furthermore, a study in 1998 of 37 
psoriasis patients showed that those practicing mindful- 
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KEY TERMS 


Dervish—A member of the Sufi order. Their prac- 
tice of meditation involves whirling ecstatic dance. 


Mantra—A sacred word or formula repeated over 
and over to concentrate the mind. 


Transcendental meditation (TM)—A meditation 
technique based on Hindu practices that involves 
the repetition of a mantra. 


ness meditation had more rapid clearing of their skin 
condition, with standard UV light treatment, than the 
control subjects. Another study found that meditation 
decreased the symptoms of fibromyalgia; over half of the 
patients reported significant improvement. Meditation 
was one of several stress management techniques used in 
a small study of HIV-positive men. The study showed 
improvements in the T-cell counts of the men, as well as 
in several psychological measures of well-being. 


Resources 
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Donald Novey. St. Louis, MO: Mosby, 2000. 

Baime, Michael J. “Meditation and Mindfulness” in Essentials 
of Complementary and Alternative Medicine, ed. Wayne 
B. Jonas and Jeffrey S. Levin. New York: Lippencott, 
Williams and Wilkins, 1999. 

Benson, Herbert, M.D. The Relaxation Response. New York: 
William Morrow, 1975. 

Kabat-Zinn, John. Full Catastrophe Living: Using the Wisdom 
of Your Body and Mind to Face Stress, Pain, and Illness. 
New York: Dell, 1990. 

Roth, Robert. TM Transcendental Meditation: A New Introduc- 
tion to Maharishi’s Easy, Effective and Scientifically 
Proven Technique for Promoting Better Health. Donald I 
Fine, 1994. 
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The Center for Mindfulness in Medicine, Health Care and 
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Videos are available from the organizations listed above. 


Linda Chrisman 


i Medullary sponge kidney 


Definition 


Medullary sponge kidney is a congenital defect of 
the kidneys where the kidneys fill with pools of urine. 


Description 


One of every 100 to 200 people have some form of 
this disease. The kidneys filter urine from the blood and 
direct it down tiny collecting tubes toward the ureters 
(ducts that carry urine from the kidney to the bladder). 
These tiny tubes gradually join together until they reach the 
renal pelvis, where the ureters begin. As the tubes join, they 
are supposed to get progressively bigger as they get fewer 
in number. In medullary sponge kidney, the tubes are irreg- 
ular in diameter, forming pools of urine along the way. 
These pools encourage stone formation and infection. 


Causes and symptoms 


Although some cases of this disorder seem to be 
inherited, usually the cause is not known. 


The symptoms associated with medullary sponge 
kidney are those related to infection and stone passage. 
Infection causes fever; back and flank pain; cloudy, fre- 
quent, and burning urine; and general discomfort. Stones 
cause pain in the flank or groin as they pass. They usual- 
ly cause some bleeding. The bleeding may not be visible 
in the urine, but it is apparent under a microscope. 


Diagnosis 


Recurring kidney infections, bleeding, or stones will 
prompt x rays of the kidneys. The appearance of 
medullary sponge kidney on an intravenous pyelogram 
(x rays of the upper urinary system) is characteristic. 


Treatment 


Many people never have trouble with this disorder. 
For those that do, infections and stones will need period- 
ic treatment. Infections should be treated with antibi- 
otics early in order to prevent kidney damage. Stones 
may need to be surgically removed. Often, removal can 
be accomplished without an incision but rather by reach- 
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Congenital— Present at birth. 


Intravenous pyelogram—x rays of the upper uri- 
nary system using a contrast agent that is excreted 
by the kidneys into the urine. 


Thiazide diuretic—A particular class of medica- 
tion that encourages urine production. 


ing up with instruments through the lower urinary tract to 
grab the stones. There is also a method of stone treatment 
called shock wave lithotripsy. A special machine deliv- 
ers a focused blast of shock waves that breaks stones into 
sand so that they will pass out naturally. It is considered 
reasonably safe and usually effective. 


Prognosis 


Ignoring symptoms can result in progressive damage 
to the kidneys and ultimate kidney failure, but attentive 
early treatment will preserve kidney function. 


Prevention 


Diligent monitoring for infection at regular intervals 
and at the first symptom will give the best long-term 
results. By drinking extra liquids, most stones can be pre- 
vented. The most common kind of stones, calcium 
stones, can be deterred by regularly taking a medication 
that encourages urine production (thiazide diuretic). 


Resources 


BOOKS 

Asplin, John R., and Frederic L. Coe. “Hereditary Tubular Dis- 
orders.” In Harrison’s Principles of Internal Medicine, ed. 
Anthony S. Fauci, et al. New York: McGraw-Hill, 1997. 

Martin, Thomas V., and R. Earnest Sosa. “Shock Wave 
Lithotripsy.” In Campbell’s Urology, ed. Patrick C. Walsh, 
et al. Philadelphia: W. B. Saunders Co., 1998. 


PERIODICALS 
Saklayen, M. G. “Medical Management of Nephrolithiasis.” 
Medical Clinics of North America 81 (May 1997): 785-799. 


ORGANIZATIONS 

American Association of Kidney Patients. 100 S. Ashley Dr., 
#280, Tampa, FL 33602. (800) 749-2257. <http://www. 
aakp.org>. 

American Kidney Foundation. 6110 Executive Boulevard, 
#1010, Rockville, Maryland 20852. 800-638-8299. 
National Kidney Foundation. 30 East 33rd St., New York, NY 

10016. (800) 622-9010.<http://www.kidney.org>. 


J. Ricker Polsdorfer, MD 
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Medulloblastoma see Brain tumor 
Mefloquine see Antimalarial drugs 


Megalencephaly see Congenital brain 
defects 


Melanoma see Malignant melanoma 


i Melioidosis 


Definition 


Melioidosis is an infectious disease of humans and 
animals caused by a gram-negative bacillus found in soil 
and water. It has both acute and chronic forms. 


Description 


Melioidosis, which is sometimes called Pseudomonas 
pseudomallei infection, is endemic (occurring naturally 
and consistently) in Southeast Asia, Australia, and parts of 
Africa. It was rare in the United States prior to recent 
immigration from Southeast Asia. Melioidosis is presently 
a public health concern because it is most common in 
AIDS patients and intravenous drug users. 


Causes and symptoms 


Melioidosis is caused by Pseudomonas pseudoma- 
llei, a bacillus that can cause disease in sheep, goats, 
pigs, horses, and other animals, as well as in humans. 
The organism enters the body through skin abrasions, 
burns, or wounds infected by contaminated soil; inhala- 
tion of dust; or by eating food contaminated with P. 
pseudomallei. Person-to-person transmission is unusual. 
Drug addicts acquire the disease from shared needles. 
The incubation period is two to three days. 


Chronic melioidosis is characterized by osteomyelitis 
(inflammation of the bone) and pus-filled abscesses in the 
skin, lungs, or other organs. Acute melioidosis takes one 
of three forms: a localized skin infection that may spread 
to nearby lymph nodes; an infection of the lungs associat- 
ed with high fever (102°F/38.9°C), headache, chest pain, 
and coughing; and septicemia (blood poisoning) charac- 
terized by disorientation, difficulty breathing, severe 
headache, and an eruption of pimples on the head or trunk. 
The third form is most common among drug addicts and 
may be rapidly fatal. 


Diagnosis 


Melioidosis is usually suspected based on the 
patient’s history, especially travel, occupational exposure 
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KEY TERMS 


Osteomyelitis—An inflammation of bone or bone 
marrow, often caused by bacterial infections. 
Chronic melioidosis may cause osteomyelitis. 


Septicemia—Bacterial infection of the blood- 
stream. One form of melioidosis is an acute sep- 
ticemic infection. 


to infected animals, or a history of intravenous drug use. 
Diagnosis must then be confirmed through laboratory 
tests. P. pseudomallei can be cultured from samples of 
the patient’s sputum, blood, or tissue fluid from abscess- 
es. Blood tests, including complement fixation (CF) tests 
and hemagglutination tests, also help to confirm the 
diagnosis. In acute infections, chest x rays and liver 
function tests are usually abnormal. 


Treatment 


Patients with mild or moderate infections are given a 
course of trimethoprim-sulfamethoxazole (TMP/SMX) 
and ceftazidime by mouth. Patients with acute melioido- 
sis are given a lengthy course of ceftazidime followed by 
TMP/SMxX. In patients with acute septicemia, a combi- 
nation of antibiotics is administered intravenously, usu- 
ally tetracycline, chloramphenicol, and TMP/SMX. 


Prognosis 


The mortality rate in acute cases of pulmonary melioi- 
dosis is about 10%; the mortality rate for the septicemic 
form is significantly higher (slightly above 50%). The 
prognosis for recovery from mild infections is excellent. 


Prevention 


There is no form of immunization for melioidosis. 
Prevention requires prompt cleansing of scrapes, burns, or 
other open wounds in areas where the disease is common 
and avoidance of needle sharing among drug addicts. 


Resources 


BOOKS 

“Bacterial Diseases: Melioidosis.” In The Merck Manual of 
Diagnosis and Therapy. 16th ed. Ed. Robert Berkow. Rah- 
way, NJ: Merck Research Laboratories, 1992. 

“Ceftazidime.” In Nurses Drug Guide 1995, ed. Billie Ann 
Wilson, et al. Norwalk, CT: Appleton & Lange, 1995. 

Pollock, Matthew. “Infections Due to Pseudomonas Species 
and Related Organisms.” In Harrison’s Principles of 
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Internal Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 

“Trimethoprim-sulfamethoxazole.” In Nurses Drug Guide 
1995, ed. Billie Ann Wilson, et al. Norwalk, CT: Appleton 
& Lange, 1995. 


Rebecca J. Frey 


Membranous glomerulopathy see 
Nephrotic syndrome 


Memory loss see Amnesia 


f Meniere’s disease 


Definition 


Meniere’s disease is a condition characterized by 
recurring vertigo (dizziness), hearing loss, and tinnitus 
(a roaring, buzzing or ringing sound in the ears). 


Description 


Meniere’s disease was named for the French physi- 
cian Prosper Meniere who first described the illness in 
1861. It is an abnormality within the inner ear. A fluid 
called endolymph moves in the membranous labyrinth or 
semicircular canals within the bony labyrinth inside the 
inner ear. When the head or body moves, the endolymph 
moves, causing nerve receptors in the membranous 
labyrinth to send signals to the brain about the body’s 
motion. A change in the volume of the endolymph fluid, 
or swelling or rupture of the membranous labyrinth is 
thought to result in Meniere’s disease symptoms. 


Causes and symptoms 


The cause of Meniere’s disease is unknown; howev- 
er, scientists are studying several possible causes includ- 
ing noise pollution, viral infections, or other biological 
factors. The symptoms are associated with a change in 
fluid volume within the labyrinth of the inner ear. 


Symptoms include severe dizziness or vertigo, tinni- 
tus, hearing loss, and the sensation of pain or pressure in 
the affected ear. Symptoms appear suddenly, last up to 
several hours, and can occur as often as daily to as infre- 
quently as once a year. A typical attack includes vertigo, 
tinnitus and hearing loss; however, some individuals with 
Meniere’s disease may experience a single symptom, like 
an occasional bout of slight dizziness or periodic, intense 
ringing in the ear. Attacks of severe vertigo can force the 
sufferer to have to sit or lie down, and may be accompa- 
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Meniere’s disease 


nied by headache, nausea, vomiting, or diarrhea. Hear- 
ing tends to recover between attacks, but becomes pro- 
gressively worse over time. 


Meniere’s disease usually starts between the ages of 
20 and 50 years and affects men and women in equal 
numbers. In most patients, only one ear is affected, but in 
about 15% of patients, both ears are involved. 


Diagnosis 

An estimated 3 to 5 million people in the United 
States have Meniere’s disease, and almost 100,000 new 
cases are diagnosed each year. Diagnosis is based on 
medical history, physical examination, hearing and bal- 
ance tests, and medical imaging with magnetic reso- 
nance imaging (MRI). 


Several types of tests may be used to diagnose the dis- 
ease and to evaluate the extent of hearing loss. In patients 
with Meniere’s disease, audiometric tests (hearing tests) 
usually indicate a sensory type of hearing loss in the 
affected ear. Speech discrimination or the ability to distin- 
guish between words that sound alike is often diminished. 
In about 50% of patients, the balance function is reduced 
in the affected ear. An electronystagnograph (ENG) may 
be used to evaluate balance. Since the eyes and ears work 
together through the nervous system to coordinate bal- 
ance, measurement of eye movements can be used to test 
the balance system. For this test, the patient is seated in a 
darkened room and recording electrodes, similar to those 
used with a heart monitor, are placed near the eyes. Warm 
and cool water or air are gently introduced into the each 
ear canal and eye movements are recorded. 


Another test that may be used is an electrocochleo- 
graph (EcoG), which can measure increased inner ear 
fluid pressure. 


Treatment 


There is no cure for Meniere’s disease, but medica- 
tion, surgery, and dietary and behavioral changes, can 
help control or improve the symptoms. 


Medications 


Symptoms of Meniere’s disease may be treated with 
a variety of oral or injectable medications. Antihista- 
mines, like diphenhydramine, meclizine, and cyclizine 
can be prescribed to sedate the vestibular system. A bar- 
biturate medication like pentobarbital may be used to 
completely sedate the patient and relieve the vertigo. 
Anticholinergic drugs, like atropine or scopolamine, can 
help minimize nausea and vomiting. Diazepam has 
been found to be particularly effective for relief of verti- 
go and nausea in Meniere’s disease. 
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There have been some reports of successful control 
of vertigo after antibiotics (gentamicin or streptomycin) 
or a steroid medication (dexamethasone) are injected 
directly into the inner ear. This procedure is done in the 
doctor’s office and is less expensive and less invasive 
than a surgical procedure. 


Surgical procedures 


Surgical procedures may be recommended if the 
vertigo attacks are frequent, severe, or disabling and can- 
not be controlled by other treatments. The most common 
surgical treatment is insertion of a small tube or shunt to 
drain some of the fluid from the canal. This treatment 
usually preserves hearing and controls vertigo in about 
one-half to two-thirds of cases, but it is not a permanent 
cure in all patients. 


The vestibular nerve leads from the inner ear to the 
brain and is responsible for conducting nerve impulses 
related to balance. A vestibular neurectomy is a proce- 
dure where this nerve is cut so the distorted impulses 
causing dizziness no longer reach the brain. This proce- 
dure permanently cures the majority of patients and hear- 
ing is preserved in most cases. There is a slight risk that 
hearing or facial muscle control will be affected. 


A labyrinthectomy is a surgical procedure in which 
the balance and hearing mechanism in the inner ear are 
destroyed on one side. This procedure is considered 
when the patient has poor hearing in the affected ear. 
Labyrinthectomy results in the highest rates of control of 
vertigo attacks, however, it also causes complete deaf- 
ness in the affected ear. 


Alternative treatment 


Changes in diet and behavior are sometimes recom- 
mended. Eliminating caffeine, alcohol, and salt may 
relieve the frequency and intensity of attacks in some 
people with Meniere’s disease. Reducing stress levels 
and eliminating tobacco use may also help. 


Prognosis 


Meniere’s disease is a complex and unpredictable 
condition for which there is no cure. The vertigo associ- 
ated with the disease can generally be managed or elimi- 
nated with medications and surgery. Hearing tends to 
become worse over time, and some of the surgical proce- 
dures recommended, in fact, cause deafness. 


Prevention 


Since the cause of Meniere’s disease is unknown, 
there are no current strategies for its prevention. Research 
continues on the environmental and biological factors that 
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KEY TERMS 


Tinnitus—A roaring, buzzing or ringing sound in 
the ears. 


Vertigo—Dizziness or a spinning sensation. 


may cause Meniere’s disease or induce an attack, as well 
as on the physiological components of the fluid and 
labyrinth system involved in hearing and balance. Preven- 
tive strategies and more effective treatment should become 
evident once these mechanisms are better understood. 


Resources 


BOOKS 

“Meniere’s Disease.” In The Merck Manual of Diagnosis and 
Therapy. 17th ed. Ed. Robert Berkow. Rahway, NJ: Merck 
Research Laboratories, 1997. 


PERIODICALS 

Cohen H., L. R. Ewell, and H. A. Jenkins. “Disability in 
Meniere’s Disease.” Archives of Otolaryngology, Head 
and Neck Surgery 121 (Jan. 1995): 29-33. 

Driscoll, C. L., et al. “LLow-Dose Gentamicin and the Treat- 
ment of Meniere’s Disease: Preliminary Results.” Laryn- 
goscope 107 (Jan. 1997): 83-89. 

Filipo, R., and M. Barbara. “Natural Course of Meniere’s Dis- 
ease in Surgically-Selected Patients.” Ear, Nose & Throat 
Journal 73 (Apr. 1994): 254-257. 


ORGANIZATIONS 

American Academy of Otolaryngology-Head and Neck 
Surgery, Inc. One Prince St., Alexandria VA 22314-3357. 
(703) 836-4444. <http://www.entnet.org>. 

The Meniere’s Network. 2000 Church St., P.O. Box 111, 
Nashville, TN 37236. (800) 545-4327. <http://www. 
healthy.net/pan/cso/cioi/mn.htm>. 

On-Balance, A Support Group for People with Meniere’s Dis- 
ease. <http://www.midwestear.com/onbal.htm>. 

Vestibular Disorders Association. P.O. Box 4467, Portland, OR 
97208-4467. (800)837-8428. 


Altha Roberts Edgren 


Meningioma see Brain tumor 


i Meningitis 


Definition 


Meningitis is a potentially fatal inflammation of the 
meninges, the thin, membranous covering of the brain 
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and the spinal cord. Meningitis is most commonly 
caused by infection (by bacteria, viruses, or fungi), 
although it can also be caused by bleeding into the 
meninges, cancer, diseases of the immune system, and 
an inflammatory response to certain types of chemother- 
apy or other chemical agents. The most serious and diffi- 
cult-to-treat types of meningitis tend to be those caused 
by bacteria. 


Description 


Meningitis is a particularly dangerous infection 
because of the very delicate nature of the brain. Brain 
cells are some of the only cells in the body that, once 
killed, will not regenerate themselves. Therefore, if 
enough brain tissue is damaged by an infection, serious, 
life-long handicaps will remain. 


In order to learn about meningitis, it is important to 
have a basic understanding of the anatomy of the brain. 
The meninges are three separate membranes, layered 
together, which encase the brain and spinal cord: 


¢ The dura is the toughest, outermost layer, and is closely 
attached to the inside of the skull. 


e The middle layer, the arachnoid, is important because 
of its involvement in the normal flow of the cere- 
brospinal fluid (CSF), a lubricating and nutritive fluid 
that bathes both the brain and the spinal cord. 


¢ The innermost layer, the pia, helps direct blood vessels 
into the brain. 


¢ The space between the arachnoid and the pia contains 
CSF, which helps insulate the brain from trauma. Many 
blood vessels course through this space. 


CSF, produced within specialized chambers deep 
inside the brain, flows over the surface of the brain and 
spinal cord. This fluid serves to cushion these relatively 
delicate structures, as well as supplying important nutri- 
ents for brain cells. CSF is reabsorbed by blood vessels 
located within the meninges. A careful balance between 
CSF production and reabsorption is important to avoid 
the accumulation of too much CSF. 


Because the brain is enclosed in the hard, bony case 
of the skull, any disease that produces swelling will be 
damaging to the brain. The skull cannot expand at all, so 
when the swollen brain tissue pushes up against the skull’s 
hard bone, the brain tissue becomes damaged and may 
ultimately die. Furthermore, swelling on the right side of 
the brain will not only cause pressure and damage to that 
side of the brain, but by taking up precious space within 
the tight confines of the skull, the left side of the brain will 
also be pushed up against the hard surface of the skull, 
causing damage to the left side of the brain as well. 
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Another way that infections injure the brain involves 
the way in which the chemical environment of the brain 
changes in response to the presence of an infection. The 
cells of the brain require a very well-regulated environ- 
ment. Careful balance of oxygen, carbon dioxide, sugar 
(glucose), sodium, calcium, potassium, and other sub- 
stances must be maintained in order to avoid damage to 
brain tissue. An infection upsets this balance, and brain 
damage can occur when the cells of the brain are either 
deprived of important nutrients or exposed to toxic levels 
of particular substances. 


The cells lining the brain’s tiny blood vessels (capil- 
laries) are specifically designed to prevent many sub- 
stances from passing into brain tissue. This is commonly 
referred to as the blood-brain barrier. The blood-brain 
barrier prevents various substances that could be poiso- 
nous to brain tissue (toxins), as well as many agents of 
infection, from crossing from the blood stream into the 
brain tissue. While this barrier is obviously an important 
protective feature for the brain, it also serves to compli- 
cate treatment in the case of an infection by making it 
difficult for medications to pass out of the blood and into 
the brain tissue where the infection is located. 


Causes and symptoms 


The most common infectious causes of meningitis 
vary according to an individual’s age, habits, living envi- 
ronment, and health status. While nonbacterial types of 
meningitis are more common, bacterial meningitis is the 
more potentially life-threatening. Three bacterial agents 
are responsible for about 80% of all bacterial meningitis 
cases. These bacteria are Haemophilus influenzae type b, 
Neisseria meningitidis (causing meningococcal meningi- 
tis), and Streptococcus pneumoniae (causing pneumo- 
coccal meningitis). 


In newborns, the most common agents of meningitis 
are those that are contracted from the newborn’s mother, 
including Group B streptococci (becoming an increas- 
ingly common infecting organism in the newborn peri- 
od), Escherichia coli, and Listeria monocytogenes. The 
highest incidence of meningitis occurs in babies under a 
month old, with an increased risk of meningitis continu- 
ing through about two years of age. 


Older children are more frequently infected by the 
bacteria Haemophilus influenzae, Neisseria meningitidis, 
and Streptococci pneumoniae. 


Adults are most commonly infected by either S. 
pneumoniae or N. meningitidis, with pneumococcal 
meningitis the more common. Certain conditions predis- 
pose to this type of meningitis, including alcoholism and 
chronic upper respiratory tract infections (especially of 
the middle ear, sinuses, and mastoids). 
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N. meningitidis is the only organism that can cause 
epidemics of meningitis. In particular, these have 
occurred when a child in a crowded day-care situation or 
a military recruit in a crowded training camp has fallen 
ill with meningococcal meningitis. 


Viral causes of meningitis include the herpes sim- 
plex virus, the mumps and measles viruses (against 
which most children are protected due to mass immu- 
nization programs), the virus that causes chicken pox, the 
rabies virus, and a number of viruses that are acquired 
through the bites of infected mosquitoes. 


A number of medical conditions predispose individ- 
uals to meningitis caused by specific organisms. Patients 
with AIDS (acquired immunodeficiency syndrome) are 
more prone to getting meningitis from fungi, as well as 
from the agent that causes tuberculosis. Patients who 
have had their spleens removed, or whose spleens are no 
longer functional (as in the case of patients with sickle 
cell disease) are more susceptible to other infections, 
including meningococcal and pneumococcal meningitis. 


The majority of meningitis infections are acquired by 
blood-borne spread. A person may have another type of 
infection (of the lungs, throat, or tissues of the heart) 
caused by an organism that can also cause meningitis. If 
this initial infection is not properly treated, the organism 
will continue to multiply, find its way into the blood 
stream, and be delivered in sufficient quantities to invade 
past the blood brain barrier. Direct spread occurs when an 
organism spreads to the meninges from infected tissue next 
to or very near the meninges. This can occur, for example, 
with a severe, poorly treated ear or sinus infection. 


Patients who suffer from skull fractures possess 
abnormal openings to the sinuses, nasal passages, and 
middle ears. Organisms that usually live in the human 
respiratory system without causing disease can pass 
through openings caused by such fractures, reach the 
meninges, and cause infection. Similarly, patients who 
undergo surgical procedures or who have had foreign 
bodies surgically placed within their skulls (such as tubes 
to drain abnormal amounts of accumulated CSF) have an 
increased risk of meningitis. 


Organisms can also reach the meninges via an 
uncommon but interesting method called intraneural 
spread. This involves an organism invading the body at a 
considerable distance away from the head, spreading 
along a nerve, and using that nerve as a kind of ladder 
into the skull, where the organism can multiply and 
cause meningitis. Herpes simplex virus is known to use 
this type of spread, as is the rabies virus. 


The most classic symptoms of meningitis (particu- 
larly of bacterial meningitis) include fever, headache, 
vomiting, sensitivity to light (photophobia), irritability, 
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HATTIE ALEXANDER 


(Betmann/CORBIS. Reproduced by permission.) 


Hattie Alexander, a dedicated pediatrician, medical 
educator, and researcher in microbiology, won interna- 
tional recognition for deriving a serum to combat influen- 
zal meningitis, a common disease that previously had 
been nearly always fatal to infants and young children. 
Alexander subsequently investigated microbiological 
genetics and the processes whereby bacteria, through 
genetic mutation, acquire resistance to antibiotics. In 


severe fatigue (lethargy), stiff neck, and a reddish purple 
rash on the skin. Untreated, the disease progresses with 
seizures, confusion, and eventually coma. 


A very young infant may not show the classic signs 
of meningitis. Early in infancy, a baby’s immune system 
is not yet developed enough to mount a fever in response 
to infection, so fever may be absent. Some infants with 
meningitis have seizures as their only identifiable symp- 
tom. Similarly, debilitated elderly patients may not have 
fever or other identifiable symptoms of meningitis. 


Damage due to meningitis occurs from a variety of 
phenomena. The action of infectious agents on the brain 
tissue is one direct cause of damage. Other types of dam- 
age may be due to the mechanical effects of swelling and 
compression of brain tissue against the bony surface of 
the skull. Swelling of the meninges may interfere with the 
normal absorption of CSF by blood vessels, causing accu- 
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1964, as president of the American Pediatric Society, she 
became one of the first women to head a national med- 
ical association. 


As an intern at the Harriet Lane Home of Johns Hop- 
kins Hospital from 1930 to 1931, Alexander became 
interested in influenzal meningitis. The source of the dis- 
ease was Hemophilus influenzae, a bacteria that causes 
inflammation of the meninges, the membranes surround- 
ing the brain and spinal cord. In 1931, Alexander began a 
second internship at the Babies Hospital of the Columbia- 
Presbyterian Medical Center in New York City. There, she 
witnessed first-hand the futility of medical efforts to save 
babies who had contracted influenzal meningitis. 


Alexander's early research focused on deriving a 
serum (the liquid component of blood, in which antibodies 
are contained) that would be effective against influenzal 
meningitis. Serums derived from animals that have been 
exposed to a specific disease-producing bacterium often 
contain antibodies against the disease and can be devel- 
oped for use in immunizing humans against it. Alexander 
knew that the Rockefeller Institute in New York City, how- 
ever, had been able to prepare a rabbit serum for the treat- 
ment of pneumonia, another bacterial disease. Alexander 
therefore experimented with rabbit serums, and by 1939 
was able to announce the development of a rabbit serum 
effective in curing infants of influenzal meningitis. 

In the early 1940s, Alexander experimented with the 
use of drugs in combination with rabbit serum in the 
treatment of influenzal meningitis. Within the next two 
years, she saw infant deaths due to the disease drop by 
eighty percent. 


mulation of CSF and damage from the resulting pressure 
on the brain. Interference with the brain’s carefully regu- 
lated chemical environment may cause damaging 
amounts of normally present substances (carbon dioxide, 
potassium) to accumulate. Inflammation may cause the 
blood-brain barrier to become less effective at preventing 
the passage of toxic substances into brain tissue. 


Diagnosis 


A number of techniques are used when examining a 
patient suspected of having meningitis to verify the diag- 
nosis. Certain manipulations of the head (lowering the 
head, chin towards chest, for example) are difficult to 
perform and painful for a patient with meningitis. 


The most important test used to diagnose meningitis 
is the lumbar puncture (commonly called a spinal tap). 
Lumbar puncture (LP) involves the insertion of a thin nee- 
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KEY TERMS 


Blood-brain barrier—An arrangement of cells 
within the blood vessels of the brain that prevents 
the passage of toxic substances, including infec- 
tious agents, from the blood and into the brain. It 
also makes it difficult for certain medications to 
pass into brain tissue. 


Cerebrospinal fluid (CSF)—Fluid made in cham- 
bers within the brain which then flows over the 
surface of the brain and spinal cord. CSF provides 
nutrition to cells of the nervous system, as well as 
providing a cushion for the nervous system struc- 
tures. It may accumulate abnormally in some dis- 
ease processes, Causing pressure on and damage 
to brain structures. 


Lumbar puncture (LP)—A medical test in which a 
very narrow needle is inserted into a specific 
space between the vertebrae of the lower back in 
order to draw off a sample of CSF for further exam- 
ination. 


Meninges—The three-layer membranous covering 
of the brain and spinal cord, composed of the 
dura, arachnoid, and pia. It provides protection for 
the brain and spinal cord, as well as housing many 
blood vessels and participating in the appropriate 
flow of CSF. 


dle into a space between the vertebrae in the lower back 
and the withdrawal of a small amount of CSF. The CSF is 
then examined under a microscope to look for bacteria or 
fungi. Normal CSF contains set percentages of glucose 
and protein. These percentages will vary with bacterial, 
viral, or other causes of meningitis. For example, bacterial 
meningitis causes a greatly lower than normal percentage 
of glucose to be present in CSF, as the bacteria are essen- 
tially “eating” the host’s glucose, and using it for their own 
nutrition and energy production. Normal CSF should 
contain no infection-fighting cells (white blood cells), so 
the presence of white blood cells in CSF is another indica- 
tion of meningitis. Some of the withdrawn CSF is also put 
into special lab dishes to allow growth of the infecting 
organism, which can then be identified more easily. Spe- 
cial immunologic and serologic tests may also be used to 
help identify the infectious agent. 


In rare instances, CSF from a lumbar puncture can- 
not be examined because the amount of swelling within 
the skull is so great that the pressure within the skull 
(intracranial pressure) is extremely high. This pressure is 
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always measured immediately upon insertion of the LP 
needle. If it is found to be very high, no fluid is with- 
drawn because doing so could cause herniation of the 
brain stem. Herniation of the brain stem occurs when the 
part of the brain connecting to the spinal cord is thrust 
through the opening at the base of the skull into the 
spinal canal. Such herniation will cause compression of 
those structures within the brain stem that control the 
most vital functions of the body (breathing, heart beat, 
consciousness). Death or permanent debilitation follows 
herniation of the brain stem. 


Treatment 


Antibiotic medications (forms of penicillin and 
cephalosporins, for example) are the most important 
element of treatment against bacterial agents of meningi- 
tis. Because of the effectiveness of the blood-brain barri- 
er in preventing the passage of substances into the brain, 
medications must be delivered directly into the patient’s 
veins (intravenously, or by IV), at very high doses. 
Antiviral drugs (acyclovir) may be helpful in shortening 
the course of viral meningitis, and antifungal medica- 
tions are available as well. 


Other treatments for meningitis involve decreasing 
inflammation (with steroid preparations) and paying care- 
ful attention to the balance of fluids, glucose, sodium, 
potassium, oxygen, and carbon dioxide in the patient’s 
system. Patients who develop seizures will require med- 
ications to halt the seizures and prevent their return. 


Prognosis 


Viral meningitis is the least severe type of meningi- 
tis, and patients usually recover with no long-term effects 
from the infection. Bacterial infections, however, are 
much more severe, and progress rapidly. Without very 
rapid treatment with the appropriate antibiotic, the infec- 
tion can swiftly lead to coma and death in less than a 
day’s time. While death rates from meningitis vary 
depending on the specific infecting organism, the overall 
death rate is just under 20%. 


The most frequent long-term effects of meningitis 
include deafness and blindness, which may be caused by 
the compression of specific nerves and brain areas 
responsible for the senses of hearing and sight. Some 
patients develop permanent seizure disorders, requiring 
life-long treatment with anti-seizure medications. Scar- 
ring of the meninges may result in obstruction of the nor- 
mal flow of CSF, causing abnormal accumulation of 
CSF. This may be a chronic problem for some patients, 
requiring the installation of shunt tubes to drain the accu- 
mulation regularly. 
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Prevention 


Prevention of meningitis primarily involves the 
appropriate treatment of other infections an individual 
may acquire, particularly those that have a track record 
of seeding to the meninges (such as ear and sinus infec- 
tions). Preventive treatment with antibiotics is some- 
times recommended for the close contacts of an individ- 
ual who is ill with meningococcal or H. influenzae type b 
meningitis. A meningococcal vaccine exists, and is 
sometimes recommended to individuals who are travel- 
ing to very high risk areas. A vaccine for H. influenzae 
type b is now given to babies as part of the standard array 
of childhood immunizations. 
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Meningocele see Spina bifida 


I Meningococcemia 


Definition 


Meningococcemia is the presence of meningococcus 
in the bloodstream. Meningococcus, a bacteria formally 
called Neisseria meningitidis, can be one of the most dra- 
matic and rapidly fatal of all infectious diseases. 
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A close-up image of a person’s hand with meningococ- 
cemia. This disease is caused by the presence of meningo- 
coccus (Neisseria meningitidis) in the bloodstream. The 
organism can cause multiple illnesses and can damage 
small blood vessels. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


Causes and symptoms 


Meningococcemia, a relatively uncommon infection, 
occurs most commonly in children and young adults. In 
susceptible people, it may cause a very severe illness that 
can produce death within hours. The bacteria, which can 
spread from person to person, usually first causes a colo- 
nization in the upper airway, but without symptoms. From 
there, it can penetrate into the bloodstream to the central 
nervous system and cause meningitis or develop into a 
full-blown bloodstream infection (meningococcemia). 
Fortunately in most colonized people, this does not hap- 
pen and the result of this colonization is long-lasting 
immunity against the particular strain. 


After colonization is established, symptoms can devel- 
op within one day to one to two weeks. After a short period 
of time (one hour up to one to two days) when the patient 
complains of fever and muscle aches, more severe symp- 
toms can develop. Unfortunately during this early stage, a 
doctor cannot tell this illness from any other illness, such as 
a viral infection like influenza. Unless the case is occurring 
in a person known to have been exposed to or in the midst 
of an epidemic of meningococcal disease, there may be no 
specific symptoms or signs found that help the doctor diag- 
nose the problem. Rarely, a low-grade bloodstream infec- 
tion called chronic meningococcemia can occur. 


After this initial period, the patient will often com- 
plain of continued fever, shaking chills, overwhelming 
weakness, and even a feeling of impending doom. The 
organism is multiplying in the bloodstream, unchecked by 
the immune system. The severity of the illness and its dire 
complications are caused by the damage the organism 
does to the small blood vessel walls. This damage is called 
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KEY TERMS 


Blood culture—A procedure where blood is col- 
lected from a vein and is placed in a small bottle 
that contains a special liquid; the liquid will make 
any organisms that are present in the blood sam- 
ple grow. These organisms can then be grown and 
identified in the laboratory so that the proper 
antibiotic can be given to the patient. 


Colonization—The presence of bacteria on a body 
surface (like on the skin, mouth, intestines or air- 
way) without causing disease in the person. 


Complement—One of several proteins in the 
blood that acts with other proteins to assist in 
killing bacteria. 


Meningitis—Inflammation of the membranes of 
the brain or spinal cord. 


a vasculitis, an inflammation of a blood vessel. Damage to 
the small vessels causes them to become leaky. The first 
signs of the infection’s severity are small bleeding spots 
seen on the skin (petechiae). A doctor should always sus- 
pect meningococcemia when he/she finds an acutely ill 
patient with fever, chills, and petechiae. 


Quickly (within hours), the blood vessel damage 
increases and large bleeding areas on the skin (purpura) 
are seen. The same changes are taking place in the affect- 
ed person’s internal organs. The blood pressure is often 
low and there may be signs of bleeding from other 
organs (like coughing up blood, nose bleeds, blood in the 
urine). The organism not only damages the blood vessels 
by causing them to leak, but also causes clotting inside 
the vessels. If this clotting occurs in the larger arteries, it 
results in major tissue damage. Essentially, large areas of 
skin, muscle, and internal organs die from lack of blood 
and oxygen. Even if the disease is quickly diagnosed and 
treated, the patient has a high risk of dying. 


Diagnosis 

The diagnosis of meningococcemia can be made by 
the growth of the organism from blood cultures. Treat- 
ment should begin when the diagnosis is suspected and 
should not be delayed waiting for positive cultures. 
Obtaining fluid from a petechial spot and staining it in 
the laboratory can assist in quickly seeing the organism. 


Treatment 


Immediate treatment of a suspected case of mening- 
ococcemia begins with antibiotics that work against the 
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organism. Possible choices include penicillin G, ceftriax- 
one (Rocephin), cefotaxime (Claforan), or trimetho- 
prim/sulfamethoxazole (Bactrim, Septra). If the patient is 
diagnosed in a doctor’s office, antibiotics should be given 
immediately if possible, even before transfer to the hos- 
pital and even if cultures cannot be obtained before treat- 
ment. It is most likely that the speed of initial treatment 
will affect the ultimate outcome. 


Prognosis 


As many as 15-20% of patients with meningococ- 
cemia will die as a result of the acute infection. A signifi- 
cant percentage of the survivors will have tissue damage 
that requires surgical treatment. This treatment may con- 
sist of skin grafts, or even partial or full amputations of 
an arm or leg. Certain people with immune system 
defects (particularly those with defects in the comple- 
ment system) may have recurrent episodes of meningo- 
coccemia. These patients, however, seem to have a less 
serious outcome. 


Prevention 


Although a vaccine is available for meningococcus, it 
is still difficult at this time to produce a vaccine for the 
type B organism, the most common one in the United 
States. Because of this and the short time that the vaccine 
seems to offer protection, the product has not been rou- 
tinely used in the United States. It can be used for travel- 
ers going to areas where meningococcal disease is more 
common or is epidemic. Recently, the vaccine has been 
suggested for use in incoming college freshman, particu- 
larly those living in dormitories. These students appear to 
have a somewhat higher risk of meningococcal infections. 


It is, however, recommended that all people take cer- 
tain antibiotics if they have had contact (like at home or 
in a daycare) with a person who has meningococcal 
infection. The most common antibiotics given are 
rifampin (Rifadin) or ciprofloxacin (Cipro). These medi- 
cines are usually taken by mouth twice a day for two 
days. This treatment will decrease the risk of infection in 
these people who have been exposed. However, the over- 
all risk to people who have been exposed, even without 
antibiotic use, is probably no more than 1-2%. 


Resources 
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Meningomyelocele see Spina bifida 
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i Menopause 


Definition 


Menopause represents the end of menstruation. 
While technically it refers to the final period, it is not an 
abrupt event, but a gradual process. Menopause is not a 
disease that needs to be cured, but a natural life-stage 
transition. However, women have to make important 
decisions about “treatment,” including the use of hor- 
mone replacement therapy (HRT). 


Description 


Many women have irregular periods and other prob- 
lems of “pre-menopause” for years. It’s not easy to pre- 
dict when menopause begins, although doctors agree it is 
complete when a woman has not had a period for a year. 
Eight out of every 100 women stop menstruating before 
age 40. At the other end of the spectrum, five out of every 
100 continue to have periods until they are almost 60. 
The average age of menopause is 51. 


There’s no mathematical formula to figure out when 
the ovaries will begin to scale back either, but a woman 
can get a general idea based on her family history, body 
type, and lifestyle. Women who began menstruating 
early will not necessarily stop having periods early as 
well. It is true that a woman will likely enter menopause 
at about the same age as her mother. Menopause may 
occur later than average among smokers. 


Causes and symptoms 


Once a woman enters puberty, each month her body 
releases one of the more than 400,000 eggs that are 
stored in her ovaries, and the lining of the womb (uterus) 
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thickens in anticipation of receiving a fertilized egg. If 
the egg isn’t fertilized, progesterone levels drop and the 
uterine lining sheds and bleeds. 


By the time a woman reaches her late 30s or 40s, her 
ovaries begin to shut down, producing less estrogen and 
progesterone and releasing eggs less often. The gradual 
decline of estrogen causes a wide variety of changes in 
tissues that respond to estrogen—including the vagina, 
vulva, uterus, bladder, urethra, breasts, bones, heart, 
blood vessels, brain, skin, hair, and mucous membranes. 
Over the long run, the lack of estrogen can make a 
woman more vulnerable to osteoporosis (which can 
begin in the 40s) and heart disease. 


As the levels of hormones fluctuate, the menstrual 
cycle begins to change. Some women may have longer 
periods with heavy flow followed by shorter cycles and 
hardly any bleeding. Others will begin to miss periods 
completely. During this time, a woman also becomes less 
able to get pregnant. 


The most common symptom of menopause is a 
change in the menstrual cycle, but there are a variety of 
other symptoms as well, including: 


e hot flashes 

e night sweats 

e insomnia 

e mood swings/irritability 
* memory or concentration problems 
e vaginal dryness 

e heavy bleeding 

e fatigue 

e depression 

e hair changes 

e headaches 

e heart palpitations 

e sexual disinterest 

e urinary changes 


e weight gain 


Diagnosis 


The clearest indication of menopause is the absence 
of a period for one year. It is also possible to diagnose 
menopause by testing hormone levels. One important test 
measures the levels of follicle-stimulating hormone 
(FSH). 


However, as a woman first enters menopause, her 
hormones often fluctuate wildly from day to day. For 
example, if a woman’s estrogen levels are high and prog- 
esterone is low, she may have mood swings, irritability, 
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and other symptoms similar to premenstrual syndrome 
(PMS). As hormone levels shift and estrogen level falls, 
hot flashes occur. Because of these fluctuations, a normal 
hormone level when the blood is tested may not neces- 
sarily mean the levels were normal the day before or will 
be the day after. 


If it has been at least three months since a woman’s 
last period, an FSH test might be more helpful in deter- 
mining whether menopause has occurred. Most doctors 
believe that the FSH test alone can’t be used as proof that 
a woman has entered early menopause. A better measure 
of menopause is a test that checks the levels of estrogen, 
progesterone, testosterone and other hormones at mid- 
cycle, in addition to FSH. 


Treatment 


When a woman enters menopause, her levels of 
estrogen drop and symptoms (such as hot flashes and 
vaginal dryness) begin. Hormone replacement therapy 
can treat these symptoms by boosting the estrogen levels 
enough to suppress symptoms while also providing pro- 
tection against heart disease and osteoporosis, which 
causes the bones to weaken. Experts disagree on whether 
HRT increases or decreases the risk of developing breast 
cancer. A Harvard study concluded that short-term use 
of hormones carries little risk, while HRT used for more 
than five years among women 55 and over seems to 
increase the risk of breast cancer. 


There are two types of hormone treatments: hor- 
mone replacement therapy (HRT) and estrogen replace- 
ment therapy (ERT). HRT is the administration of estro- 
gen and progesterone; ERT is the administration of estro- 
gen alone. Only women who have had a hysterectomy 
(removal of the uterus) can take estrogen alone, since 
taking this “unopposed” estrogen can cause uterine can- 
cer. The combination of progesterone and estrogen in 
HRT eliminates the risk of uterine cancer. 


Most physicians do not recommend HRT until a 
woman’s periods have stopped completely for one year. 
This is because women in early menopause who still 
have an occasional period are still producing estrogen; 
HRT would then provide far too much estrogen. 


Most doctors believe that every woman (except 
those with certain cancers) should take hormones as they 
approach menopause because of the protection against 
heart disease, osteoporosis, and uterine cancer and the 
relatively low risk of breast cancer. Heart disease and 
osteoporosis are two of the leading causes of disability 
and death among post-menopausal women. 


Critics say the benefit of taking hormonal drugs to 
ease symptoms isn’t worth the risk of breast cancer. 
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Since menopause isn’t a disease, many argue that women 
shouldn’t take hormones to cure what is actually a natur- 
al process of aging. Advocates of HRT contend that the 
purpose of taking hormones is not to “treat” menopause 
but to prevent the development of other diseases. 


There are risks with HRT and there are risks without 
it. In order to decide whether to take HRT, a woman 
should balance her risk of getting breast cancer against 
her risk of getting heart disease, and decide how bad her 
menopause symptoms are. Most doctors agree that short- 
term use of estrogen for those women with symptoms of 
hot flashes or night sweats is a sensible choice as long as 
they don’t have a history of breast cancer. 


For a woman who has no family history of cancer 
and a high risk of dying from heart disease, for example, 
the low risk of cancer might be worth the protective ben- 
efit of avoiding heart disease. Certainly, for Caucasian 
women aged 50 to 94, the risk of dying from heart dis- 
ease is far greater than the risk of dying of breast cancer. 


Women are poor candidates for hormone replace- 
ment therapy if they have: 


e had breast or endometrial cancer 


e a close relative (mother, sister, grandmother) who died 
of breast cancer or have two relatives who got breast 
cancer before age 40 


e had endometrial cancer 
e had gallbladder or liver disease 
e blood clots or phlebitis 


Some women with liver or gallbladder disease, or 
who have clotting problems, may be able to go on HRT if 
they use a patch to administer the hormones through the 
skin, bypassing the liver. 


Women would make a good candidate for HRT if 
they: 


* need to prevent osteoporosis 

e have had their ovaries removed 
* need to prevent heart disease 

e have significant symptoms 


Taking hormones can almost immediately eliminate 
hot flashes, vaginal dryness, urinary incontinence 
(depending on the cause), insomnia, moodiness, memory 
problems, heavy irregular periods, and concentration 
problems. Side effects of treatment include bloating, 
breakthrough bleeding, headaches, vaginal discharge, 
fluid retention, swollen breasts, or nausea. Up to 20% of 
women who try hormone replacement stop within nine 
months because of these side effects. However, some 
side effects can be lessened or prevented by changing the 
HRT regimen. 
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KEY TERMS 


Endometrium—The lining of the uterus that is shed 
with each menstrual period. 


Estrogen—Female hormone produced by the 
ovaries and released by the follicles as they mature. 
Responsible for female sexual characteristics, estro- 
gen stimulates and triggers a response from at least 
300 tissues, and may help some types of breast can- 
cer to grow. After menopause, the production of the 
hormone gradually stops. 


Estrogen replacement therapy (ERT)—A treatment 
for menopause in which estrogen is given in pill, 
patch, or cream form. 


Follicle-stimulating hormone (FSH)—The pituitary 
hormone that stimulates the ovary to mature egg 
capsules (follicles). It is linked with rising estrogen 
production throughout the cycle. An elevated FSH 
(above 40) indicates menopause. 


Hormone—A chemical messenger secreted by a 
gland that is released into the blood, and that trav- 
els to distant cells where it exerts an effect. 


Hormone replacement therapy (HRT)—The use of 
estrogen and progesterone to replace hormones that 
the ovary no longer supplies. 


Hot flash—A wave of heat that is one of the most 
common perimenopausal symptoms, triggered by 
the hypothalamus’ response to estrogen withdrawal. 


The decision should be made by a woman and her 
doctor after taking into consideration her medical history 
and situation. Women who choose to take hormones 
should have an annual mammogram, breast exam, and 
pelvic exam and should report any unusual vaginal 
bleeding or spotting (a sign of possible uterine cancer). 


Anti-estrogens 


A new type of hormone therapy offers some of the 
same protection against heart disease and bone loss as 
estrogen, but without the increased risk of breast can- 
cer. This new class of drugs are known as anti-estro- 
gens. The best known of these anti-estrogens is ralox- 
ifene, which mimics the effects of estrogen in the 
bones and blood, but blocks some of its negative 
effects elsewhere. It’s called an anti-estrogen because 
for a long time these drugs had been used to counter 
the harmful effects of estrogen that caused breast can- 
cer. Oddly enough, in other parts of the body these 
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Hysterectomy—Surgical removal of the uterus. 


Ovary—One of the two almond-shaped glands in 
the female reproductive system responsible for pro- 
ducing eggs and the hormones estrogen and proges- 
terone. 


Ovulation—The monthly release of an egg from the 
ovary. 


Pituitary gland—tThe “master gland” at the base of 
the brain that secretes a number of hormones 
responsible for growth, reproduction, and other 
activities. Pituitary hormones stimulate the ovaries 
to release estrogen and progesterone. 


Progesterone—The hormone that is produced by 
the ovary after ovulation to prepare the uterine lin- 
ing for a fertilized egg. 


Testosterone—Male hormone produced by the 
testes and (in small amounts) in the ovaries. Testos- 
terone is responsible for some masculine secondary 
sex characteristics such as growth of body hair and 
deepening voice. 


Uterus—The female reproductive organ that con- 
tains and nourishes a fetus from implantation until 
birth. Also known as the womb. 


Vagina—The tube-like passage from the vulva (a 
woman’s external genital structures) to the cervix (the 
portion of the uterus that projects into the vagina). 


drugs mimic estrogen, protecting against heart disease 
and osteoporosis without putting a woman at risk for 
breast cancer. 


Like estrogen, raloxifene works by attaching to an 
estrogen “receptor,” much like a key fits into a lock. 
When raloxifene clicks into the estrogen receptors in the 
breast and uterus, it blocks estrogen at these sites. This is 
the secret of its cancer-fighting property. Many tumors in 
the breast are fueled by estrogen; if the estrogen cannot 
get in the cell, then the cancer stops growing. 


Women may prefer to take raloxifene instead of hor- 
mone replacement because the new drug doesn’t boost 
the breast cancer risk and doesn’t have side effects like 
uterine bleeding, bloating, or breast soreness. Unfortu- 
nately, the drug may worsen hot flashes. Raloxifene is 
basically a treatment to prevent osteoporosis. It doesn’t 
help with common symptoms and it is unclear if it has 
the same protective effect against heart disease as estro- 
gen does. 
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Testosterone replacement 


The ovaries also produce a small amount of male 
hormones, which decreases slightly as a woman enters 
menopause. The vast majority of women never need 
testosterone replacement, but it can be important if a 
woman has declining interest in sex. Testosterone can 
improve the libido, and decrease anxiety and depression; 
adding testosterone especially helps women who have 
had hysterectomies. Testosterone also eases breast ten- 
derness and helps prevent bone loss. However, testos- 
terone does have side effects. Some women experience 
mild acne and some facial hair growth, but because only 
small amounts of testosterone are prescribed, most 
women don’t appear to have extreme masculine changes. 


Birth control pills 


Women who are still having periods but who have 
annoying menopausal symptoms may take low-dose 
birth control pills to ease the problems; this treatment has 
been approved by the FDA for perimenopausal symp- 
toms in women under age 55. HRT is the preferred treat- 
ment for menopause, however, because it uses lower 
doses of estrogen. 


Alternative treatment 


Some women also report success in using natural 
remedies to treat the unpleasant symptoms of menopause. 
Not all women need estrogen and some women can’t take 
it. Many doctors don’t want to give hormones to women 
who are still having their periods, however erratically. 
Indeed, only a third of menopausal women in the United 
States try HRT and of those who do, eventually half of 
them drop the therapy. Some are worried about breast can- 
cer, some can’t tolerate the side effects, some don’t want 
to medicate what they consider to be a natural occurrence. 


Herbs 


Herbs have been used to relieve menopausal symp- 
toms for centuries. In general, most herbs are considered 
safe, and there is no substantial evidence that herbal 
products are a major source of toxic reactions. But 
because herbal products aren’t regulated in the United 
States, contamination or accidental overdose is possible. 
Herbs should be bought from a recognized company or 
through a qualified herbal practitioner. 


Women who choose to take herbs for menopausal 
symptoms should learn as much as possible about herbs 
and work with a qualified practitioner (an herbalist, a tra- 
ditional Chinese doctor, or a naturopathic physician). 
Pregnant women should avoid herbs because of unknown 
effects on a developing fetus. 
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The following list of herbs include those that herbal- 
ists most often prescribe to treat menstrual complaints: 


e black cohosh (Cimicifuga racemosa): hot flashes and 
other menstrual complaints 


e black currant: breast tenderness 


e chaste tree/chasteberry (Vitex agnus-castus): hot flashes, 
excessive menstrual bleeding, fibroids, and moodiness 


e evening primrose oil (Oenothera biennis): mood 
swings, irritability, and breast tenderness 


¢ fennel (Foeniculum vulgare): hot flashes, digestive gas, 
and bloating 


¢ flaxseed (linseed): excessive menstrual bleeding, breast 
tenderness, and other symptoms, including dry skin and 
vaginal dryness 


e gingko (Gingko biloba): memory problems 


* ginseng (Panax ginseng): hot flashes, fatigue and vagi- 
nal thinning. 


e hawthorn (Crataegus laevigata): memory problems, 
fuzzy thinking 


e lady’s mantle: excessive menstrual bleeding 


e mexican wild yam (Dioscorea villosa) root: vaginal 
dryness, hot flashes and general menopause symptoms 


e motherwort (Leonurus cardiaca): night sweats, hot 
flashes 


* oat (Avena sativa) straw : mood swings, anxiety 
e red clover (Trifolium pratense): hot flashes 


e sage (Salvia officinalis): mood swings, headaches, 
night sweats 


e valerian (Valeriana officinalis): insomnia 


Natural estrogens (phytoestrogens) 


Proponents of plant estrogens (including soy prod- 
ucts) believe that plant estrogens are better than synthetic 
estrogen, but science has not yet proven this. The results 
of smaller preliminary trials suggest that the estrogen 
compounds in soy products can indeed relieve the severi- 
ty of hot flashes and lower cholesterol. But no one yet 
has proven that soy can provide all the benefits of syn- 
thetic estrogen without its negative effects. 


It is true that people in other countries who eat foods 
high in plant estrogens (especially soy products) have 
lower rates of breast cancer and report fewer “symp- 
toms” of menopause. While up to 80% of menopausal 
women in the United States complain of hot flashes, 
night sweats, and vaginal dryness, only 15% of Japanese 
women have similar complaints. When all other things 
are equal, a soy-based diet may make a difference (and 
soy is very high in plant estrogens). 
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The study of phytoestrogens is so new that there 
aren’t very many recommendations on how much a 
woman can consume. Herbal practitioners recommend a 
dose based on a woman’s history, body size, lifestyle, 
diet, and reported symptoms. Research has indicated that 
some women were able to ease their symptoms by eating 
a large amount of fruits, vegetables, and whole grains, 
together with four ounces of tofu four times a week. 


What concerns some critics of other alternative 
remedies is that many women think that “natural” or 
“plant-based” means “harmless.” In large doses, phytoe- 
strogens can promote the abnormal growth of cells in the 
uterine lining. Unopposed estrogen of any type can lead 
to endometrial cancer, which is why women on conven- 
tional estrogen-replacement therapy usually take proges- 
terone (progestin) along with their estrogen. However, a 
plant-based progesterone product can sometimes be 
effective alone, without estrogen, in assisting the 
menopausal woman in rebalancing her hormonal action 
throughout this transition time. 


Yoga 


Many women find that yoga (the ancient medita- 
tion/exercise developed in India 5,000 years ago) can 
ease menopausal symptoms. Yoga focuses on helping 
women unite the mind, body, and spirit to create balance. 
Because yoga has been shown to balance the endocrine 
system, some experts believe it may affect hormone- 
related problems. Studies have found that yoga can 
reduce stress, improve mood, boost a sluggish metabo- 
lism, and slow the heart rate. Specific yoga positions deal 
with particular problems, such as hot flashes, mood 
swings, vaginal and urinary problems, and other pains. 


Exercise 


Exercise helps ease hot flashes by lowering the 
amount of circulating FSH and LH and by raising endor- 
phin levels that drop while having a hot flash. Even exer- 
cising 20 minutes three times a week can significantly 
reduce hot flashes. 


Elimination 


Regular, daily bowel movements to eliminate waste 
products from the body can be crucial in maintaining bal- 
ance through menopause. The bowels are where circulat- 
ing hormones are gathered and eliminated, keeping the 
body from recycling them and causing an imbalance. 


Acupuncture 


This ancient Asian art involves placing very thin 
needles into different parts of the body to stimulate the 
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system and unblock energy. It is usually painless and has 
been used for many menopausal symptoms, including 
insomnia, hot flashes, and irregular periods. Practitioners 
believe that acupuncture can facilitate the opening of 
blocked energy channels, allowing the life force energy 
(chi) to flow freely. This allows the menopausal woman 
to keep her energy moving. Blocked energy usually 
increases the symptoms of menopause. 


Acupressure and massage 


Therapeutic massage involving acupressure can 
bring relief from a wide range of menopause symptoms 
by placing finger pressure at the same meridian points on 
the body that are used in acupuncture. There are more 
than 80 different types of massage, including foot reflex- 
ology, Shiatsu massage, or Swedish massage, but they 
are all based on the idea that boosting the circulation of 
blood and lymph benefits health. 


Biofeedback 


Some women have been able to control hot flashes 
through biofeedback, a painless technique that helps a 
person train her mind to control her body. A biofeedback 
machine provides information about body processes 
(such as heart rate) as the woman relaxes her body. Using 
this technique, it is possible to control the body’s temper- 
ature, heart rate, and breathing. 


Prognosis 


Menopause is a natural condition of aging. Some 
women have no problems at all with menopause, while 
others notice significant unpleasant symptoms. A wide 
array of treatments, from natural to hormone replace- 
ment, mean that no woman needs to suffer through this 
time of her life. 


Prevention 


Menopause is a natural part of the aging process and 
not a disease that needs to be prevented. Most doctors 
recommend HRT for almost all post-menopausal 
women, usually for a few years. When HRT is then 
stopped, symptoms should be mild or non existent. But 
HRT is not only useful in lessening the symptoms of 
menopause; it also protects against heart disease and 
osteoporosis. 
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Menorrhagia see Dysfunctional uterine 
bleeding 


i Men’s health 


Definition 


Men’s health is concerned with identifying, prevent- 
ing, and treating conditions that are most common or 
specific to men. 


Purpose 


Men live on average seven years less than women; 
life expectancy in the United States is 72 years for men 
and 79 years for women. The reasons for this discrepan- 
cy are not completely understood. Men may have some 
genetic predisposition for lower life expectancy, as 
women tend to outlive men in most areas throughout the 
world. But men also have different lifestyle patterns that 
increase the wear and tear on their bodies. Studies have 
shown that men tend to drink and smoke more than 
women, men obtain medical care less frequently than 
women, and men generally have more stressful habits. It 
is clear to health professionals that men can benefit from 
increased knowledge of male medical issues and by 
understanding how lifestyle choices impact health. 


According to the Centers for Disease Control (CDC), 
the 10 leading causes of death for men in the United 
States are: 


e heart disease 

e cancer 

e stroke 

e accidents 

e lung disease (including emphysema and chronic bron- 
chitis) 

* pneumonia 

e diabetes 


e suicide 
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e liver disease 
e homicides 


Men also suffer regularly from conditions as diverse 
as sexually transmitted diseases (STDs), mental illness, 
arthritis, urinary tract infections, athletic injuries, hair 
and skin problems, and digestive disorders. The field of 
men’s health strives to reduce the risks and incidence of 
men’s conditions by researching preventative practices, 
designing testing procedures for early detection, and rec- 
ommending specialized courses of treatment. 


Description 
Prevention 


Preventative practices for men’s health emphasize 
diet, exercise and stress management, as well as the elim- 
ination of risky behaviors like smoking and excessive 
drinking. Four of the leading causes of death for Ameri- 
can men are related to diet—heart disease, cancer, stroke, 
and diabetes. In addition men are more likely than women 
to suffer from diet-related conditions including high cho- 
lesterol, high blood pressure, and obesity, all of which 
increase the risk of certain diseases and premature death. 


For American men, dietary problems are usually not 
the result of getting too little nourishment but of eating 
too much fat, sugar, and overall calories. The dietary 
change most likely to improve the health of males is 
reduced intake of fats, particularly cholesterol and satu- 
rated fats. Cholesterol and saturated fats are found main- 
ly in meat and dairy products. Calories from fat should 
amount to no more than 30% of total daily calories. Eat- 
ing adequate protein is generally not a problem for 
American men, so replacing some dairy and meat con- 
sumption with high fiber vegetable proteins such as 
beans and soy would be beneficial. Complex carbohy- 
drates should provide the bulk of daily calories, such as 
those from whole grains and legumes, while sugar intake 
should be significantly reduced, such as in soft drinks, 
desserts and processed foods. Increasing dietary fiber is 
recommended by eating plenty of fresh fruits, vegeta- 
bles, whole grains and legumes. Other principles of a 
healthy diet are avoiding artificial and processed foods, 
eating food that is as fresh and natural as possible, drink- 
ing plenty of water, and avoiding hydrogenated or par- 
tially hydrogenated oils, which contain unhealthy sub- 
stances called trans-fatty acids. Overeating should be 
avoided as should snacking between meals, and alcohol 
intake should be limited to one or two glasses per day. 


Exercise 


The health of men has been affected as work pat- 
terns have shifted. Physical labor has been replaced by 
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machines and office work. Studies have estimated that 
over 30% of Americans are now obese, which means that 
nearly one out of three people is significantly over- 
weight. Obesity poses many risks including increasing 
the chances of heart disease, diabetes, and some cancers. 
Effective exercise programs help men control weight, 
reduce stress, increase energy levels, improve self- 
esteem, reduce pain and injuries, and improve sleep. 
Exercise programs should emphasize flexibility and 
stretching as well as plenty of aerobic activities, such as 
running and swimming that exercise the heart and lungs 
and burn excess calories. Men may also choose anaero- 
bic activities such as weight training to add muscles and 
increase strength. Routines should begin with warm-ups 
to reduce the chances of injuries and end with cool-down 
exercises to speed recovery. 


Stress reduction 


Stress is a silent killer; chronic (long-term) stress is 
a risk factor in many of the major diseases affecting 
men’s mortality rates. Prolonged stress may also cause 
ulcers, sleep disorders, addictions, depression, anxiety, 
and other conditions. Reduction of stress may require 
changes in both activities and attitudes. Exercise is rec- 
ommended, as is reducing dependence on alcohol and 
nicotine. Men with extreme job-related stress may 
choose to spend more time with their families or in 
enjoyable activities. Men with stress levels that lead to 
destructive behaviors may need to pursue psychotherapy 
or significant lifestyle changes. Nutrition, social sup- 
port, and healthy sleep patterns also reduce stress. 


Alternative therapies may help with stress reduc- 
tion. Their use has been adopted by many leading health 
centers. Biofeedback utilizes machines that monitor 
user’s stress levels, so people can learn to control stress 
levels. Meditation and other mind/body techniques are 
taught to enable the relaxation response, which has the 
opposite effects of stress in the body. 


Testing 


Routine physical examinations performed by physi- 
cians are recommended every three years for men in their 
twenties and thirties, every two years for men in their for- 
ties, and every year for men over 50. Physicians may 
order several screening tests as well, depending on the 
age and condition of the patient. Blood tests screen for 
diabetes, high cholesterol, cancer, infections, and HIV. 
The prostate-specific antigen (PSA) test is a blood screen 
for prostate cancer. The digital rectal exam is used to 
manually check the prostate gland for enlargement or 
irregularities. Urine tests check for infections, kidney 
problems, and diabetes. The fecal occult blood test 
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examines the stool for indications of ulcers or cancer. A 
sigmoidoscopy checks the health of the rectum and lower 
colon. Electrocardiograms (ECGs) check the status of the 
heart. Older men may consult an opthalmologist (eye spe- 
cialist) every two years for vision and glaucoma testing. 


Men may perform self-tests as preventative mea- 
sures. During a skin cancer self-exam, the entire skin is 
checked closely for irregular or changing moles, lesions, 
or blemishes, usually red, white or blue in color. Abnor- 
mal findings should be reported to a physician. Like 
some forms of skin cancer, testicular cancer tends to 
spread rapidly and early detection is crucial. The testicu- 
lar self-exam is best performed in the shower or bath, 
because warm water relaxes the scrotum. The testicles 
are gently rolled and massaged between the fingers and 
thumb to feel for bumps, swelling, tenderness, or irregu- 
larities. Some self-test kits are available in pharmacies, 
including ones for blood pressure, high cholesterol, col- 
orectal cancer, and blood glucose tests for diabetes. 
These do not take the place of proper medical care, and 
physicians should be consulted before their use. 


Heart disease 


Heart disease is the major cause of death among 
men. It claims nearly half a million lives every year in 
the United States and is more likely in men than women. 
Heart disease can take several forms but the most preva- 
lent is coronary heart disease, in which the blood vessels 
that supply the heart with oxygen become blocked and 
the heart muscle becomes increasingly stressed. Arte- 
riosclerosis, a major factor, is the hardening of arteries 
due to the accumulation of fats and other substances. 
Hypertension, or high blood pressure also poses major 
risks for both heart disease and stroke. Angina pectoris 
is the chest pain associated with the early stages of heart 
disease; over three million American men suffer from it. 
When the blockage of blood supply to the heart becomes 
severe, a myocardial infarction (heart attack) may 
occur, which can be fatal. 


The main symptom of angina pectoris is sharp pain 
on the left side of the chest that may radiate throughout 
the upper body. Other symptoms include shortness of 
breath, dizziness, fatigue, and swelling in the legs and 
ankles. Angina may be triggered by physical or emotion- 
al stress and lasts up to 30 minutes. Heart attacks have 
similar symptoms but with longer and more intense pain 
in the chest and upper body and may be accompanied by 
cold sweats and vomiting. 


The American Heart Association lists the main risk 
factors for heart disease as being male, old age, having 
family history of the disease, smoking, high cholesterol, 
high blood pressure, diabetes, alcoholism, obesity, phys- 
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ical inactivity and stress. Clearly, lifestyle habits such as 
diet, exercise and stress control play major roles in the 
development and prevention of heart disease in men. 


Cancer 


The American Cancer Society (ACS) estimates that 
over 1.2 million cases of cancer were reported in 2000. 
Men have a slightly higher risk for cancer than women. 
The World Health Organization (WHO) estimates that 
the number of cancer cases in most countries will double 
in the next 25 years, while men’s prostate cancer is 
expected to go up 40% worldwide. The most common 
cancers in men are skin, prostate, lung, colorectal (colon 
and rectum), lymphoma (lymph glands), oral (mouth and 
throat), and testicular cancer. The ACS lists seven warn- 
ing signs of cancer: 


* unusual bleeding or discharge 

e changes in bowel or bladder patterns 

e persistent sores 

¢ lumps or irregularities on the body 

e difficulty swallowing or indigestion 

e changes in warts or moles 

* persistent cough or hoarseness in the throat 


Although the causes of cancer are incompletely 
understood, there are several risk factors that increase its 
chances: family history of cancer, smoking, poor diet 
(high in fat, low in fiber), excessive alcohol consump- 
tion, skin damage from sunlight, and exposure to radia- 
tion, chemicals, and environmental pollutants. 


The prostate gland is a walnut-sized organ in the 
male reproductive system, located near the rectum below 
the bladder. The ACS reported that there were nearly 
185,000 new cases of prostate cancer in 1998, causing 
40,000 deaths, making prostate cancer the second most 
fatal cancer for men behind lung cancer. Worldwide stud- 
ies have shown that about 12% of men in Western coun- 
tries get prostate cancer, while 50% have enlarged 
prostates. Benign prostatic hyperplasia (BPH) is the 
enlargement of the prostate gland, called benign when it 
is non-cancerous although growth can be rapid. 


With early detection, 98% of men with prostate can- 
cer survive for five years. Many cases of prostate cancer 
grow so slowly that they don’t require treatment. Symp- 
toms of prostate cancer include difficulty in stopping or 
starting urination, frequent nighttime urination (noc- 
turia), weak urine flow, and blood in the urine or semen. 


Testicular cancer is most common in men between 
the ages of 15 and 34. The ACS estimated that there were 
7,600 cases of testicular cancer in 1998. 
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Stroke 


Strokes occur when the blood supply to the brain is 
interrupted and brain function becomes impaired due to 
lack of oxygen. Ischemic strokes occur due to blood ves- 
sels becoming blocked while hemorrhagic strokes are the 
result of broken blood vessels in or near the brain. 
Ischemic strokes account for about 80% of all strokes. 
The American Heart Association estimates that over 
600,000 Americans suffer from strokes each year, with 
men having a 20% higher risk of stroke than women, 
although more women die from strokes. Other risk fac- 
tors are hypertension (high blood pressure), previous 
heart attacks, age, family history, high cholesterol, smok- 
ing, obesity, alcoholism, and physical inactivity. African- 
Americans have 60 percent greater chances for strokes 
than whites. 


Symptoms of stroke include sudden weakness or 
numbness, blurring or loss of vision, difficulty speaking 
or understanding, sudden severe headache, and dizzi- 
ness or falling. Stroke victims should receive immediate 
emergency care. 


Male urinary tract problems 


The urinary system includes the kidneys and blad- 
der, the ureters between the kidneys and bladder, and the 
urethra, the tube through which urine flows from the 
bladder. Symptoms of urinary tract problems include fre- 
quent urination, excessive urination at night, painful or 
burning urination, weak urination, blood in the urine, or 
incontinence (involuntary loss of urine). Urethritis is 
infection of the urethra, which is a major symptom of 
sexually transmitted diseases (STDs). Kidney stones 
(nephrolithiasis) are the most common urinary tract 
problems, accounting for nearly one out of every 100 
hospital admissions in the United States. Eighty percent 
of kidney stone patients are men. About 12% of Ameri- 
can men will develop kidney stones during their life- 
times. Kidney stones cause extreme pain when they 
move from the kidneys into the ureters. Ten percent of 
kidney stone cases require surgery. The best prevention 
for kidney stones is drinking plenty of fluids daily. 


The male reproductive system 


The male reproductive system includes the penis, 
testicles, scrotum, prostate and other organs. Problems 
include orchitis, or infection of the testicles, and hydro- 
cele, the buildup of fluid on the testicles. Epididymitis is 
inflammation of the tube that transports sperm from the 
testicles, and can cause severe pain, swelling, and fever. 
A varicocele is a group of varicose veins in the scrotum 
that can cause swelling and damage sperm. Peyronie’s 
disease is the abnormal curvature of the penis caused by 
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accumulated scar tissue. Testicular torsion is considered 
a medical emergency, when a testicle becomes twisted 
and blood supply is cut off. This condition can lead to 
permanent damage if not treated quickly. It is most com- 
mon in males between the ages of 12 and 18. Prostatitis 
is infection or inflammation of the prostate gland. 


Sexually transmitted diseases include genital warts, 
chlamydia, gonorrhea, syphilis, genital herpes, hepati- 
tis and HIV (human immunodeficiency virus). HIV is 
the leading cause for death for American men between 
the ages of 25 and 45. Symptoms of STDs include dis- 
charge of fluid from the penis; painful urination; sores, 
lesions, itching, or rashes in the genital area; and 
swelling of the lymph nodes in the groin. Prevention of 
STDs begins with safe sexual behavior: wearing con- 
doms, limiting the number of sexual partners, not mixing 
sexual encounters with alcohol, and avoiding sexual con- 
tact with infected people, prostitutes and intravenous 
drug users. Men who engage in risky behaviors should 
have frequent HIV tests and medical examinations. 


Male sexual health 


Erectile dysfunction (ED), also called impotence, is 
a man’s inability to maintain an erection for sexual inter- 
course. It is estimated that half of all men over 40 experi- 
ence ED occasionally and 20 million American men are 
chronic sufferers, particularly older men as ED increases 
with age. Up to 80% of ED is caused by physical prob- 
lems, while 20% of cases are psychogenic, or psycholog- 
ical in origin. Causes of ED include hormonal problems, 
injuries, nerve damage, diseases, infections, diabetes, 
stress, depression, anxiety, drug abuse and interactions 
with prescription drugs. 


A self-test men can perform to determine whether 
ED is physical or psychological is the stamp test, or noc- 
turnal penile tumescence test. Physically healthy men 
experience several prolonged erections during sleep. The 
stamp test is done by attaching a strip of stamps around 
the penis before bedtime; if the stamps are torn in the 
morning, it generally indicates that nocturnal (nightly) 
erections have occurred and thus ED is not physiological. 
Men with ED should see urologists for further diagnosis 
and discussion of the several treatment options available 
including drugs, hormone injections and surgical repair 
or implants. 


Infertility occurs when men lack an adequate sup- 
ply of sperm to cause pregnancy. As many as 15% of 
American couples are affected by infertility in one or 
both partners, or over five million Americans. A World 
Health Organization (WHO) project found that in about 
20% of infertile couples, the problem was due to the 
man, while in another 27% of couples both partners had 
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KEY TERMS 


Emphysema—Disease of severe lung deterioration 
and impairment. 


Obesity—Condition defined as being overweight 
by 30 percent of normal limits. 


Sigmoidoscopy— Test procedure using an optical 
instrument to view the internal rectum and colon. 


Urologist—Physician specializing in male repro- 
ductive and urinary systems. 


infertility problems. Injuries, birth defects, infections, 
environmental pollutants, chronic stress, drug abuse and 
hormonal problems may account for male infertility, 
while one in four cases has no apparent cause and is 
termed idiopathic infertility. Declining sperm counts 
have been observed in industrialized countries, and pos- 
sible explanations for this decrease are as diverse as 
increased environmental pollutants to the use of plastic 
diapers, which a German study claims damages infant 
testicles by keeping in excess heat. Male infertility can 
be diagnosed by sperm analysis, blood tests, radiograph- 
ic scans of the testicles and other tests. 


Other types of sexual dysfunction include prema- 
ture ejaculation, in which men cannot sustain inter- 
course long enough to bring their partners to climax, and 
retarded ejaculation (also called male orgasmic disorder) 
when male orgasm becomes difficult. Some men have 
periods of inadequate sexual desire (hypoactive sexual 
desire disorder), while sexual aversion disorder (SAD) is 
fear and repulsion of sexual activity. Dyspareunia is 
painful intercourse, and should be reported to physicians 
as it may indicate STDs or infections. In addition to med- 
ical care, sexual dysfunction may be treated by sex ther- 
apy or psychotherapy depending on its causes. 


Vasectomies, a form of male birth control, are surgi- 
cal operations that sever the tubes that transport sperm 
from the testicles. Vasectomies can be reversed but ten 
percent of men become infertile due to the surgery. Cir- 
cumcision is the surgical removal of the foreskin of the 
penis, for religious and medical reasons, performed on 
60% of newborn males in the United States. Increasing 
controversy surrounds this procedure. Advocates of cir- 
cumcision claim it prevents infections (called balanitis) 
on the head of the penis and reduces chances of penile 
cancer. Opponents of circumcision claim that the outdat- 
ed procedure affords no medical benefits, that it causes 
unnecessary pain for infants, and that the lack of a fore- 
skin may reduce sexual pleasure and performance. 
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Men’s emotional health 


Depression is a mood disorder marked by sadness, 
emotional pain, and the inability to feel pleasure. At least 
10% of men will experience an episode of major depres- 
sion at least once in their lives. Men with depression are 
five times more likely to commit suicide, a major cause 
of mortality in men. Men are half as likely to seek psy- 
chological help than women. Men may suffer depression 
and emotional problems between the ages of 50 and 65, 
called the midlife crisis as men face the major transition 
into retirement and older age. 


Panic attacks have symptoms of overwhelming 
fear, chest pain, shortness of breath, numbness, and 
increased heart rate. Men may mistake them as heart 
attacks. Men are also plagued by addictions to nico- 
tine, alcohol, and other drugs, which are often the 
unhealthy escape routes from deeper emotional issues. 
Studies have estimated that as many as one third of 
Americans have suffered from sleep disorders, which 
may be psychological in origin and related to anxiety, 
stress and lifestyle. 


Mental illness can be particularly difficult for men 
because in our society men are taught to withhold rather 
than express emotions and feelings. Emotional problems 
can be strong signals for men to communicate and con- 
front deeper issues. Help can be found from physicians, 
psychotherapists, and spiritual or religious counselors. 
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| Menstrual disorders 


Definition 


Anything that interferes with the normal menstrual 
cycle, causing pain, unusually heavy or light bleeding, or 
missed periods. 


Description 


Typically, a woman of childbearing age should men- 
struate every 28 days or so unless she’s pregnant or mov- 
ing into menopause. But numerous things can wrong 
with the normal menstrual cycle, some the result of physi- 
cal causes, others emotional. These include amenorrhea, 
or the cessation of menstruation, menorrhagia, or heavy 
bleeding, and dysmenorrhea, or severe menstrual 
cramps. Nearly every woman will experience one or more 
of these menstrual irregularities at some time in her life. 


Amenorrhea 


There are two types of amenorrhea: primary and sec- 
ondary. Overall, they affect 2 to 5 percent of childbearing 
women, a number that is considerably higher among 
female athletes (possibly as high as 66 percent). 


Primary amenorrhea occurs when a girl of at least 16 
is not menstruating. Young girls may not have regular 
periods for their first year or two, or their periods may be 
very light, a condition known as oligomenorrhea. This 
is nothing to worry about. But if the period hasn’t begun 
at all by age 16, there may be something wrong. It’s most 
common in girls who are severely underweight and/or 
exercise intensely, both of which affect the amount of 
body fat necessary to trigger the release of hormones 
that, in turn, begins puberty. 


Secondary amenorrhea occurs in women of child- 
bearing age after a period of normal menstruation and is 
diagnosed when menstruation has stopped for three 
months. It can occur in women of any age. 


Dysmenorrhea 


Characterized by menstrual cramps or painful peri- 
ods, dysmenorrhea, which is Greek for “painful menstru- 
ation,” affects nearly every woman at some point in her 
life. It’s the most common reproductive problem in 
women, resulting in numerous days absent from school, 
work and other activities. There are two types: primary 
and secondary. 


Primary, or normal cramps, affects up to 90 percent 
of all women, usually occurring in women about three 
years after they start menstruating and continuing 
through their mid-twenties or until they have a child. 
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About 10 percent of women who have this type of dys- 
menorrhea can’t work, attend school, or participate in 
their normal activities. It may be accompanied by back- 
ache, dizziness, headache, nausea, vomiting, diarrhea 
and tenseness. The symptoms typically start a day or two 
before menstruation, usually ending when menstruation 
actually begins. 


Secondary dysmenorrhea has an underlying physical 
cause and primarily affects older women, although it 
may also occur immediately after a woman begins men- 
struation, however. 


Menorrhagia 


Menorrhagia, or heavy bleeding, most commonly 
occurs in the years just before menopause or just after 
women start menstruating. It occurs in 9 to 14 percent of 
all women. 


Causes and symptoms 
Amenorrhea 


The only symptom of primary amenorrhea is 
delayed menstruation. In addition to low body weight or 
excessive exercise, other causes of primary amenorrhea 
include Turner’s Syndrome, a birth defect related to the 
reproductive system, or ovarian problems. In secondary 
amenorrhea, the primary symptom is the ceasing of men- 
struation for at least three months. Causes include preg- 
nancy or breastfeeding, sudden weight loss or gain, 
intense exercise, stress, endocrine disorders affecting the 
thyroid, pituitary or adrenal glands, including Cushing’s 
Syndrome and hyperthyroidism, problems with or 
surgery on the ovaries, including removal of the ovaries, 
cysts or ovarian tumors. 


Dysmenorrhea 


Primary dysmenorrhea is related to the production of 
prostaglandins, natural chemicals the body makes that 
cause an inflammatory reaction. They also cause the mus- 
cles of the uterus to contract, thus helping the uterus shed 
the lining built up during the first part of a woman’s cycle. 
Women with severe menstrual pain have higher levels of 
prostaglandin in their menstrual blood than women who 
don’t have such pain. In some women, prostaglandins can 
cause some of the smooth muscles in the gastrointestinal 
tract to contract, resulting in the nausea, vomiting and 
diarrhea some women experience. Prostaglandins also 
cause the arteries and veins to expand, so that blood col- 
lects in them rather than flowing freely through them, 
causing pain and heaviness. Yet another reason for severe 
cramps, particularly in women who haven’t yet had a 
baby, is that the flow of the blood and clots through the 
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tiny cervical opening is painful. After a woman has a 
baby, however, the cervix opening is larger. 


Secondary dysmenorrhea is more serious and is 
related to some underlying cause. The pain may feel like 
regular menstrual cramps, but may last longer than nor- 
mal and occur throughout the month. It may be stronger 
on one side than the other. Possible causes include: 


e a tipped uterus 


e endometriosis, in which the lining of the uterus grows 
outside the uterus 


e adenomyosis, in which the endometrial lining grows 
into the muscle of the uterus 


e fibroids 

e pelvic inflammatory disease (PID) 

e an IUD 

e a uterine, ovarian, bowel or bladder tumor 
e uterine polyps 

¢ inflammatory bowel disease 


e scarring or adhesions from earlier surgery 


Menorrhagia 


Heavy bleeding during menstruation is usually relat- 
ed to a hormonal imbalance, although other causes 
include fibroids, cervical or endometrial polyps, the 
autoimmune disease lupus, pelvic inflammatory disease 
(PID), blood platelet disorder, or, possibly, some repro- 
ductive cancers. Thus, menorrhagia is actually a symp- 
tom of an underlying condition rather than a disease 
itself. It may also be related to the use of an IUD. 


Women with menorrhagia experience not only sig- 
nificant inconvenience, including basically being trapped 
in their homes during the first day or two of their periods, 
but may feel very tired due to the loss of iron-rich blood. 
It is usually diagnosed when a woman soaks through a 
tampon or pad every hour for several hours or has a peri- 
od lasting more than 7 days. Clots are not related to men- 
orrhagia, although women with heavy cycles may pass 
clots. They are typically a normal part of menstruation, 
more common when a woman has been sitting or in a sta- 
tionary position for a while 


Diagnosis 


Women should seek care from a gynecologist, family 
practitioner or internist for menstrual irregularities. 
Depending on the problem, various tests and procedures 
will be performed, but the one common to any menstrual 
problem is a pelvic exam. This should be scheduled when 
women are not menstruating, simply for convenience sake. 
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Male doctors typically have a female nurse or assis- 
tant in the room. The exam begins by checking the exter- 
nal genitalia for any sores or irregularities. Then the doc- 
tor inserts a speculum (a metal duckbill-shaped device 
that holds open the vagina) into the vagina and peers 
throughout the opening to evaluate the health of the 
cervix (opening of the uterus), and inside the vagina, 
looking for growths or any other abnormalities. 


The doctor will also manually examine the woman, 
inserting two fingers into the vagina while pressing on 
the abdomen, again feeling for any lumps or other abnor- 
malities, checking the size and shape of the reproductive 
organs, and watching for any signs of infection, such as 
tenderness or pain. The exam is typically covered by 
insurance and takes about 10 minutes. 


Other tests that will be done for menstrual irregulari- 
ties include: 


e A pregnancy test. The nurse takes some blood from a 
woman’s arm and it is tested for the presence of certain 
hormones that indicate a pregnancy has occurred. 


e Ultrasound. Typically performed by a trained ultra- 
sound technician, it involves using sound waves to get 
an image of the reproductive system. It is used to look 
for fibroids and other ovarian abnormalities that may 
cause heavy bleeding or cramps. Typically, the techni- 
cian will smear a jelly over the woman’s stomach, then 
place a probe on her stomach and watch the images 
appear on a computer screen. It is painless. Women 
may be asked not to urinate for several hours prior to 
the test, as a full bladder makes it easier to see the other 
internal organs. The test takes about 20 minutes. 


Endometrial biopsy. Used to check the health of uterine 
tissue in women who have unusually heavy bleeding, this 
test should be performed by the physician. Women should 
take a pain reliever like Motrin or Aleve prior to the pro- 
cedure, as there may be some cramping. The woman lies 
back on the table with her feet in stirrups and the doctor 
inserts a speculum, then opens the cervix slightly with an 
instrument called a tenaculum. Then the doctor slides a 
small, hollow catheter into the uterus and sucks a small 
piece of tissue from the uterine lining out. The tissue is 
then examined for any abnormalities in a laboratory. The 
test takes about 30 minutes and is typically covered by 
insurance. Some bleeding may result afterwards. 


e Blood, stool and urine tests may also be conducted to 
check for levels of various hormones, blood cells, and 
other chemicals. 


e Dilation and curettage (D&C): During this minor surgi- 
cal procedure, the cervix is opened and the lining of the 
uterus scraped for a tissue sample. 


e Laparascopy and hysteroscopy: in some instances, 
these surgical procedures, in which a small camera is 
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Adenomyosis—Uterine thickening caused when 
endometrial tissue, which normally lines the uterus, 
extends outward into the fibrous and muscular tis- 
sue of the uterus. 


Cervical polyps—Growths originating from the sur- 
face of the cervix or endocervical canal. These 
small, fragile growths hang from a stalk and pro- 
trude through the cervical opening (the os). 


Cushing’s Syndrome—A group of conditions 
caused by increased production of cortisol hor- 
mones or by the administration of glucocorticoid 
hormones (cortisone-like hormones). 


Endometriosis—A condition in which the tissue that 
normally lines the uterus (endometrium) grows in 
other areas of the body, causing pain, irregular 
bleeding, and frequently, infertility. 


Fibroids—Benign tumors of muscle and connective 


inserted into the woman to view the inside of the pelvis, 
abdomen or uterus. 


Treatment 


Amenorrhea 


For primary amenorrhea with no underlying problem, 
no treatment is necessary, and a wait-and-see approach is 
often adopted. If women have genetic or hormonal abnor- 
malities, amenorrhea is often treated with oral contracep- 
tives that contain combinations of estrogen and progestin. 
Side effects include bloating, weight gain and acne, 
although some birth control pills actually improve acne. 
Progestins, or synthetic progesterone, are also used alone 
to “jump start” a woman’s period. They include medrox- 
yprogesterone (Provera, Amen, Depo-Provera), norethin- 
drone acetate (Aygestin, Norlutate), and norgestrel 
(Ovrel).If the amenorrhea is due to a physical problem, 
such as a closed vagina, surgery may be required. 


With secondary amenorrhea, treatment depends on 
the cause. Hormonal imbalances are treated with supple- 
mental hormones. Tumors or cysts may require surgery, 
obesity may require a diet and exercise regimen, while 
amenorrhea resulting from too much dieting or exercise 
necessitates lifestyle changes. 


Dysmenorrhea 


Primary dysmenorrhea is typically treated with non- 
steroidal anti-inflammatory medications like ibuprofen 
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tissue that develop within or are attached to the 
uterine wall. 


Hyperthyroidism—An imbalance in metabolism that 
occurs from overproduction of thyroid hormone. 


Inflammatory bowel disease—A chronic inflamma- 
tory disease that can affect any part of the gastroin- 
testinal tract but most commonly affects the ileium. 


Lupus—A chronic inflammatory autoimmune disor- 
der that may affect many organ systems including 
the skin, joints, and internal organs. 


Pelvic inflammatory disease (PID)—A general term 
referring to infection involving the lining of the 
uterus, the Fallopian tubes, or the ovaries. 


Turner’s Syndrome—A disorder in women caused 
by an inherited chromosomal defect. This disorder 
inhibits sexual development and causes infertility. A 
symptom is absence of menstruation. 


and naproxen, which studies show help 64 to 100 per- 
cent of women. Birth control pills relieve pain and 
symptoms in about 90 percent of women by suppressing 
ovulation and reducing the amount of menstrual blood. 
It may take up to three cycles before a woman feels 
relief. Heat, whether a heating pad or hot bath, can also 
help relieve pain. 


Treatment for secondary dysmenorrhea depends on 
the underlying cause of the condition. 


Menorrhagia 


If there are no other problems, and the bleeding is 
due to hormonal imbalances, birth control pills are 
often prescribed to bring the bleeding under control and 
regulate menstruation. Medications, such as ibuprofen 
and naproxen, can also help reduce the bleeding and 
any cramping associated with it. In severe cases, doc- 
tors may recommend removing the uterus during a hys- 
terectomy, or performing some form of endometrial 
ablation, which removes the lining of the uterus. These 
are typically only offered to women who are finished 
having children. 


Alternative treatment 
Amenorrhea 


There are several herbal remedies that can bring on 
menstruation, including: black cohosh, cramp bark, 


2171 


SAIPAOSIP [eNAJsSUsW 


Mental retardation 


chasteberry, celery, turmeric, and marsh mallow. Numer- 
ous relaxation techniques, such as meditation, deep 
breathing, and yoga can help reduce stress and its affects 
on menstruation. 


Dysmenorrhea 


Numerous alternative treatments may help relieve 
the menstrual pain. These include: 


e Transcutaneous electrical nerve stimulation (TENS), 
which several studies found, relieved pain in 42 to 60 
percent of participants, working faster than naproxen in 
one study. 


e Acupuncture: One study of 43 patients followed for a 
year found that 90 percent of those who had acupunc- 
ture once a week for three menstrual cycles had less 
pain, and 43 percent used less pain medication. 


e Omega-3 fatty acids: Often sold as fish oil supple- 
ments, they are a known anti-inflammatory, working 
against the effects of prostaglandins. Studies found that 
women with low amounts of omega-3 fatty acids in 
their diets were more likely to have menstrual carmps; 
those who took supplements had less pain. 


e Vitamin B-1: One large study found that symptoms dis- 
appeared in 87 percent of women who took 100 mg a 
day for 90 days. 


e Magnesium supplements: One study of 30 women who 
took 4.5 milligrams of oral magnesium three times 
daily for part of the month decreased their symptoms 
up to 84 percent. 


Menorrhagia 


Herbs used to treat menorrhagia include yarrow, net- 
tles and shepherd’s purse, as well as agrimony, particu- 
larly used in Chinese medicine, ladies mantle, vervain 
and red raspberry, which are thought to strengthen the 
uterus. Vitex is another herb recommended for a variety 
of menstrual disorders ranging from menorrhagia to 
PMS. Women may want to make sure they’re taking an 
iron supplement to replace the iron lost during the heavy 
bleeding, although they should check with their doctor to 
make sure they don’t suffer from a condition of having 
too much iron. Helpful vitamins include vitamin A, 
because women with heavy bleeding typically have 
lower levels of Vitamin A, K, which aids in clotting, and 
C and bioflavinoids which help strengthen veins and cap- 
illaries. Zinc may also help. 


Prognosis 
The prognosis for all menstrual irregularities is good 


once treatment is initiated. 
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Prevention 
Amenorrhea 


Simply following a healthy exercise and nutritional 
program can help prevent amenorrhia, as can reducing 
stress and learning relaxation techniques. Also, avoiding 
excessive alcohol intake and quitting smoking may pre- 
vent missed periods. 


Dysmenorrhea 


Prevention includes certain dietary supplements and 
vitamins described above. Exercise may also help. 


Menorrhagia 


There’s little women can do to prevent this menstru- 
al irregularity other than discovering the root cause. One 
thing they can do, however, is stop using an IUD, which 
can often cause heavier bleeding. 


Resources 


BOOKS 

Dan , Alice J. (Editor), Linda L. Lewis (Editor) Menstrual 
Health in Women’s Lives Univ of Illinois Press, 1991. 

Flaws, Robert S. Honora L. Wolfe A Handbook of Menstrual 
Diseases in Chinese Medicine Blue Poppy Press, 1999. 

Francis-Cheung, Theresa. A Break in Your Cycle : The Medical 
and Emotional Causes and Effects of Amenorrhea John 
Wiley & Sons, 1998. 

Owen, Lara. Honoring Menstruation : A Time of Self-Renewal 
Crossing Press, 1998. 

Trickey, Ruth. Women Hormones and the Menstrual Cycle : 
Herbal and Medical Solutions from Adolescence to 
Menopause Allen & Unwin, 1998. 


ORGANIZATIONS 

Advancement of Women’s Health Research, 1828 L Street, 
N.W., Suite 625 Washington, D.C. 20036, 202-223-8224 
<www.womens-health.org>. 

National Women’s Health Resource Center, 120 Albany Street 
Suite 820 New Brunswick, NJ 08901, 877-986-9472 
<www.healthywomen.org>. 
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Menstrual disorders see Dysmenorrhea 
Menstrual pain see Dysmenorrhea 


| Mental retardation 


Definition 


Mental retardation is a developmental disability that 
first appears in children under the age of 18. It is defined 
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as an intellectual functioning level (as measured by stan- 
dard tests for intelligence quotient) that is well below 
average and significant limitations in daily living skills 
(adaptive functioning). 


Description 


Mental retardation occurs in 2.5-3% of the general 
population. About 6-7.5 million mentally retarded indi- 
viduals live in the United States alone. Mental retarda- 
tion begins in childhood or adolescence before the age of 
18. In most cases, it persists throughout adulthood. A 
diagnosis of mental retardation is made if an individual 
has an intellectual functioning level well below average 
and significant limitations in two or more adaptive skill 
areas. Intellectual functioning level is defined by stan- 
dardized tests that measure the ability to reason in terms 
of mental age (intelligence quotient or IQ). Mental retar- 
dation is defined as IQ score below 70-75. Adaptive 
skills are the skills needed for daily life. Such skills 
include the ability to produce and understand language 
(communication); home-living skills; use of community 
resources; health, safety, leisure, self-care, and social 
skills; self-direction; functional academic skills (reading, 
writing, and arithmetic); and work skills. 


In general, mentally retarded children reach devel- 
opmental milestones such as walking and talking much 
later than the general population. Symptoms of mental 
retardation may appear at birth or later in childhood. 
Time of onset depends on the suspected cause of the dis- 
ability. Some cases of mild mental retardation are not 
diagnosed before the child enters preschool. These chil- 
dren typically have difficulties with social, communica- 
tion, and functional academic skills. Children who have a 
neurological disorder or illness such as encephalitis or 
meningitis may suddenly show signs of cognitive 
impairment and adaptive difficulties. 


Mental retardation varies in severity. The Diagnostic 
and Statistical Manual of Mental Disorders, Fourth Edi- 
tion (DSM-IV) is the diagnostic standard for mental 
healthcare professionals in the United States. The DSM- 
IV classifies four different degrees of mental retardation: 
mild, moderate, severe, and profound. These categories 
are based on the functioning level of the individual. 


Mild mental retardation 


Approximately 85% of the mentally retarded popu- 
lation is in the mildly retarded category. Their IQ score 
ranges from 50-75, and they can often acquire academic 
skills up to the 6th grade level. They can become fairly 
self-sufficient and in some cases live independently, with 
community and social support. 
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Moderate mental retardation 


About 10% of the mentally retarded population is 
considered moderately retarded. Moderately retarded 
individuals have IQ scores ranging from 35-55. They can 
carry out work and self-care tasks with moderate super- 
vision. They typically acquire communication skills in 
childhood and are able to live and function successfully 
within the community in a supervised environment such 
as a group home. 


Severe mental retardation 


About 3-4% of the mentally retarded population is 
severely retarded. Severely retarded individuals have IQ 
scores of 20-40. They may master very basic self-care 
skills and some communication skills. Many severely 
retarded individuals are able to live in a group home. 


Profound mental retardation 


Only 1-2% of the mentally retarded population is 
classified as profoundly retarded. Profoundly retarded 
individuals have IQ scores under 20-25. They may be 
able to develop basic self-care and communication skills 
with appropriate support and training. Their retardation 
is often caused by an accompanying neurological disor- 
der. The profoundly retarded need a high level of struc- 
ture and supervision. 


The American Association on Mental Retardation 
(AAMR) has developed another widely accepted diagnos- 
tic classification system for mental retardation. The 
AAMR classification system focuses on the capabilities of 
the retarded individual rather than on the limitations. The 
categories describe the level of support required. They are: 
intermittent support, limited support, extensive support, 
and pervasive support. To some extent, the AAMR classi- 
fication mirrors the DSM-IV classification. Intermittent 
support, for example, is support needed only occasionally, 
perhaps during times of stress or crisis. It is the type of 
support typically required for most mildly retarded indi- 
viduals. At the other end of the spectrum, pervasive sup- 
port, or life-long, daily support for most adaptive areas, 
would be required for profoundly retarded individuals. 


Causes and symptoms 


Low IQ scores and limitations in adaptive skills are 
the hallmarks of mental retardation. Aggression, self- 
injury, and mood disorders are sometimes associated 
with the disability. The severity of the symptoms and the 
age at which they first appear depend on the cause. Chil- 
dren who are mentally retarded reach developmental 
milestones significantly later than expected, if at all. If 
retardation is caused by chromosomal or other genetic 
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KEY TERMS 


Amniocentesis—A test usually done between 16 
and 20 weeks of pregnancy to detect any abnormal- 
ities in the development of the fetus. A small 
amount of the fluid surrounding the fetus (amniotic 
fluid) is drawn out through a needle inserted into 
the mother’s womb. Laboratory analysis of this fluid 
can detect various genetic defects, such as Down 
syndrome, or neural tube defects. 


Developmental delay—the failure to meet certain 
developmental milestones, such as sitting, walking, 
and talking, at the average age. Developmental 
delay may indicate a problem in development of 
the central nervous system. 


Down syndrome—A disorder caused by an abnor- 
mality at the 21st chromosome. One symptom of 
Down syndrome is mental retardation. 


Extensive support—Ongoing daily support required 
to assist an individual in a specific adaptive area, 
such as daily help with preparing meals. 


Hib disease—An infection caused by Haemophilus 
influenza type b (Hib). This disease mainly affects chil- 
dren under the age of five. In that age group, it is the 
leading cause of bacterial meningitis, pneumonia, 
joint and bone infections, and throat inflammations. 


Inborn error of metabolism—A rare enzyme defi- 
ciency; children with inborn errors of metabolism 


disorders, it is often apparent from infancy. If retardation 
is caused by childhood illnesses or injuries, learning and 
adaptive skills that were once easy may suddenly 
become difficult or impossible to master. 


In about 35% of cases, the cause of mental retarda- 
tion cannot be found. Biological and environmental fac- 
tors that can cause mental retardation include: 


Genetics 


About 5% of mental retardation is caused by heredi- 
tary factors. Mental retardation may be caused by an 
inherited abnormality of the genes, such as fragile X syn- 
drome. Fragile X, a defect in the chromosome that deter- 
mines sex, is the most common inherited cause of mental 
retardation. Single gene defects such as phenylketonuria 
(PKU) and other inborn errors of metabolism may also 
cause mental retardation if they are not found and treated 
early. An accident or mutation in genetic development 
may also cause retardation. Examples of such accidents 
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do not have certain enzymes that the body requires 
to maintain organ functions. Inborn errors of metab- 
olism can cause brain damage and mental retarda- 
tion if left untreated. Phenylketonuria is an inborn 
error of metabolism. 


Limited support—A predetermined period of assis- 
tance required to deal with a specific event, such as 
training for a new job. 


Phenylketonuria (PKU)—An inborn error in metab- 
olism that prevents the body from using phenylala- 
nine, an amino acid necessary for normal growth 
and development. 


Trisomy—An abnormality in chromosomal devel- 
opment. Chromosomes are the structures within a 
cell that carry its genetic information. They are 
organized in pairs. Humans have 23 pairs of chro- 
mosomes. In a trisomy syndrome, an extra chromo- 
some is present so that the individual has three of a 
particular chromosome instead of the normal pair. 
An extra chromosome 18 (trisomy 18) causes men- 
tal retardation. 


Ultrasonography—A process that uses the reflec- 
tion of high-frequency sound waves to make an 
image of structures deep within the body. Ultra- 
sonography is routinely used to detect fetal abnor- 
malities. 


are development of an extra chromosome 18 (trisomy 18) 
and Down syndrome. Down syndrome, also called mon- 
golism or trisomy 21, is caused by an abnormality in the 
development of chromosome 21. It is the most common 
genetic cause of mental retardation. 


Prenatal illnesses and issues 


Fetal alcohol syndrome affects one in 600 children 
in the United States. It is caused by excessive alcohol 
intake in the first twelve weeks (trimester) of pregnancy. 
Some studies have shown that even moderate alcohol use 
during pregnancy may cause learning disabilities in chil- 
dren. Drug abuse and cigarette smoking during pregnan- 
cy have also been linked to mental retardation. 


Maternal infections and illnesses such as glandular 
disorders, rubella, toxoplasmosis, and cytomegalovirus 
infection may cause mental retardation. When the moth- 
er has high blood pressure (hypertension) or blood poi- 
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soning (toxemia), the flow of oxygen to the fetus may be 
reduced, causing brain damage and mental retardation. 


Birth defects that cause physical deformities of the 
head, brain, and central nervous system frequently cause 
mental retardation. Neural tube defect, for example, is a 
birth defect in which the neural tube that forms the spinal 
cord does not close completely. This defect may cause 
children to develop an accumulation of cerebrospinal fluid 
on the brain (hydrocephalus). Hydrocephalus can cause 
learning impairment by putting pressure on the brain. 


Childhood illnesses and injuries 


Hyperthyroidism, whooping cough, chickenpox, 
measles, and Hib disease (a bacterial infection) may 
cause mental retardation if they are not treated adequate- 
ly. An infection of the membrane covering the brain 
(meningitis) or an inflammation of the brain itself 
(encephalitis) cause swelling that in turn may cause brain 
damage and mental retardation. Traumatic brain injury 
caused by a blow or a violent shake to the head may also 
cause brain damage and mental retardation in children. 


Environmental factors 


Ignored or neglected infants who are not provided 
the mental and physical stimulation required for normal 
development may suffer irreversible learning impair- 
ments. Children who live in poverty and suffer from mal- 
nutrition, unhealthy living conditions, and improper or 
inadequate medical care are at a higher risk. Exposure to 
lead can also cause mental retardation. Many children 
have developed lead poisoning by eating the flaking 
lead-based paint often found in older buildings. 


Diagnosis 


If mental retardation is suspected, a comprehensive 
physical examination and medical history should be 
done immediately to discover any organic cause of 
symptoms. Conditions such as hyperthyroidism and 
PKU are treatable. If these conditions are discovered 
early, the progression of retardation can be stopped and, 
in some cases, partially reversed. If a neurological cause 
such as brain injury is suspected, the child may be 
referred to a neurologist or neuropsychologist for testing. 


A complete medical, family, social, and educational 
history is compiled from existing medical and school 
records (if applicable) and from interviews with parents. 
Children are given intelligence tests to measure their 
learning abilities and intellectual functioning. Such tests 
include the Stanford-Binet Intelligence Scale, the Wech- 
sler Intelligence Scales, the Wechsler Preschool and Pri- 
mary Scale of Intelligence, and the Kaufmann Assess- 
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ment Battery for Children. For infants, the Bayley Scales 
of Infant Development may be used to assess motor, lan- 
guage, and problem-solving skills. Interviews with par- 
ents or other caregivers are used to assess the child’s 
daily living, muscle control, communication, and social 
skills. The Woodcock-Johnson Scales of Independent 
Behavior and the Vineland Adaptive Behavior Scale 
(VABS) are frequently used to test these skills. 


Treatment 


Federal legislation entitles mentally retarded children 
to free testing and appropriate, individualized education 
and skills training within the school system from ages 3-21. 
For children under the age of three, many states have estab- 
lished early intervention programs that assess, recommend, 
and begin treatment programs. Many day schools are avail- 
able to help train retarded children in basic skills such as 
bathing and feeding themselves. Extracurricular activities 
and social programs are also important in helping retarded 
children and adolescents gain self-esteem. 


Training in independent living and job skills is often 
begun in early adulthood. The level of training depends 
on the degree of retardation. Mildly retarded individuals 
can often acquire the skills needed to live independently 
and hold an outside job. Moderate to profoundly retarded 
individuals usually require supervised community living. 


Family therapy can help relatives of the mentally 
retarded develop coping skills. It can also help parents 
deal with feelings of guilt or anger. A supportive, warm 
home environment is essential to help the mentally 
retarded reach their full potential. 


Prognosis 


Individuals with mild to moderate mental retardation 
are frequently able to achieve some self-sufficiency and 
to lead happy and fulfilling lives. To reach these goals, 
they need appropriate and consistent educational, com- 
munity, social, family, and vocational supports. The out- 
look is less promising for those with severe to profound 
retardation. Studies have shown that these individuals 
have a shortened life expectancy. The diseases that are 
usually associated with severe retardation may cause the 
shorter life span. People with Down syndrome will 
develop the brain changes that characterize Alzheimer’s 
disease in later life and may develop the clinical symp- 
toms of this disease as well. 


Prevention 


Immunization against diseases such as measles and 
Hib prevents many of the illnesses that can cause mental 
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retardation. In addition, all children should undergo rou- 
tine developmental screening as part of their pediatric 
care. Screening is particularly critical for those children 
who may be neglected or undernourished or may live in 
disease-producing conditions. Newborn screening and 
immediate treatment for PKU and hyperthyroidism can 
usually catch these disorders early enough to prevent 
retardation. 


Good prenatal care can also help prevent retardation. 
Pregnant women should be educated about the risks of 
drinking and the need to maintain good nutrition during 
pregnancy. Tests such as amniocentesis and ultrasonog- 
raphy can determine whether a fetus is developing nor- 
mally in the womb. 
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i Mental status examination 


Definition 


A mental status examination (MSE) is an assessment 
of a patient’s level of cognitive (knowledge-related) abil- 
ity, appearance, emotional mood, and speech and thought 
patterns at the time of evaluation. It is one part of a full 
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neurologic (nervous system) examination and includes 
the examiner’s observations about the patient’s attitude 
and cooperativeness as well as the patient’s answers to 
specific questions. The most commonly used test of cog- 
nitive functioning per se is the so-called Folstein Mini- 
Mental Status Examination (MMSE), developed in 1975. 


Purpose 


The purpose of a mental status examination is to 
assess the presence and extent of a person’s mental 
impairment. The cognitive functions that are measured 
during the MSE include the person’s sense of time, place, 
and personal identity, memory; speech; general intellec- 
tual level; mathematical ability; insight or judgment; and 
reasoning or problem-solving ability. Complete MSEs are 
most commonly given to elderly people and to other 
patients being evaluated for dementia (including AIDS- 
related dementia). Dementia is an overall decline in a per- 
son’s intellectual function— including difficulties with 
language, simple calculations, planning or decision-mak- 
ing, and motor (muscular movement) skills as well as loss 
of memory. The MSE is an important part of the differen- 
tial diagnosis of dementia and other psychiatric symp- 
toms or disorders. The MSE results may suggest specific 
areas for further testing or specific types of required tests. 
A mental status examination can also be given repeatedly 
to monitor or document changes in a patient’s condition. 


Precautions 


A MSE cannot be given to a patient who cannot pay 
attention to the examiner, for example as a result of being 
in a coma or unconscious; or is completely unable to speak 
(aphasic); or is not fluent in the language of the examiner. 


Description 


The MMSE of Folstein evaluates five areas of men- 
tal status, namely, orientation, registration, attention and 
calculation, recall and language. A complete MSE is 
more comprehensive and evaluates the following 10 
areas of functioning: 


e Appearance. The examiner notes the person’s age, race, 
sex, civil status, and overall appearance. These features 
are significant because poor personal hygiene or 
grooming may reflect a loss of interest in self-care or 
physical inability to bathe or dress oneself. 


e Movement and behavior. The examiner observes the 
person’s gait (manner of walking), posture, coordina- 
tion, eye contact, facial expressions, and similar behav- 
iors. Problems with walking or coordination may 
reflect a disorder of the central nervous system. 
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KEY TERMS 


Aphasia—The loss of the ability to speak, or to 
understand written or spoken language. A person 
who cannot speak or understand language is said to 
be aphasic. 


Cognition—The act or process of knowing or per- 
ceiving. 


Coma—A state of prolonged unconsciousness in 
which a person cannot respond to spoken com- 
mands or mildly painful physical stimuli. 


Delusion—A belief that is resistant to reason or con- 
trary to actual fact. Common delusions include delu- 
sions of persecution, delusions about one’s impor- 
tance (sometimes called delusions of grandeur), or 
delusions of being controlled by others. 


Dementia—A decline in a person’s level of intellec- 
tual functioning. Dementia includes memory loss as 
well as difficulties with language, simple calcula- 
tions, planning or decision-making, and motor 
(muscular movement) skills. 


Affect. Affect refers to a person’s outwardly observable 
emotional reactions. It may include either a lack of 
emotional response to an event or an overreaction. 


Mood. Mood refers to the underlying emotional 
“atmosphere” or tone of the person’s answers. 


Speech. The examiner evaluates the volume of the per- 
son’s voice, the rate or speed of speech, the length of 
answers to questions, the appropriateness and clarity of 
the answers, and similar characteristics. 


Thought content. The examiner assesses what the 
patient is saying for indications of hallucinations, 
delusions, obsessions, symptoms of dissociation, or 
thoughts of suicide. Dissociation refers to the splitting- 
off of certain memories or mental processes from con- 
scious awareness. Dissociative symptoms include feel- 
ings of unreality, depersonalization, and confusion 
about one’s identity. 


Thought process. Thought process refers to the logical 
connections between thoughts and their relevance to the 
main thread of conversation. Irrelevant detail, repeated 
words and phrases, interrupted thinking (thought block- 
ing), and loose, illogical connections between thoughts, 
may be signs of a thought disorder. 


e Cognition. Cognition refers to the act or condition of 
knowing. The evaluation assesses the person’s orienta- 
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Dissociation—The splitting off of certain mental 
processes from conscious awareness. Specific 
symptoms of dissociation include feelings of unreal- 
ity, depersonalization, and confusion about one’s 
identity. 


Hallucination—A sensory experience, usually 
involving either sight or hearing, of something that 
does not exist outside the mind. 


Illusion—A false visual perception of an object that 
others perceive correctly. A common example is the 
number of sightings of “UFOs” that turn out to be 
airplanes or weather balloons. 


Obsession—Domination of thoughts or feelings by 
a persistent idea, desire, or image. 


Organic brain disorder—An organic brain disorder 
refers to impaired brain function due to damage or 
deterioration of brain tissue. 


tion (ability to locate himself or herself) with regard to 
time, place, and personal identity; long- and short-term 
memory; ability to perform simple arithmetic (counting 
backward by threes or sevens); general intellectual level 
or fund of knowledge (identifying the last five Presi- 
dents, or similar questions); ability to think abstractly 
(explaining a proverb); ability to name specified objects 
and read or write complete sentences; ability to under- 
stand and perform a task (showing the examiner how to 
comb one’s hair or throw a ball); ability to draw a sim- 
ple map or copy a design or geometrical figure; ability 
to distinguish between right and left. 


e Judgment. The examiner asks the person what he or she 
would do about a commonsense problem, such as run- 
ning out of a prescription medication. 


e Insight. Insight refers to a person’s ability to recognize 
a problem and understand its nature and severity. 


The length of time required for a mental status 
examination depends on the patient’s condition. It may 
take as little as five minutes to examine a healthy person. 
Patients with speech problems or intellectual impair- 
ments, dementia, or other organic brain disorders may 
require 15 or 20 minutes. The examiner may choose to 
spend more time on certain portions of the MSE and less 
time on others, depending on the patient’s condition and 
answers. 
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Mental status examination 


Preparation 


Preparation for a mental status examination 
includes a careful medical and psychiatric history of the 
patient. The history helps the examiner to interpret the 
patient’s appearance and answers with greater accuracy, 
because some physical illnesses may produce psychi- 
atric symptoms or require medications that influence the 
patient’s mood or attentiveness. The psychiatric history 
should include a family history as well as the patient’s 
personal history of development, behavior patterns, and 
previous treatment for mental disorders (if any). Symp- 
toms of dissociation, for example, often point to a histo- 
ry of childhood abuse, rape, or other severe emotional 
traumas in adult life. The examiner should also include 
information about the patient’s occupation, level of edu- 
cation, marital status, and right- or left-handedness. 
Information about occupation and education helps in 
evaluating the patient’s use of language, extent of mem- 
ory loss, reasoning ability, and similar functions. Hand- 
edness is important in determining which half of the 
patient’s brain is involved in writing, picking up a pen- 
cil, or other similar tasks that he or she may be asked to 
perform during the examination. 


Aftercare 


Depending on the examiner’s specific observations, 
the patient may be given additional tests for follow-up. 
These tests might include blood or urine samples to test 
for drug or alcohol abuse, anemia, diabetes, disorders of 
the liver or kidneys, vitamin or thyroid deficiencies, med- 
ication side effects, or syphilis and AIDS. Brain imaging 
(CT, MRI, or PET scans) may be used to look for signs of 
seizures, strokes, head trauma, brain tumors, or other evi- 
dence of damage to specific parts of the brain. A spinal 
tap may be performed if the doctor thinks the patient may 
have an infection of the central nervous system. 


Normal results 


Normal results for a mental status examination 
depend to some extent on the patient’s history, level of 
education, and recent life events. For example, a 
depressed mood is appropriate in the context of a recent 
death or other sad event in the patient’s family but inap- 
propriate in the context of a recent pay raise. Speech pat- 
terns are often influenced by racial or ethnic background 
as well as by occupation or schooling. In general, howev- 
er, the absence of obvious delusions, hallucinations, or 
thought disorders together with the presence of insight, 
good judgment, and socially appropriate appearance and 
behavior are considered normal results. A normal numer- 
ical score for the MMSE is between 28 and 30. 
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Abnormal results 


Abnormal results for a mental status examination 
include: 


e any evidence of organic brain damage 
e evidence of thought disorders 


e a mood or affect that is clearly inappropriate to its con- 
text 


e thoughts of suicide 

e disturbed speech patterns 

e dissociative symptoms 

e delusions or hallucinations 


A score below 27 on the MMSE usually indicates an 
organic brain disorder. 


Resources 
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tion. New York and Oxford: Oxford University Press, 
1996. 
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“Psychiatric Disorders: Psychiatric Assessment.” In Cur- 
rent Medical Diagnosis & Treatment 2001, 40th edition, 
ed. L. M. Tierney, Jr., MD, et al. New York: Lange Med- 
ical Books/McGraw-Hill, 2001. 

Mabbett, P. D. Delmar’s Instant Nursing Assessment: Mental 
Health. Albany, NY: Delmar Publishers, 1996-1998. 

“Neurologic Disorders: Neurologic Examination.” In The 
Merck Manual of Diagnosis and Therapy, 17th edition, 
edited by Mark H. Beers, MD, and Robert Berkow, MD. 
Whitehouse Station, NJ: Merck Research Laboratories, 
1999, 


PERIODICALS 
Folstein MF et al., “Mini-mental state: A practical method for 


grading the cognitive state of patients for the clinician.” 
Journal of Psychiatric Research 12 (1975): 189-198. 


ORGANIZATION 

American Psychiatric Association. 1400 K Street, NW. Washing- 
ton, DC 20005. (202) 682-6220. <http://www.psych.org>. 
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National Institute of Neurological Disorders and Stroke 
(NINDS). Building 31, Room 8A06, 9000 Rockville Pike, 
Bethesda, MD 20892. (301) 496-5751. <http://www. 
ninds.nih.gov>. 

National Institute on Aging Information Center. P.O. Box 8057, 
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| Metabolic acidosis 


Definition 


Metabolic acidosis is a pH imbalance in which the 
body has accumulated too much acid and does not have 
enough bicarbonate to effectively neutralize the effects 
of the acid. 


Description 


Metabolic acidosis, as a disruption of the body’s 
acid/base balance, can be a mild symptom brought on by 
a lack of insulin, a starvation diet, or a gastrointestinal 
disorder like vomiting and diarrhea. Metabolic acidosis 
can indicate a more serious problem with a major organ 
like the liver, heart, or kidneys. It can also be one of the 
first signs of drug overdose or poisoning. 


Causes and symptoms 


Metabolic acidosis occurs when the body has more 
acid than base in it. Chemists use the term “pH” to 
describe how acidic or basic a substance is. Based on a 
scale of 14, a pH of 7.0 is neutral. A pH below 7.0 is an 
acid; the lower the number, the stronger the acid. A pH 
above 7.0 is a base; the higher the number, the stronger 
the base. Blood pH is slightly basic (alkaline), with a 
normal range of 7.36-7.44. 


Acid is a natural by-product of the breakdown of fats 
and other processes in the body; however, in some condi- 
tions, the body does not have enough bicarbonate, an acid 
neutralizer, to balance the acids produced. This can occur 
when the body uses fats for energy instead of carbohy- 
drates. Conditions where metabolic acidosis can occur 
include chronic alcoholism, malnutrition, and diabetic 
ketoacidosis. Consuming a diet low in carbohydrates and 
high in fats can also produce metabolic acidosis. The disor- 
der may also be a symptom of another condition like kid- 
ney failure, liver failure, or severe diarrhea. The build-up of 
lactic acid in the blood due to such conditions as heart fail- 
ure, shock, or cancer, induces metabolic acidosis. Some 
poisonings and overdoses (aspirin, methanol, or ethylene 
glycol) also produce symptoms of metabolic acidosis. 


In mild cases of metabolic acidosis, symptoms 
include headache, lack of energy, and sleepiness. 
Breathing may become fast and shallow. Nausea, vomit- 
ing, diarrhea, dehydration, and loss of appetite are also 
associated with metabolic acidosis. Diabetic patients 
with symptoms of metabolic acidosis may also have 
breath that smells fruity. The patient may lose conscious- 
ness or become disoriented. Severe cases can produce 
coma and death. 
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KEY TERMS 


Diabetic ketoacidosis—A condition caused by 
low insulin levels where the amount of sugar and 
ketones in the blood is high. 


pH—A measurement of the acidity or alkalinity of 
a solution based on the amount of hydrogen ions 
available. Based on a scale of 14, a pH of 7.0 is 
neutral. A pH below 7.0 is an acid; the lower the 
number, the stronger the acid. A pH above 7.0 is a 
base; the higher the number, the stronger the base. 
Blood pH is slightly alkaline (basic) with a normal 
range of 7.36-7.44. 


Diagnosis 


Metabolic acidosis is suspected based on symptoms, 
but is usually confirmed by laboratory tests on blood and 
urine samples. Blood pH below 7.35 confirms the condi- 
tion. Levels of other blood components, including potas- 
sium, glucose, ketones, or lactic acid, may also be above 
normal ranges. The level of bicarbonate in the blood will 
be low, usually less than 22 mEq/L. Urine pH may fall 
below 4.5 in metabolic acidosis. 


Treatment 


Treatment focuses first on correcting the acid imbal- 
ance. Usually, sodium bicarbonate and fluids will be 
injected into the blood through a vein. An intravenous line 
may be started to administer fluids and allow for the quick 
injection of other drugs that may be needed. If the patient 
is diabetic, insulin may be administered. Drugs to regulate 
blood pressure or heart rate, to prevent seizures, or to con- 
trol nausea and vomiting might be given. Vital signs like 
pulse, respiration, blood pressure, and body temperature 
will be monitored. The underlying cause of the metabolic 
acidosis must also be diagnosed and corrected. 


Prognosis 


If the metabolic acidosis is recognized and treated 
promptly, the patient may have no long-term complications, 
however, the underlying condition that caused the acidosis 
needs to be corrected or managed. Severe metabolic acido- 
sis that is left untreated will lead to coma and death. 


Prevention 
Diabetic patients need to routinely test their urine 


for sugar and acetone, strictly follow their appropriate 


2179 


sisoploe d10qejaw 


Metabolic alkalosis 


diet, and take any medications or insulin to prevent meta- 
bolic acidosis. Patients receiving tube feedings or intra- 
venous feedings must be monitored to prevent dehydra- 
tion or the accumulation of ketones or lactic acid. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. “Acid-Base Distur- 
bances.” In Cecil Textbook of Medicine. Philadelphia: W. 
B. Saunders Co., 1996. 

DuBose Jr., Thomas D. “Acidosis and Alkalosis.” In Harrison s 
Principles of Internal Medicine, ed. Anthony S. Fauci, et 
al. New York: McGraw-Hill, 1997. 

“Fluid, Electrolyte, and Acid-Base Disorders.” In Family Med- 
icine Principles and Practices. 5th ed. New York: 
Springer-Verlag, 1998. 

“Fluid & Electrolyte Disorders.” In Current Medical Diagno- 
sis and Treatment, 1998. 37th ed. Ed. Stephen McPhee, et 
al. Stamford: Appleton & Lange, 1997. 
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| Metabolic alkalosis 


Definition 


Metabolic alkalosis is a pH imbalance in which the 
body has accumulated too much of an alkaline substance, 
such as bicarbonate, and does not have enough acid to 
effectively neutralize the effects of the alkali. 


Description 


Metabolic alkalosis, as a disturbance of the body’s 
acid/base balance, can be a mild condition, brought on by 
vomiting, the use of steroids or diuretic drugs, or the 
overuse of antacids or laxatives. Metabolic alkalosis can 
also indicate a more serious problem with a major organ 
such as the kidneys. 


Causes and symptoms 


Metabolic alkalosis occurs when the body has more 
base than acid in the system. Chemists use the term “pH” 
to decribe how acidic or alkaline (also called basic) a 
substance is. Based on a scale of 14, a pH of 7.0 is neu- 
tral. A pH below 7.0 is an acid; the lower the number, the 
stronger the acid. A pH above 7.0 is alkaline; the higher 
the number, the stronger the alkali. Blood pH is slightly 
alkaline, with a normal range of 7.36-7.44. Conditions 
that lead to a reduced amount of fluid in the body, like 
vomiting or excessive urination due to use of diuretic 
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drugs, change the balance of fluids and salts. The blood 
levels of potassium and sodium can decrease dramatical- 
ly, causing symptoms of metabolic alkalosis. 


In cases of metabolic alkalosis, slowed breathing may 
be an initial symptom. The patient may have episodes of 
apnea (not breathing) that may go on 15 seconds or longer. 
Cyanosis, a bluish or purplish discoloration of the skin, 
may also develop as a sign of inadequate oxygen intake. 
Nausea, vomiting, and diarrhea may also occur. Other 
symptoms can include irritability, twitching, confusion, 
and picking at bedclothes. Rapid heart rate, irregular heart 
beats, and a drop in blood pressure are also symptoms. 
Severe cases can lead to convulsions and coma. 


Diagnosis 

Metabolic alkalosis may be suspected based on 
symptoms, but often may not be noticeable. The condi- 
tion is usually confirmed by laboratory tests on blood 
and urine samples. Blood pH above 7.45 confirms the 
condition. Levels of other blood components, including 
salts like potassium, sodium, and chloride, fall below 
normal ranges. The level of bicarbonate in the blood will 
be high, usually greater than 29 mEq/L. Urine pH may 
rise to about 7.0 in metabolic alkalosis. 


Treatment 


Treatment focuses first on correcting the imbalance. 
An intravenous line may be started to administer fluids 
(generally normal saline, a salt water solution) and allow 
for the quick injection of other drugs that may be needed. 
Potassium chloride will be administered. Drugs to regu- 
late blood pressure or heart rate, or to control nausea 
and vomiting might be given. Vital signs like pulse, res- 
piration, blood pressure, and body temperature will be 
monitored. The underlying cause of the metabolic alkalo- 
sis must also be diagnosed and corrected. 


Prognosis 


If metabolic alkalosis is recognized and treated 
promptly, the patient may have no long-term complica- 
tions; however, the underlying condition that caused the 
alkalosis needs to be corrected or managed. Severe meta- 
bolic alkalosis that is left untreated will lead to convul- 
sions, heart failure, and coma. 


Prevention 


Patients receiving tube feedings or intravenous 
feedings must be monitored to prevent an imbalance of 
fluids and salts, particularly potassium, sodium, and 
chloride. Overuse of some drugs, including diuretics, 
laxatives, and antacids, should be avoided. 
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KEY TERMS 


pH—A measurement of the acidity or alkalinity of 
a solution based on the amount of hydrogen ions 
available. Based on a scale of 14, a pH of 7.0 is 
neutral. A pH below 7.0 is an acid; the lower the 
number, the stronger the acid. A pH above 7.0 is a 
base; the higher the number, the stronger the base. 
Blood pH is slightly alkaline (basic) with a normal 
range of 7.36-7.44. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. “Acid-Base Distur- 
bances.” In Cecil Textbook of Medicine. Philadelphia: W. 
B. Saunders Co., 1996. 

DuBose Jr., Thomas D. “Acidosis and Alkalosis” In Harrison’s 
Principles of Internal Medicine, ed. Anthony S. Fauci, et 
al. New York: McGraw-Hill, 1997. 

“Fluid, Electrolyte, and Acid-Base Disorders.” In Family Med- 
icine Principles and Practices. 5th ed. New York: 
Springer-Verlag, 1998. 

“Fluid & Electrolyte Disorders.” In Current Medical Diagno- 
sis and Treatment, 1998. 37th ed. Ed. Stephen McPhee, et 
al. Stamford: Appleton & Lange, 1997. 
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Metabolic encephalopahty see Delirium 
Meth see Muscle relaxants 


i Methadone 


Definition 


Methadone is a powerful narcotic drug in the same 
class as heroin. This class is known as the opioids. 


Purpose 


Methadone, formerly known as dolophine, is a psy- 
choactive drug, meaning that it affects the mind or behav- 
ior. It belongs to the class of opioids, drugs that share 
some of the analgesic properties, and mimic the action of 
some of the body’s naturally occurring chemicals called 
peptides, such as endorphins and enkephalines. 


Methadone is used to relieve chronic pain in cancer 
patients and as a maintenance drug to control withdrawal 
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symptoms in people undergoing treatment for opiate 
addiction. 


In opiate addiction treatment, methadone blocks the 
opioid receptors of the brain that bind opiates such as 
heroin. The blocking of these receptors leads to two 
major effects: 


e because these chemical receptors remain blocked by 
methadone for up to 24 hours, even if a person addicted 
to heroin takes heroin after the administration of 
methadone, this person is not likely to feel the same 
effects of the heroin as he or she previously felt; 


e because the action of methadone is associated with 
slower and less intense withdrawal symptoms than 
those of heroin, the patient can experience milder opi- 
ate effects while the addiction is being treated and 
avoid the unpleasant withdrawal symptoms associated 
with heroin. 


Methadone has also been shown to reduce cravings 
for heroin while not altering a person’s mood. 


Precautions 


Methadone magnifies the effects of alcohol and 
other central nervous system depressants, such as anti- 
histamines, cold medicines, sedatives, tranquilizers, 
other prescription and over-the-counter (OTC) pain med- 
ications, barbiturates, seizure medications, muscle 
relaxants, and certain anesthetics including some dental 
anesthetics. Alcohol and other central nervous system 
depressants should not be taken or consumed while 
methadone is being taken. 


Methadone is a powerful narcotic. It can cause some 
people to feel drowsy, dizzy, or light-headed. People taking 
methadone should not drive a car or operate machinery. 


Intentional or accidental overdose of methadone can 
lead to unconsciousness, coma, or death. The signs of 
methadone overdose include confusion, difficulty speak- 
ing, seizures, severe nervousness or restlessness, severe 
dizziness, severe drowsiness, and/or slow or troubled 
breathing. These symptoms are increased by alcohol or 
other central nervous system (CNS) depressants. Anyone 
who feels that he or she, or someone else, may have over- 
dosed on methadone, or a combination of methadone and 
other central nervous system depressants, should seek 
emergency medical attention for that person at once. 


Description 


A typical adult dosage for methadone is 5-20 mg as 
an oral solution, 2.5-10 mg as an oral tablet or injection, 
every four to eight hours as necessary for pain. When 
used for detoxification, methadone is initially given in a 
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Methadone 


KEY TERMS 


Analgesic—Any agent that relieves pain. 


Central nervous system (CNS) depressant—Any 
drug that tends to reduce the activity of the central 
nervous system. The major drug categories included 
in this classification are: alcohol, anesthetics, anti- 
anxiety medications, antihistamines, antipsychotics, 
hypnotics, narcotics, sedatives, and tranquilizers. 


Endorphins—Any of several opiate peptides natu- 
rally produced in the brain that bind to certain neu- 
ron receptors and have the effect of relieving pain. 


Enkephalines—Peptides produced by the body that 
have analgesic properties. 


Morphine—Morphine is the naturally occurring opi- 
oid in the opium poppy, Papaver somniferum. It is a 
powerful narcotic analgesic, and its primary clinical 
use is in the management of moderately severe to 
severe pain. After heroin, morphine has the greatest 
potential for addiction of all narcotic analgesics. 


Narcotic—Any drug that produces insensibility or 
stupor and/or generally causes effects similar to 
those caused by morphine. 


dose of 15-100 mg per day as an oral solution. This dose 
is then decreased until the patient no longer requires the 
medication. The injection form of methadone is only 
used for detoxification in patients who are unable to take 
the medication by mouth. 


Preparation 


No preparation is generally necessary prior to the 
intake of methadone as a pain reliever. In cases of mainte- 
nance treatments, it is important to be sure that the patient 
is not currently intoxicated by alcohol, heroin, other opi- 
oids, or taking other central nervous system depressants. 


Aftercare 


Patients receiving methadone should be monitored 
for adverse reactions to this drug, and/or possible acci- 
dental overdose. 


Risks 


Methadone can interfere with or exacerbate certain 
medical conditions. For these reasons, it is important that 
the prescribing physician be informed of any current 
case, or history of: 
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Opiate—Any narcotic analgesic derived from a nat- 
ural source, such as morphine from the opium 


Poppy: 


Opioid receptors—Receptors located in the brain 
and various organs that bind opiates or opioid sub- 
stances. 


Opioids—One of the major classes of semi or fully 
synthetic psychoactive drugs that includes meth- 
adone. 


Psychoactive drugs—Any drug that affects the mind 
or behavior. There are five main classes of psy- 
choactive drugs: opiates and opioids (e.g. heroin 
and methadone); stimulants (e.g. cocaine, nicotine), 
depressants (e.g. tranquilizers, antipsychotics, alco- 
hol), hallucinogens (e.g. LSD), and marijuana and 
hashish. 


Receptor—A molecular structure on the surface 
that selectively binds a specific substance resulting 
in a specific physiological effect. 


e alcohol abuse 

e brain disease or head injury 

e colitis 

e drug dependency, particularly of narcotics 
e emotional problems 

e emphysema, asthma, or other chronic lung disease 
e enlarged prostate 

e gallstones or gallbladder disease 

e heart disease 

e kidney disease 

e liver disease 

e problems with urination 

* seizures 


e underactive thyroid 


Side effects 
The most common side effects of methadone include: 
* constipation 


e dizziness 
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e drowsiness 
e itching 
* nausea 
e urine retention 
* vomiting 
Less common side effects of methadone include: 
e abnormally fast or slow heartbeat 
e blurred or double vision 
¢ cold, clammy skin 
e depression or other mood changes 
e dry mouth 
e fainting 
e hallucinations 
e hives 
e loss of appetite 
e nightmares or unusual dreams 
* pinpoint pupils of the eyes 
e redness or flushing of the face 
e restlessness 
e rigid muscles 
* ringing or buzzing in the ears 
e seizure 
e severe drowsiness 
e skin reaction at the site of injection 
e stomach cramps or pain 
* sweating 
e trouble sleeping (insomnia) 


e yellowing of the skin or whites of the eyes 


Normal results 


Normal results after the administration of methadone 
to treat chronic pain is the alleviation of that patient’s 
pain, at least to the point where the pain is bearable. 


The normal result of methadone treatment to control 
heroin addiction is that the patient reduces heroin intake 
almost immediately upon starting methadone treatments, 
followed by complete abstinence, usually within two 
weeks after starting treatment. 


Resources 


BOOKS 

Preston, Andrew. The Methadone Briefing London: ISDD, 
1996. 

Ward, Jeff, Richard P. Mattick, and Wayne Hall (eds). 
Methadone Maintenance Treatment and Other Opioid 
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Replacement Therapies. Amsterdam, Netherlands: Har- 
wood Academic Publishing, 1997. 


PERIODICALS 

Dole, Vincent P. “What Have We Learned from Three Decades 
of Methadone Maintenance Treatment?” Drug and Alco- 
hol Review 13 (1994):3-4. 

Sadovsky, Richard. “Methadone Maintenance Therapy.” Amer- 
ican Family Physician (15 July 2000). 


ORGANIZATIONS 

National Alliance of Methadone Advocates (NAMA). 435 Sec- 
ond Avenue, New York, NY, 10010. (212) 595-6262. 
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Paul A. Johnson 


j Methemoglobinemia 


Definition 


When excessive hemoglobin in the blood is convert- 
ed to another chemical that cannot deliver oxygen to tis- 
sues, called methemoglobin. 


Description 


The molecule hemoglobin in the blood is responsible 
for binding oxygen to give to the body. When hemoglobin 
is oxidized to methemoglobin its structure changes and it 
is no longer able to bind oxygen. Hemoglobin is constant- 
ly under oxidizing stresses: however, normally less than 
1% of a person’s hemoglobin is in the methemoglobin 
state. This is due to the body’s systems that reduce methe- 
moglobin back to hemoglobin. Infants have a higher risk 
of acquiring methemoglobinemia because infant hemo- 
globin is more prone to be oxidized to methemoglobin. 


Causes and symptoms 


Methemoglobinemia can either be congenital or 
acquired. 


There are two causes of the congenital form. One 
cause is a defect in the body’s systems to reduce methe- 
moglobin to hemoglobin. The other cause is a mutant 
form of hemoglobin called hemoglobin M that cannot 
bind to oxygen. Both of these forms are typically benign. 


Acquired methemoglobinemia is caused by an exter- 
nal source, usually a drug or medication. Some of these 
medications include benzocaine, lidocaine and prilo- 
caine. These medications can inhibit the body’s systems 
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Microphthalmia and anophthalmia 


KEY TERMS 


Cyanosis—When the body does not receive 
enough oxygen. 


Oxidation—When a chemical element or com- 
pound loses an electron. 


Reduction—When a chemical element or com- 
pound gains an electron. 


of reducing methemoglobin to hemoglobin resulting in 
methemoglobinemia. 


With a methemoglobin level of 3-15% skin can turn 
to a pale gray or blue (cyanosis). With levels above 25% 
the following symptoms may be present: 


e cyanosis unaffected by oxygen administration 


e blood that is dark or chocolate in color that won’t 
change to red in the presence of oxygen 


e headache 
e weakness 
e confusion 
e chest pain 


When methemoglobin levels are above 70% death 
may result if not treated immediately. 


Diagnosis 

Diagnosis is based on the symptoms and history. If 
these are indicative of methemoglobinemia blood tests 
are performed to confirm the presence and level of 
methemoglobin. 


Treatment 


For acquired methemoglobinemia the typical treat- 
ment is with methylene blue. This is administered with 
an IV over a five-minute period and results are typically 
seen within 20 minutes. Methylene blue reduces methe- 
moglobin back to hemoglobin. 


Though congenital methemoglobinemia is usually 
benign, the form due to a defective reducing system can 
be treated with ascorbic acid (vitamin C) taken daily. The 
other congenital form due to hemoglobin M has no treat- 
ment as of late. 


Alternative Treatment 


There are not any known alternative treatments for 
methemoglobinemia. Methylene blue, or a similar treat- 
ment, is needed to reduce methemoglobin to hemoglobin. 
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Prognosis 


If found early, acquired methemoglobinemia can be 
easily treated with no side effects. After treatment with 
methylene blue the patient can expect a full recovery. 


Congenital methemoglobinemia is typically benign 
and should be observed. If methemoglobinemia symp- 
toms occur the person should be taken to the hospital for 
treatment. 


Prevention 


If a person gets methemoglobinemia from a certain 
medication that medication should be avoided at all costs 
in the future. For people with congenital methemoglo- 
binemia medications or other things that are known to 
oxidize hemoglobin should be avoided. 


Resources 


BOOKS 

Beutler, Ernest. “Methemoglobinemia and Other Causes of 
Cyanois.” In Williams Hematology New York: McGraw- 
Hill, 2001, 6th Edition, pp.611-17. 


PERIODICALS 

Wright, Lewander and Woolf. “Methemoglobinemia: Etiology, 
Pharmacology, and Clinical Management.” Annals of 
Emergency Medicine (November 1999): 646-56. 

Wilburn-Goo, Dawn and Lloyd. “When Patients Become 
Cyanotic: Acquired Methemoglobinemia.” Journal of the 
American Dental Association (June 1999): 826-31. 


OTHER 
eMedicine. Website. 2001. <http://www.emedicine.com>. 


Thomas Scott Eagan 
Ronald Watson, PhD 


Methylphenidate see Central nervous 
system stimulants 

Metoprolol see Beta blockers 

Metronidazole see Antiprotozoal drugs 

Micronaz see Antifungal drugs, topical 


I Microphthalmia and 


anophthalmia 
Definition 


Anophthalmia is the complete absence of an eye. 
Microphthalmia is an eye that has an abnormal smallness. 
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Description 


Anophthalmia is caused by a defect in embryonic 
development. The total absence of an eye is extremely 
rare and often a clinical sign associated with a broad 
range of genetic disorders or, more commonly, a sporadic 
mutation. Sporadic transmission occurs in the affected 
individual due to a genetic abnormality. It is not passed 
on from the parents, but usually due to a combination of 
environmental and genetic influences. More commonly 
anophthalmia clinically presents as a small cyst. The 
defect, which causes anophthalmia, is an absence of the 
optic vesicle, a structure important for eye development. 
The genetic abnormality usually occurs during weeks 
one to three after conception. It is estimated that the inci- 
dence of microphthalmia occurs 0.22 times per 1,000 
live births. Anophthalmia can occur during adult life but 
not associated with a genetic cause. 


Microphthalmia refers to an abnormally small eye. 
This clinical sign is often associated with autosomal 
dominant or recessively transmitted genetic disorders. 
Most disorders dominantly inherited with microph- 
thalmia are associated with some visual capabilities in 
infancy and early childhood. Microphthalmia may be 
isolated (the only presenting sign) or associated with a 
range of ocular or systemic abnormalities. Isolated cases 
of microphthalmia may be sporadic or inherited. There is 
a variable degree of visual impairment. Microphthalmia 
occurs due to autosomal recessive transmission and is 
part of a syndrome associated with abnormalities in the 
retina or systemic lesions. Microphthalmia results from a 
developmental defect after formation of the optic vesicle. 
The developmental abnormality causes the optic vesicle 
to fold inwards, resulting in the formation of a cyst. The 
cyst will progressively swell from birth, and it may be 
situated along the optic nerve. The cyst may also be situ- 
ated along other important eye structures. 


Causes and symptoms 


Microphthalmia and anophthalmia can be caused by 
sporadic or genetic mutations. Anophthalmia is charac- 
terized by a total absence of an eye. Anophthalmia in an 
adult is usually caused by trauma, infection, tumor, or 
advanced eye disease. 


Diagnosis 

Microscope examination confirms the diagnosis of 
true anophthalmia. The clinician examines a piece of tis- 
sue taken from the eye and notes eviscerated tissue. For 
microphthalmia the confirmation can be established by 
eye measurements. Eyes that have an axial length <21 
mm in an adult, or <19 mm in a one-year-old child are 
described as having microphthalmia. 
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KEY TERMS 


Axial— A straight line passing through a spherical 
body between its two poles and about which the 
body may revolve. 


Eviserated— Removal of eye contents. 


Prostheses— A synthetic object that resembles a 
missing anatomical part. 


Retina— A major portion of the eye responsible 
for reception of visual light rays. 


Treatment 


Large cysts causing microphthalmia should be aspi- 
rated or removed surgically. There is no known cure for 
anophthalmia or microphthalmia. For anophthalmia a 
prosthetic eye can be fitted which may involve surgery. 
Treatment for microphthalmia depends on the complexi- 
ty of eye involvement. 


Prognosis 


For anophthalmia, prosthetic eyes should be seen by 
a specialist two to three times per year to assess fit, mobil- 
ity, and smoothness. They are usually well tolerated and 
have good appearance and mobility. The clinical course 
for microphthalmia depends on the extent of smallness, 
but usually patients progress favorably without major 
treatment. Since the smallness is distinctly noticeable, 
there may be individual cosmetic considerations. 


Prevention 
There is no known prevention for either, since these 


clinical signs are commonly associated with genetic 
inheritance. 


Resources 


BOOKS 
Yanoff, Myron, et al, eds. Ophthalmology. 1st ed. Mosby Inter- 
national Ltd., 1999. 


PERIODICALS 

Mills, M. “The Eye in Childhood.” American Family Physician 
60 (Sept. 1999). 

ORGANIZATIONS 

The American Society of Human Genetics. Administrative 
Office. 9650 Rockville Pike Bethesda, Maryland 208 14- 


3998. (301) 571-1825. 2001. <http://www.faseb.org/ 
genetics/ashg/moreinfo.htm>. 


Laith Farid Gulli, M.D. 
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Mifepristone 


Middle ear infection see Otitis media 
Mifeprex see Mifepristone 


i Mifepristone 


Definition 


Mifepristone is a pill that can be taken as an alterna- 
tive to a surgical abortion. 


Purpose 


This medication is best-suited for ending early preg- 
nancies. 


Precautions 


Women who are more than seven weeks pregnant (or 
49 days since their last menstrual period) should not take 
mifepristone. Other reasons to avoid mifepristone 
include: use of an intrauterine device (IUD), ectopic 
pregnancy, use of blood thinners, bleeding disorders, 
use of steroid medications, allergies to mifepristone or 
similar drugs and lack of access to medical help within 
two weeks after the treatment. 


Description 


Mifepristone, sold commercially under the name 
Mifeprex, also is known as RU-486, the abortion pill, the 
early option pill or medical abortion. While it has been 
used for many years in Europe, mifepristone has only 
been available for use in the United States since the U.S. 
Food and Drug Administration (FDA) approved it in 
2000 for use in abortion. 


This drug causes pregnancy to end by blocking the 
female hormone progesterone. The lack of progesterone 
makes the uterus shed its lining, which causes bleeding 
similar to a menstrual period. Three days after taking 
mifepristone, women are given a second drug, mispros- 
tol, to cause uterine contractions that expel the contents 
of the uterus. Most women are able to remain in their 
own home while they pass the fetus, and many prefer to 
have this privacy. 


Preparation 


Before taking mifepristone, healthcare providers 
likely will give the woman a urine or blood test to be sure 
that she is, in fact, pregnant. They also may give her some 
counseling and support. Once she has made the decision 
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to use mifepristone, they will ask her to sign a written 
statement that she has decided to end her pregnancy. 


Aftercare 


Using mifepristone and misoprostol causes heavy 
bleeding and cramping. Doctors can offer pain medicine, 
such as Motrin, to ease the cramps. For two weeks after 
treatment with mifepristone, healthcare providers likely 
will ask patients to abstain from sexual intercourse, 
heavy lifting and strenuous exercise. They also may 
advise against breastfeeding, since scientists are not sure 
if the drug is present in breast milk. 


Physicians require patients to come in for a follow- 
up visit 14 days after their first dose of mifepristone to 
verify that they are no longer pregnant and that they are 
properly healing. 


Risks 


Other common side effects include: fatigue, head- 
aches, dizziness, nausea, vomiting, diarrhea and low- 
back pain. 


Since pregnancy hormones are in flux after a med- 
ical abortion, many women have emotional side-effects, 
such as mood swings, depression or a mild case of the 
blues. These feelings usually subside when hormones 
stabilize a few weeks later. For those who feel stuck in 
their grief or anger about the situation, counseling or 
support groups may offer relief. 


Normal results 


Most women feel better after about two weeks. 
Bleeding and spotting usually occurs for nine to 16 days, 
but may last for a month. 


Abnormal results 


In some cases, mifepristone does not completely end 
the pregnancy. If the fetus is still left inside the uterus, a doc- 
tor may recommend a surgical abortion, or a procedure 
called dilation and curettage (D and C). About five to eight 
out of 100 women who take mifepristone go on to have a 
surgical abortion, according to the FDA. During a D and C, 
which usually is done at a hospital or clinic under a local 
anesthetic, a physician dilates the cervix, then uses an 
instrument to scrape any residual tissue away from the walls 
of the uterus. This allows the heavy bleeding to eventually 
stop so a woman can return to her normal cycle sooner. 


Resources 


BOOKS 

Lader, Lawrence and Eleanor Smeal. A Private Matter: RU 486 
and the Abortion Crisis. New York: Prometheus Books, 
1995. 
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PERIODICALS 
“The Abortion Pill’s Grim Progress.” Mother Jones 24(January 
1, 1999). 


ORGANIZATION 

Post Abortion Stress Syndrome Support Site. For information and 
online support groups. <http://www.afterabortion.com>. 

U.S. Food and Drug Administration Center for Drug Evalua- 
tion and Research 5600 Fishers Lane, Rockville MD 
20857-0001. Mifepristone fact sheets available: 1-888- 
463-6332. <http://www.fda.gov/cder>. 


Melissa Knopper 


i Migraine headache 


Definition 


Migraine is a type of headache marked by severe 
head pain lasting several hours or more. 


Description 


Migraine is an intense, often debilitating type of 
headache. Migraines affect as many as 24 million people 
in the United States, and are responsible for billions of 
dollars in lost work, poor job performance, and direct 
medical costs. Approximately 18% of women and 6% of 
men experience at least one migraine attack per year. 
More than three million women and one million men 
have one or more severe headaches every month. 
Migraines often begin in adolescence, and are rare after 
age 60. 


Two types of migraine are recognized. Eighty per- 
cent of migraine sufferers experience “migraine without 
aura,” formerly called common migraine. In “migraine 
with aura,” formerly called classic migraine, pain is pre- 
ceded or accompanied by visual or other sensory distur- 
bances, including hallucinations, partial obstruction of 
the visual field, numbness or tingling, or a feeling of 
heaviness. Symptoms are often most prominent on one 
side of the body, and may begin as early as 72 hours 
before the onset of pain. 


Causes and symptoms 
Causes 


The physiological basis of migraine has proved diffi- 
cult to uncover. Genetics appear to play a part for many, 
but not all, people with migraine. There are a multitude 
of potential triggers for a migraine attack, and recogniz- 
ing one’s own set of triggers is the key to prevention. 
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PHYSIOLOGY. The most widely accepted hypothesis 
of migraine suggests that a migraine attack is precipitat- 
ed when pain-sensing nerve cells in the brain (called 
nociceptors) release chemicals called neuropeptides. At 
least one of the neurotransmitters, substance P, increases 
the pain sensitivity of other nearby nociceptors. 


Other neuropeptides act on the smooth muscle sur- 
rounding cranial blood vessels. This smooth muscle regu- 
lates blood flow in the brain by relaxing or contracting, 
thus constricting the enclosed blood vessels and stimulat- 
ing adjacent pain receptors. At the onset of a migraine 
headache, neuropeptides are thought to cause muscle 
relaxation, allowing vessel dilation and increased blood 
flow. Other neuropeptides increase the leakiness of cra- 
nial vessels, allowing fluid leak, and promote inflamma- 
tion and tissue swelling. The pain of migraine is thought 
to result from this combination of increased pain sensitiv- 
ity, tissue and vessel swelling, and inflammation. The 
aura seen during a migraine may be related to constriction 
in the blood vessels that dilate in the headache phase. 


GENETICS. Susceptibility to migraine may be inher- 
ited. A child of a migraine sufferer has as much as a 50% 
chance of developing migraine. If both parents are affect- 
ed, the chance rises to 70%. However, the gene or genes 
responsible have not been identified, and many cases of 
migraine have no obvious familial basis. It is likely that 
whatever genes are involved set the stage for migraine, 
and that full development requires environmental influ- 
ences as well. 


TRIGGERS. A wide variety of foods, drugs, environ- 
mental cues, and personal events are known to trigger 
migraines. It is not known how most triggers set off the 
events of migraine, nor why individual migraine suffer- 
ers are affected by particular triggers but not others. 


Common food triggers include: 
e cheese 
e alcohol 
e caffeine products, and caffeine withdrawal 
e chocolate 
e intensely sweet foods 
e dairy products 
¢ fermented or pickled foods 
e citrus fruits 
e nuts 


e processed foods, especially those containing nitrites, 
sulfites, or monosodium glutamate (msg) 


Environmental and event-related triggers include: 


e stress or time pressure 
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Migraine headache 


e menstrual periods, menopause 
e sleep changes or disturbances, oversleeping 
e prolonged overexertion or uncomfortable posture 
hunger or fasting 
e odors, smoke, or perfume 
e strong glare or flashing lights 
Drugs which may trigger migraine include: 
e oral contraceptives 
e estrogen replacement therapy 
e nitrates 
e theophylline 
* reserpine 
e nifedipine 
e indomethicin 
* cimetidine 
e decongestant overuse 
e analgesic overuse 


e benzodiazepine withdrawal 


Symptoms 


Migraine without aura may be preceded by eleva- 
tions in mood or energy level for up to 24 hours before 
the attack. Other pre-migraine symptoms may include 
fatigue, depression, and excessive yawning. 


Aura most often begins with shimmering, jagged 
arcs of white or colored light progressing over the visual 
field in the course of 10-20 minutes. This may be preced- 
ed or replaced by dark areas or other visual disturbances. 
Numbness and tingling is common, especially of the 
face and hands. These sensations may spread, and may 
be accompanied by a sensation of weakness or heaviness 
in the affected limb. 


The pain of migraine is often present only on one 
side of the head, although it may involve both, or switch 
sides during attacks. The pain is usually throbbing, and 
may range from mild to incapacitating. It is often accom- 
panied by nausea or vomiting, painful sensitivity to light 
and sound, and intolerance of food or odors. Blurred 
vision is common. 


Migraine pain tends to intensify over the first 30 
minutes to several hours, and may last from several hours 
to a day or longer. Afterward, the affected person is usu- 
ally weary, and sensitive to sudden head movements. 


Diagnosis 


Migraine is diagnosed by a careful medical history. 
Lab tests and imaging studies such as computed tomog- 
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raphy (CT scan) or magnetic resonance imaging (MRI) 
scans have not been useful for identifying migraine. 
However, for some patients, those tests may be needed to 
rule out a brain tumor or other structural causes of 
migraine headache. 


Treatment 


Once a migraine begins, the person will usually seek 
out a dark, quiet room to lessen painful stimuli. Several 
drugs may be used to reduce the pain and severity of the 
attack. 


Nonsteroidal anti-inflammatory drugs (NSAIDs) 
are helpful for early and mild headache. NSAIDs include 
acetaminophen, ibuprofen, naproxen, and others. A 
recent study concluded that a combination of aceta- 
minophen, aspirin, and caffeine could effectively relieve 
symptoms for many migraine patients. One such over- 
the-counter preparation is available as Exedrin Migraine. 


More severe or unresponsive attacks may be treated 
with drugs that act on serotonin receptors in the smooth 
muscle surrounding cranial blood vessels. Serotonin, 
also known as 5-hydroxytryptamine, constricts these ves- 
sels, relieving migraine pain. Drugs that mimic serotonin 
and bind to these receptors have the same effect. The old- 
est of them is ergotamine, a derivative of a common grain 
fungus. Ergotamine and dihydroergotamine are used for 
both acute and preventive treatment. Derivatives with 
fewer side effects have come onto the market in the past 
decade, including sumatriptan (Imitrex). Some of these 
drugs are available as nasal sprays, intramuscular injec- 
tions, or rectal suppositories for patients in whom vomit- 
ing precludes oral administration. Other drugs used for 
acute attacks include meperidine and metoclopramide. 


Studies are showing that rizatriptan is a promising 
drug for the treatment of migraines. One study showed 
that 10mg of rizatriptan provided relief to 90% of the 
patients in the study group and kept 50% of them pain- 
free 2 hours after taking the medication. Sumatriptan has 
been on the market since 1993, while rizatriptan became 
available in 1998. 


Continued use of some anti-migraine drugs can lead 
to “rebound headache,” marked by frequent or chronic 
headaches, especially in the early morning hours. 
Rebound headache is avoided by using anti-migraine 
drugs under a doctor’s supervision, with the minimum 
dose necessary to treat symptoms. Patients with frequent 
migraines may need preventive therapy. 


Alternative treatment 


Alternative treatments are aimed at prevention of 
migraine. Migraine headaches are often linked with food 
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allergies or intolerances. Identification and elimination 
of the offending food or foods can decrease the frequen- 
cy of migraines and/or alleviate these headaches alto- 
gether. Herbal therapy with feverfew (Chrysanthemum 
parthenium) may lessen the frequency of attacks. Learn- 
ing to increase the flow of blood to the extremities 
through biofeedback training may allow a patient to pre- 
vent some of the vascular changes once a migraine 
begins. During a migraine, keep the lights low; put the 
feet in a tub of hot water and place a cold cloth on the 
occipital region (the back of the head). This draws the 
blood to the feet and decreases the pressure in the head. 


Prognosis 


Most people with migraines can bring their attacks 
under control through recognizing and avoiding triggers, 
and by use of appropriate drugs when migraine occurs. 
Some people with severe migraines do not respond to 
preventive or drug therapy. Migraines usually wane in 
intensity by age 60 and beyond. 


Prevention 


The frequency of migraine may be lessened by 
avoiding triggers. It is useful to keep a headache journal, 
recording the particulars and noting possible triggers for 
each attack. Specific measures which may help include: 


* eating at regular times, and not skipping meals 

e reducing the use of caffeine and pain relievers 

e restricting physical exertion, especially on hot days 
e keeping regular sleep hours, but not oversleeping 

* managing time to avoid stress at work and home 


Some drugs can be used for migraine prevention, 
including specific members of these drug classes: 


e beta blockers 

e tricyclic antidepressants 

e calcium channel blockers 

e anticonvulsants 

e prozac 

* monoamine oxidase inhibitors (mao) 
* serotonin antagonists 


For most patients, preventive drug therapy is not an 
appropriate option, since it requires continued use of 
powerful drugs. However, for women whose migraines 
coincide with the menstrual period, limited preventive 
treatment may be effective. Since these drugs are appro- 
priate for patients with other medical conditions, the 
decision to prescribe them for migraine may be influ- 
enced by expected benefit elsewhere. 
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i Mineral deficiency 


Definition 


The term mineral deficiency means a condition 
where the concentration of any one of the minerals 
essential to human health is abnormally low in the body. 
In some cases, an abnormally low mineral concentration 
is defined as that which leads to an impairment in a func- 
tion dependent on the mineral. In other cases, the con- 
vention may be to define an abnormally low mineral con- 
centration as a level lower than that found in a specific 
healthy population. 


The mineral nutrients are defined as all the inorganic 
elements or inorganic molecules that are required for life. 
As far as human nutrition is concerned, the inorganic 
nutrients include water, sodium, potassium, chloride, calci- 
um, phosphate, sulfate, magnesium, iron, copper, zinc, 
manganese, iodine, selenium, and molybdenum. Some of 
the inorganic nutrients, such as water, do not occur as sin- 
gle atoms, but occur as molecules. Other inorganic nutri- 
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Mineral deficiency 


ents that are molecules include phosphate, sulfate, and 
selenite. Phosphate contains an atom of phosphorus. Sul- 
fate contains an atom of sulfur. We do not need to eat sul- 
fate, since the body can acquire all the sulfate it needs from 
protein. Selenium occurs in foods as selenite and selenate. 


There is some evidence that other inorganic nutri- 
ents, such as chromium and boron, play a part in human 
health, but their role is not well established. Fluoride has 
been proven to increase the strength of bones and teeth, 
but there is little or no reason to believe that is needed for 
human life. 


The mineral content of the body may be measured 
by testing samples of blood plasma, red blood cells, or 
urine. In the case of calcium and phosphate deficiency, 
the diagnosis may also involve taking x rays of the skele- 
ton. In the case of iodine deficiency, the diagnosis may 
include examining the patient’s neck with the eyes and 
hands. In the case of iron deficiency, the diagnosis may 
include the performance of a stair-stepping test by the 
patient. Since all the minerals serve strikingly different 
functions in the body, the tests for the corresponding 
deficiency are markedly different from each other. 


Description 


Laboratory studies with animals have revealed that 
severe deficiencies in any one of the inorganic nutrients 
can result in very specific symptoms, and finally in 
death, due to the failure of functions associated with that 
nutrient. In humans, deficiency in one nutrient may occur 
less often than deficiency in several nutrients. A patient 
suffering from malnutrition is deficient in a variety of 
nutrients. In the United States, malnutrition is most often 
found among severe alcoholics. In part, this is because 
the alcohol consumption may supply half of the energy 
requirement, resulting in a mineral and vitamin intake of 
half the expected level. Deficiencies in one nutrient do 
occur, for example, in human populations living in 
iodine-poor regions of the world, and in iron deficient 
persons who looses excess iron by abnormal bleeding. 


Inorganic nutrients have a great variety of functions 
in the body. Water, sodium, and potassium deficiencies 
are most closely associated with abnormal nerve action 
and cardiac arrhythmias. Deficiencies in these nutrients 
tend to result not from a lack of content in the diet, but 
from excessive losses due to severe diarrhea and other 
causes. Iodine deficiency is a global public health prob- 
lem. It occurs in parts of the world with iodine-deficient 
soils, and results in goiter, which involves a relatively 
harmless swelling of the neck, and cretinism, a severe 
birth defect. The only use of iodine in the body is for 
making thyroid hormone. However, since thyroid hor- 
mone has a variety of roles in development of the 
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embryo, iodine deficiency during pregnancy results in a 
number of birth defects. 


Calcium deficiency due to lack of dietary calcium 
occurs only rarely. However, calcium deficiency due to 
vitamin D deficiency can be found among certain popu- 
lations. Vitamin D is required for the efficient absorption 
of calcium from the diet, and hence vitamin D deficiency 
in growing infants and children can result in calcium 
deficiency. 


Dietary phosphate deficiency is rare because phos- 
phate is plentiful in plant and animal foods, but also 
because phosphate is efficiently absorbed from the diet 
into the body. Iron deficiency causes anemia (lack of red 
blood cells), which results in tiredness and shortness of 
breath. 


Dietary deficiencies in the remaining inorganic nutri- 
ents tend to be rare. Magnesium deficiency is uncommon, 
but when it occurs it tends to occur in chronic alcoholics, 
in persons taking diuretic drugs, and in those suffering 
from severe and prolonged diarrhea. Magnesium defi- 
ciency tends to occur with the same conditions that pro- 
voke deficiencies in sodium and potassium. Zinc defi- 
ciency is rare, but it has been found in impoverished pop- 
ulations in the Middle East, who rely on unleavened 
whole wheat bread as a major food source. Copper defi- 
ciency is also rare, but dramatic and health-threatening 
changes in copper metabolism occur in two genetic dis- 
eases, Wilson’s disease and Menkes’ disease. 


Selenium deficiency may occur in regions of the 
world where the soils are poor in selenium. Low-seleni- 
um soils can produce foods that are also low in selenium. 
Premature infants may also be at risk for selenium defi- 
ciency. Manganese deficiency is very rare. Experimental 
studies with humans fed a manganese deficient diet have 
revealed that the deficiency produces a scaly, red rash on 
the skin of the upper torso. Molybdenum deficiency has 
probably never occurred, but indirect evidence suggests 
that if molybdenum deficiency could occur, it would 
result in mental retardation and death. 


Causes and symptoms 


Sodium deficiency (hyponatremia) and water defi- 
ciency are the most serious and widespread deficiencies 
in the world. These deficiencies tend to arise from exces- 
sive losses from the body, as during prolonged and severe 
diarrhea or vomiting. Diarrheal diseases are a major 
world health problem, and are responsible for about a 
quarter of the 10 million infant deaths that occur each 
year. Nearly all of these deaths occur in impoverished 
parts of Africa and Asia, where they result from contami- 
nation of the water supply by animal and human feces. 
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The main concern in treating diarrheal diseases is 
dehydration, that is, the losses of sodium and water 
which deplete the fluids of the circulatory system (the 
heart, veins, arteries, and capillaries). Severe losses of 
the fluids of the circulatory system result in shock. 
Shock nearly always occurs when dehydration is severe 
enough to produce a 10% reduction in body weight. 
Shock, which is defined as inadequate supply of blood to 
the various tissues of the body, results in a lack of oxygen 
to all the cells of the body. Although diarrheal fluids con- 
tain a number of electrolytes, the main concern in avoid- 
ing shock is the replacement of sodium and water. 


Sodium deficiency and potassium deficiency also 
frequently result during treatment with drugs called 
diuretics. Diuretics work because they cause loss of 
sodium from the body. These drugs are used to treat high 
blood pressure (hypertension), where the resulting 
decline in blood pressure reduces the risk for cardiovas- 
cular disease. However, diuretics can lead to sodium 
deficiency, resulting in low plasma sodium levels. A side 
effect of some diuretics is excessive loss of potassium, 
and low plasma potassium (hypokalemia) may result. 


Iodine deficiency tends to occur in regions of the 
world where the soil is poor in iodine. Where soil used in 
agriculture is poor in iodine, the foods grown in the soil 
will also be low in iodine. An iodine intake of 0.10-0.15 
mg/day is considered to be nutritionally adequate, while 
iodine deficiency occurs at below 0.05 mg/day. Goiter, 
an enlargement of the thyroid gland (located in the neck), 
results from iodine deficiency. Goiter continues to be a 
problem in eastern Europe, parts of India and South 
America, and in Southeast Asia. Goiter has been eradi- 
cated in the United States because of the fortification of 
foods with iodine. Iodine deficiency during pregnancy 
results in cretinism in the newborn. Cretinism involves 
mental retardation, a large tongue, and sometimes deaf- 
ness, muteness, and lameness. 


Iron deficiency occurs due to periods of dietary defi- 
ciency, rapid growth, and excessive loss of the body’s 
iron. Human milk and cow milk both contains low levels 
of iron. Infants are at risk for acquiring iron deficiency 
because their rapid rate of growth needs a corresponding 
increased supply of dietary iron, for use in making blood 
and muscles. Human milk is a better source of iron than 
cow milk, since about half of the iron in human breast 
milk is absorbed by the infant’s digestive tract. In con- 
trast, only 10% of the iron in cow milk is absorbed by the 
infant. Surveys of lower-income families in the United 
States have revealed that about 6% of the infants are ane- 
mic indicating a deficiency of iron in their diets. Blood 
loss that occurs with menstruation in women, as well as 
with a variety of causes of intestinal bleeding is a major 
cause of iron deficiency. The symptoms of iron deficien- 
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cy are generally limited to anemia, and the resulting 
tiredness, weakness, and a reduced ability to perform 
physical work. 


Calcium and phosphate are closely related nutrients. 
About 99% of the calcium and 85% of the phosphate in 
the body occur in the skeleton, where they exist as crys- 
tals of solid calcium phosphate. Both of these nutrients 
occur in a great variety of foods. Milk, eggs, and green, 
leafy vegetables are rich in calcium and phosphate. 
Whole cow milk, for example, contains about 1.2 g calci- 
um and 0.95 g phosphorus per kg of food. Broccoli con- 
tains 1.0 g calcium and 0.67 g phosphorus per kg food. 
Eggs supply about one third of the calcium and phos- 
phate of the overall population of the United States. 
Dietary deficiencies in calcium (hypocalcemia) or phos- 
phate are extremely rare throughout the world. Vitamin D 
deficiency can be found among young infants, the elder- 
ly, and others who may be shielded from sunshine for 
prolonged periods of time. Vitamin D deficiency impairs 
the absorption of calcium from the diet, and in this way 
can provoke calcium deficiency even when the diet con- 
tains adequate calcium. 


Zinc deficiency has been found among peasant popu- 
lations in rural areas of the Middle East. Unleavened 
whole wheat bread can account for 75% of the energy 
intake in these areas. This diet, which does not contain 
meat, does contain zinc, but it also contains phytic acid at 
a level of about 3 g/day. The phytic acid, which naturally 
occurs in wheat, inhibits zinc absorption. The yeast used 
to leaven bread produces enzymes that inactivate the 
phytic acid. Unleavened bread does not contain yeast, and 
therefore, contains intact phytic acid. The symptoms of 
zinc deficiency include lack of sexual maturation, lack of 
pubic hair, and small stature. The amount of phytic acid in 
a typical American diet cannot provoke zinc deficiency. 


Zinc deficiency is relatively uncommon in the Unit- 
ed States, but it may occur in adults with alcoholism or 
intestinal malabsorption problems. Low plasma zinc has 
been found in patients with alcoholic cirrhosis, Crohn’s 
disease, and celiac disease. Experimental studies with 
humans have shown that the signs of zinc deficiency are 
detectable after two to five weeks of consumption of the 
zinc-free diet. The signs include a rash and diarrhea. The 
rash occurs on the face, groin, hands, and feet. These 
symptoms can easily be reversed by administering zinc. 
An emerging concern is that increased calcium intake 
can interfere with zinc absorption or retention. Hence, 
there is some interest in the question of whether persons 
taking calcium to prevent osteoporosis should also take 
zinc supplements. 


Severe alterations in copper metabolism occur in 
two genetic diseases, Wilson’s disease and Menkes’ dis- 
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Mineral deficiency 


KEY TERMS 


Recommended Dietary Allowance—The Recom- 
mended Dietary Allowances (RDAs) are quantities 
of nutrients that are required each day to maintain 
human health. RDAs are established by the Food 
and Nutrition Board of the National Academy of 
Sciences and may be revised every few years. A 
separate RDA value exists for each nutrient. 


ease. Both of these diseases are rare and occur in about 
one in 100,000 births. Both diseases involve mutations in 
copper transport proteins, that is, in special channels that 
allow the passage of copper ions through cell mem- 
branes. Menkes’ disease is a genetic disease involving 
mental retardation and death before the age of three 
years. The disease also results in steely or kinky hair. The 
hair is tangled, grayish, and easily broken. Menkes’ dis- 
ease involves a decrease in copper levels in the serum, 
liver, and brain, and increases in copper in the cells of the 
intestines and kidney. 


Selenium deficiency may occur in premature infants, 
since this population naturally tends to have low levels of 
plasma selenium. Full term infants have plasma selenium 
levels of about 0.001-0.002 mM, while premature infants 
may have levels about one third this amount. Whether 
these lower levels result in adverse consequences is not 
clear. Selenium deficiency occurs in regions of the world 
containing low-selenium soils. These regions include 
Keshan Province in China, New Zealand, and Finland. In 
Keshan Province, a disease (Keshan disease) occurs 
which results in deterioration of regions of the heart and 
the development of fibers in these regions. Keshan dis- 
ease, which may be fatal, is thought to result from a com- 
bination of selenium deficiency and a virus. 


Diagnosis 


The diagnosis of deficiencies in water, sodium, 
potassium, iron, calcium, and phosphate involve chemical 
testing of the blood plasma, urine, and red blood cells. 


Iodine deficiency can be diagnosed by measuring 
the concentration of iodine in the urine. A urinary level 
greater than 0.05 mg iodine per gram creatinine means 
adequate iodine status. Levels under 0.025 mg iodine/g 
creatinine indicate a serious risk. 


Normal blood serum magnesium levels are 1.2-2.0 
mM. Magnesium deficiency results in hypomagnesemia, 
which is defined as serum magnesium levels below 0.8 
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mM. Magnesium levels below 0.5 mM provoke a decline 
in serum calcium levels. Hypomagnesemia can also 
result in low serum potassium. Some of the symptoms of 
hypomagnesemia, which include twitching and convul- 
sions, actually result from the hypocalcemia. Other 
symptoms of hypomagnesemia, such as cardiac arrhyth- 
mias, result from the low potassium levels. 


There is no reliable test for zinc deficiency. When 
humans eat diets containing normal levels of zinc (16 
mg/day), the level of urinary zinc is about 0.45 mg/day, 
while humans consuming low-zinc diets (0.3 mg/day) 
may have urinary levels of about 0.150 mg/day. Plasma 
zinc levels tend to be maintained during a dietary defi- 
ciency in zinc. Plasma and urinary zinc levels can be 
influenced by a variety of factors, and for this reason 
cannot provide a clear picture of zinc status. 


Selenium deficiency may be diagnosed by measur- 
ing the selenium in plasma (70 ng/mL) or red blood cells 
(90 ng/mL), where the normal values are indicated. 
There is also some interest in measuring the activity of 
an enzyme in blood platelets, in order to assess selenium 
status. This enzyme is glutathione peroxidase. Platelets 
are small cells of the bloodstream which are used mainly 
to allow the clotting of blood after an injury. 


Treatment 


The treatment of deficiencies in sodium, potassium, 
calcium, phosphate, and iron usually involves intra- 
venous injections of the deficient mineral. 


Iodine deficiency can be easily prevented and treated 
by fortifying foods with iodine. Table salt is fortified 
with 100 mg potassium iodide per kg sodium chloride. 
Goiter was once common in the United States in areas 
from Washington State to the Great Lakes region, but this 
problem has been eliminated by iodized salt. Public 
health programs in impoverished countries have involved 
injections of synthetic oils containing iodine. Goiter is 
reversible but, cretinism is not. 


Magnesium deficiency can be treated with a magne- 
sium rich diet. If magnesium deficiency is due to a pro- 
longed period of depletion, treatment may include injec- 
tions of magnesium sulfate (2.0 mL of 50% MgSO,). 
Where magnesium deficiency is severe enough to provoke 
convulsions, magnesium needs to be administered by 
injections or infusions. For infusion, 500 mL of a 1% solu- 
tion (1 gram/100 mL) of magnesium sulfate is gradually 
introduced into a vein over the course of about five hours. 


Zinc deficiency and copper deficiency are quite rare, 
but when they are detected or suspected, they can be 
treated by consuming zinc or copper, on a daily basis, at 
levels defined by the RDA. 
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Selenium deficiency in adults can be treated by eat- 
ing 100 mg selenium per day for a week, where the sele- 
nium is supplied as selenomethionine. The incidence of 
Keshan disease in China has been reduced by supple- 
menting children with 1.0 mg sodium selenite per week. 


Prognosis 


In iodine deficiency, the prognosis for treating goiter 
is excellent, however cretinism cannot be reversed. The 
effects of iron deficiency are not life-threatening and can 
be easily treated. The prognosis for treating magnesium 
deficiency is excellent. The symptoms may be relieved 
promptly or, at most, within two days of starting treat- 
ment. In cases of zinc deficiency in Iran and other parts 
of the Middle East, supplementation of affected young 
adults with zinc has been found to promote the growth of 
pubic hair and enlargement of genitalia to a normal size 
within a few months. 


Prevention 


In the healthy population, all mineral deficiencies 
can be prevented by the consumption of inorganic nutri- 
ents at levels defined by the Recommended Dietary 
Allowances (RDA). Where a balanced diet is not avail- 
able, government programs for treating individuals, or for 
fortifying the food supply, may be used. Government 
sponsored programs for the prevention of iron deficiency 
and iodine deficiency are widespread throughout the 
world. Selenium treatment programs have been used in 
parts of the world where selenium deficiency exists. 
Attention to potassium status, and to the prevention of 
potassium deficiency, is an issue mainly in patients taking 
diuretic drugs. In many cases of mineral deficiency, the 
deficiency occurs because of disease, and individual med- 
ical attention, rather than preventative measures, is used. 
The prevention of calcium deficiency is generally not an 
issue or concern, however calcium supplements are wide- 
ly used with the hope of preventing osteoporosis. The pre- 
vention of deficiencies in magnesium, zinc, copper, man- 
ganese, or molybdenum are not major health issues in the 
United States. Ensuring an adequate intake of these min- 
erals, by eating a balanced diet or by taking mineral sup- 
plements, is the best way to prevent deficiencies. 


Resources 
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Mineral excess see Mineral toxicity 


i Mineral toxicity 


Definition 


The term mineral toxicity means a condition where 
the concentration in the body of any one of the minerals 
is abnormally high, and where there is an adverse effect 
on health. 


Description 


In general, mineral toxicity results when there is an 
accidental consumption of too much of any mineral, as 
with drinking ocean water (sodium toxicity) or with over- 
exposure to industrial pollutants, household chemicals, or 
certain drugs. Mineral toxicity may also apply to toxicity 
that can be the result of certain diseases or injuries. For 
example, hemochromatosis leads to iron toxicity; Wil- 
son’s disease results in copper toxicity; severe trauma can 
lead to hyperkalemia (potassium toxicity). 


The mineral nutrients are defined as all the inorganic 
elements or inorganic molecules that are required for life. 
As far as human nutrition is concerned, the inorganic 
nutrients include water, sodium, potassium, chloride, cal- 
cium, phosphate, sulfate, magnesium, iron, copper, zinc, 
manganese, iodine, selenium, and molybdenum. 


The mineral content of the body may be measured by 
testing samples of blood plasma, red blood cells, and urine. 


Causes and symptoms 


An increase in the concentrations of sodium in the 
bloodstream can be toxic. The normal concentration of 
sodium in the blood plasma is 136-145 mM, while levels 
over 152 mM can result in seizures and death. Increased 
plasma sodium, which is called hypernatremia, causes 
various cells of the body, including those of the brain, to 
shrink. Shrinkage of the brain cells results in confusion, 
coma, paralysis of the lung muscles, and death. Death 
has occurred where table salt (sodium chloride) was acci- 
dently used, instead of sugar, for feeding infants. Death 
due to sodium toxicity has also resulted when baking soda 
(sodium bicarbonate) was used during attempted therapy 
of excessive diarrhea or vomiting. Although a variety of 
processed foods contain high levels of sodium chloride, 
the levels used are not enough to result in sodium toxicity. 


The normal level of potassium in the bloodstream is 
in the range of 3.5-5.0 mM, while levels of 6.3-8.0 mM 
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Mineral toxicity 


(severe hyperkalemia) result in cardiac arrhythmias or 
even death due to cardiac arrest. Potassium is potentially 
quite toxic, however toxicity or death due to potassium 
poisoning is usually prevented because of the vomiting 
reflex. The consumption of food results in mild increases 
in the concentration of potassium in the bloodstream, but 
levels of potassium do not become toxic because of the 
uptake of potassium by various cells of the body, as well 
as by the action of the kidneys transferring the potassium 
ions from the blood to the urine. The body’s regulatory 
mechanisms can easily be overwhelmed, however, when 
potassium chloride is injected intravenously, as high 
doses of injected potassium can easily result in death. 


Iodine toxicity can result from an intake of 2.0 mg of 
iodide per day. The toxicity results in impairment of the 
creation of thyroid hormone, resulting in lower levels of 
thyroid hormone in the bloodstream. The thyroid gland 
enlarges, as a consequence, and goiter is produced. This 
enlargement is also called hyperthyroidism. Goiter is 
usually caused by iodine deficiency. In addition to goiter, 
iodine toxicity produces ulcers on the skin. This condi- 
tion has been called “kelp acne,” because of its associa- 
tion with eating kelp, an ocean plant, which contains 
high levels of iodine. Iodine toxicity occurs in Japan, 
where large amounts of seaweed are consumed. 


Iron toxicity is not uncommon, due to the wide dis- 
tribution of iron pills. A lethal dose of iron is in the range 
of 200-250 mg iron/kg body weight. Hence, a child who 
accidently eats 20 or more iron tablets may die as a result 
of iron toxicity. Within six hours of ingestion, iron toxici- 
ty can result in vomiting, diarrhea, abdominal pain, 
seizures, and possibly coma. A latent period, where the 
symptoms appear to improve, may occur but it is fol- 
lowed by shock, low blood glucose, liver damage, con- 
vulsions, and death, occuring 12-48 hours after toxic lev- 
els of iron are ingested. 


Nitrite poisoning should be considered along with iron 
toxicity, since nitrite produces its toxic effect by reacting 
with the iron atom of hemoglobin. Hemoglobin is an iron- 
containing protein that resides within the red blood cells. 
This protein is responsible for the transport of nearly all of 
the oxygen, acquired from the lungs, to various tissues and 
organs of the body. Hemoglobin accounts for the red color 
of our red blood cells. A very small fraction of our hemo- 
globin spontaneously oxidizes per day, producing a protein 
of a slightly different structure, called methemoglobin. 
Normally, the amount of methemoglobin constitutes less 
than 1% of the total hemoglobin. Methemoglobin can 
accumulate in the blood as a result of nitrite poisoning. 
Infants are especially susceptible to poisoning by nitrite. 


Nitrate, which is naturally present in green leafy 
vegetables and in the water supply is rapidly converted to 
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nitrite by the naturally occurring bacteria residing on our 
tongue, as well as in the intestines, and then absorbed 
into the bloodstream. The amount of nitrate that is sup- 
plied by leafy vegetables and in drinking water is gener- 
ally about 100-170 mg/day. The amount of nitrite sup- 
plied by a typical diet is much less, that is, than 0.1 mg 
nitrite/day. Poisoning by nitrite, or nitrate after its con- 
version to nitrite, results in the inability of hemoglobin to 
carry oxygen throughout the body. This condition can be 
seen by the blue color of the skin. Adverse symptoms 
occur when over 30% of the hemoglobin has been con- 
verted to methemoglobin, and these symptoms include 
cardiac arrhythmias, headache, nausea and vomiting, 
and in severe cases, seizures. 


Calcium and phosphate are closely related nutrients. 
Calcium toxicity is rare, but overconsumption of calcium 
supplements may lead to deposits of calcium phosphate 
in the soft tissues of the body. Phosphate toxicity can 
occur with overuse of laxatives or enemas that contain 
phosphate. Severe phosphate toxicity can result in 
hypocalcemia, and in various symptoms resulting from 
low plasma calcium levels. Moderate phosphate toxicity, 
occurring over a period of months, can result in the 
deposit of calcium phosphate crystals in various tissues 
of the body. 


Zinc toxicity is rare, but it can occur in metal work- 
ers who are exposed to fumes containing zinc. Excessive 
dietary supplements of zinc can result in nausea, vomit- 
ing, and diarrhea. The chronic intake of excessive zinc 
supplements can result in copper deficiency, as zinc 
inhibits the absorption of copper. 


Severe alterations in copper metabolism occur in 
two genetic diseases, Wilson’s disease and Menkes’ dis- 
ease. Both of these diseases are rare and occur in about 
one in 100,000 births. Both diseases involve mutations in 
the proteins that transport copper, that is, in special chan- 
nels that allow the passage of copper ions through cell 
membranes. Wilson’s disease tends to occur in teenagers 
and in young adults, and then remain for the lifetime. 
Copper accumulates in the liver, kidney, and brain, 
resulting in damage to the liver and nervous system. Wil- 
son’s disease can be successfully controlled by lifelong 
treatment with d-penicillamine. Treatment also involves 
avoiding foods that are high in copper, such as liver, nuts, 
chocolate, and mollusks. After an initial period of treat- 
ment with penicillamine, Wilson’s disease may be treat- 
ed with zinc (150 mg oral Zn/day). The zinc inhibits the 
absorption of dietary copper. 


Selenium toxicity occurs in regions of the world, 
including some parts of China, where soils contain high 
levels of selenium. A daily intake of 0.75-5.0 mg seleni- 
um may occur in these regions, due to the presence of 
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selenium in foods and water. Early signs of selenium tox- 
icity include nausea, weakness, and diarrhea. With con- 
tinued intake of selenium, changes in fingernails and hair 
loss results, and damage to the nervous system occurs. 
The breath may acquire a garlic odor, as a result of the 
increased production of dimethylselenide in the body, 
and its release via the lungs. 


Manganese toxicity occurs in miners in manganese 
mines, where men breathe air containing dust bearing 
manganese at a concentration of 5-250 mg/cubic meter. 
Manganese toxicity in miners has been documented in 
Chile, India, Japan, Mexico, and elsewhere. Symptoms 
of manganese poisoning typically occur within several 
months or years of exposure. These symptoms include a 
mental disorder resembling schizophrenia, as well as 
hyperirritability, violent acts, hallucinations, and diffi- 
culty in walking. 


Diagnosis 


The initial diagnosis of mineral toxicity involves 
questioning the patient in order to determine any unusual 
aspects of the diet, unusual intake of drugs and chemicals, 
and possible occupational exposure. Diagnosis of mineral 
toxicities also involves measuring the metal concentration 
in the plasma or urine. Concentrations that are above the 
normal range can confirm the initial, suspected diagnosis. 


Treatment 


Iron toxicity is treated by efforts to remove remain- 
ing iron from the stomach, by use of a solution of 5% 
sodium bicarbonate. Where plasma iron levels are above 
0.35 mg/dL, the patient is treated with deferoxamine. 
Treatment of manganese toxicity involves removal of the 
patient from the high manganese environment, as well as 
lifelong doses of the drug L-dopa. The treatment is only 
partially successful. Treatment of nitrite or nitrate toxici- 
ty involves inhalation of 100% oxygen for several hours. 
If oxygen treatment is not effective, then methylene blue 
may be injected, as a 1.0% solution, in a dose of 1.0 mg 
methylene blue/kg body weight. 


Prognosis 


The prognosis for treating toxicity due to sodium, 
potassium, calcium, and phosphate is usually excellent. 
Toxicity due to the deposit of calcium phosphate crystals 
is not usually reversible. The prognosis for treating 
iodine toxicity is excellent. For any mineral overdose 
that causes coma or seizures, the prognosis for recovery 
is often poor, and death results in a small fraction of 
patients. For any mineral toxicity that causes nerve dam- 
age, the prognosis is often fair to poor. 
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Prevention 


When mineral toxicity results from the excessive 
consumption of mineral supplements, toxicity can be 
prevented by not using supplements. In the case of man- 
ganese, toxicity can be prevented by avoiding work in 
manganese mines. In the case of iodine, toxicity can be 
prevented by avoiding overconsumption of seaweed or 
kelp. In the case of selenium toxicity that arises due to 
high-selenium soils, toxicity can be prevented by relying 
on food and water acquired from a low-selenium region. 
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i Minerals 


Definition 


The minerals (inorganic nutrients) that are relevant 
to human nutrition include water, sodium, potassium, 
chloride, calcium, phosphate, sulfate, magnesium, iron, 
copper, zinc, manganese, iodine, selenium, and molybde- 
num. Cobalt is a required mineral for human health, but 
it is supplied by vitamin B ,,. Cobalt appears to have no 
other function, aside from being part of this vitamin. 
There is some evidence that chromium, boron, and other 
inorganic elements play some part in human nutrition, 
but the evidence is indirect and not yet convincing. Fluo- 
ride seems not to be required for human life, but its pres- 
ence in the diet contributes to long term dental health. 
Some of the minerals do not occur as single atoms, but 
occur as molecules. These include water, phosphate, sul- 
fate, and selenite (a form of selenium). Sulfate contains 
an atom of sulfur. We do not need to eat sulfate, since the 
body can acquire all the sulfate it needs from protein. 


The statement that various minerals, or inorganic 
nutrients, are required for life means that their continued 
supply in the diet is needed for growth, maintenance of 
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body weight in adulthood, and for reproduction. The 
amount of each mineral that is needed to support growth 
during infancy and childhood, to maintain body weight 
and health, and to facilitate pregnancy and lactation, are 
listed in a table called the Recommended Dietary 
Allowances (RDA). This table was compiled by the Food 
and Nutrition Board, a committee that serves the United 
States government. All of the values listed in the RDA 
indicate the daily amounts that are expected to maintain 
health throughout most of the general population. The 
actual levels of each inorganic nutrient required by any 
given individual is likely to be less than that stated by the 
RDA. The RDAs are all based on studies that provided 
the exact, minimal requirement of each mineral needed 
to maintain health. However, the RDA values are actually 
greater than the minimal requirement, as determined by 
studies on small groups of healthy human subjects, in 
order to accomodate the variability expected among the 
general population. 


The RDAs for adult males are 800 mg of calcium, 
800 mg of phosphorus, 350 mg of magnesium, 10 mg of 
iron, 15 mg of zinc, 0.15 mg of iodine, and 0.07 mg of 
selenium. The RDA for sodium is expressed as a range 
(0.5-2.4 g/day). The minimal requirement for chloride is 
about 0.75 g/day, and the minimal requirement for potas- 
sium is 1.6-2.0 g/day, though RDA values have not been 
set for these nutrients. The RDAs for several other miner- 
als has not been determined, and here the estimated safe 
and adequate daily dietary intake has been listed by the 
Food and Nutrition Board. These values are listed for 
copper (1.5-3.0 mg), manganese (2-5 mg), fluoride (1.5- 
4.0 mg), molybdenum (0.075-0.25 mg), and chromium 
(0.05-0.2 mg). In noting the appearance of chromium in 
this list, one should note that the function of chromium is 
essentially unknown, and evidence for its necessity exists 
only for animals, and not for human beings. In consider- 
ing the amount of any mineral used for treating mineral 
deficiency, one should compare the recommended level 
with the RDA for that mineral. Treatment at a level that 
is one tenth of the RDA might not be expected to be ade- 
quate, while treatment at levels ranging from 10-1,000 
times the RDA might be expected to exert a toxic effect, 
depending on the mineral. In this way, one can judge 
whether any claim of action, for a specific mineral treat- 
ment, is likely to be adequate or appropriate. 


Purpose 


People are treated with minerals for several reasons. 
The primary reason is to relieve a mineral deficiency, 
when a deficiency has been detected. Chemical tests suit- 
able for the detection of all mineral deficiencies are 
available. The diagnosis of the deficiency is often aided 
by tests that do not involve chemical reactions, such as 


2196 


the hematocrit test for the red blood cell content in 
blood for iron deficiency, the visual examination of the 
neck for iodine deficiency, or the examination of bones 
by densitometry for calcium deficiency. Mineral treat- 
ment is conducted after a test and diagnosis for iron-defi- 
ciency anemia, in the case of iron, and after a test and 
diagnosis for hypomagnesemia, in the case of magne- 
sium, to give two examples. 


A second general reason for mineral treatment is to 
prevent the development of a possible or expected defi- 
ciency. Here, minerals are administered when tests for 
possible mineral deficiency are not given. Examples 
include the practice of giving young infants iron supple- 
ments, and of the food industry’s practice of supplement- 
ing infant formulas with iron. The purpose here is to 
reduce the risk for iron deficiency anemia. Another 
example is the practice of many women of taking calci- 
um supplements, with the hope of reducing the risk of 
osteoporosis. 


Most minerals are commercially available at super- 
markets, drug stores, and specialty stores. There is reason 
to believe that the purchase and consumption of most of 
these minerals is beneficial to health for some, but not all, 
of the minerals. Potassium supplements are useful for 
reducing blood pressure, in cases of persons with high 
blood pressure. The effect of potassium varies from per- 
son to person. The consumption of calcium supplements 
is likely to have some effect on reducing the risk for 
osteoporosis. The consumption of selenium supplements 
is expected to be of value only for residents of Keshan 
Province, China, because of the established association of 
selenium deficiency in this region with “Keshan disease.” 


Precautions 


During emergency treatment of sodium deficiency 
(hyponatremia), potassium deficiency (hypokalemia), 
and calcium deficiency (hypocalcemia) with intravenous 
injections, extreme caution must be taken to avoid pro- 
ducing toxic levels of each of these minerals (hyperna- 
tremia, hyperkalemia, and hypercalcemia), as mineral 
toxicity can be life-threatening in some instances. The 
latter three conditions can be life threatening. Selenium 
is distinguished among most of the nutrients in that 
dietary intakes at levels only ten times that of the RDA 
can be toxic. Hence, one must guard against any over- 
dose of selenium. Calcium and zinc supplements, when 
taken orally, are distinguished among most of the other 
minerals in that their toxicity is relatively uncommon. 


Description 


Minerals are used in treatments by three methods, 
namely, by replacing a poor diet with a diet that supplies 
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the RDA, by consuming oral supplements, or by injec- 
tions or infusions. Injections are especially useful for 
infants, for mentally disabled persons, or where the 
physician wants to be totally sure of compliance. Infu- 
sions, as well as injections, are essential for medical 
emergencies, as during mineral deficiency situations like 
hyponatremia, hypokalemia, hypocalcemia, and hypo- 
magnesemia. Oral mineral supplements are especially 
useful for mentally alert persons who otherwise cannot 
or will not consume food that is a good mineral source, 
such as meat. For example, a vegetarian who will not 
consume meat may be encouraged to consume oral sup- 
plements of iron, as well as supplements of vitamin B2. 


Iron treatment is used for young infants, given as 
supplements of 7 mg of iron per day to prevent anemia. 
Iron is also supplied to infants via the food industry’s 
practice of including iron at 12 mg/L in cow milk-based 
infant formulas, as well as adding powdered iron at lev- 
els of 50 mg iron per 100 g dry infant cereal. 


Calcium supplements, along with estrogen and calci- 
tonin therapy, are commonly used in the prevention and 
treatment of osteoporosis. Estrogen and calcitonin are nat- 
urally occurring hormones. Bone loss occurs with diets 
supplying under 400 mg Ca/day. Bone loss can be mini- 
mized with the consumption of the RDA for calcium. 
There is some thought that all postmenopausal women 
should consume 1,000-1,500 mg of calcium per day. 
These levels are higher than the RDA. There is some evi- 
dence that such supplementation can reduce bone losses in 
some bones, such as the elbow (ulna), but not in other 
bones. Calcium absorption by the intestines decreases 
with aging, especially after the age of 70. The regulatory 
mechanisms of the intestines that allow absorption of ade- 
quate calcium (500 mg Ca/day or less) may be impaired in 
the elderly. Because of these changes, there is much inter- 
est in increasing the RDA for calcium for older women. 


Fluoride has been proven to reduce the rate of tooth 
decay. When fluoride occurs in the diet, it is incorporated 
into the structure of the teeth, and other bones. The opti- 
mal range of fluoride in drinking water is 0.7-1.2 mg/L. 
This level results in a reduction in the rate of tooth decay 
by about 50%. The American Dental Association recom- 
mends that persons living in areas lacking fluoridated 
water take fluoride supplements. The recommendation is 
0.25 mg F/day from the ages of 0-2 years, 0.5 mg F/day 
for 2-3 years, and 1.0 mg F/day for ages 3-13 years. 


Magnesium is often used to treat a dangerous condi- 
tion, called eclampsia, that occasionally occurs during 
pregnancy. In this case, magnesium is used as a drug, and 
not to relieve a deficiency. High blood pressure is a fairly 
common disorder during pregnancy, affecting 1-5% of 
pregnant mothers. Hypertension during pregnancy can 
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result in increased release of protein in the urine. In preg- 
nancy, the combination of hypertension with increased 
urinary protein is called preeclampsia. Preeclampsia is a 
concern during pregnancies as it may lead to eclampsia. 
Eclampsia involves convulsions and possibly death to 
the mother. Magnesium sulfate is the drug of choice for 
preventing the convulsions of eclampsia. 


Treatment with cobalt, in the form of vitamin B,,, is 
used for relieving the symptoms of pernicious anemia. 
Pernicious anemia is a relatively common disease that 
tends to occur in persons older than 40 years. Free cobalt 
is never used for the treatment of any disease. 


Preparation 


Evaluation of a patient’s mineral levels requires a 
blood sample, and the preparation of plasma or serum 
from the blood sample. An overnight fast is usually recom- 
mended as preparation prior to drawing the blood and 
chemical analysis. The reason for this is that any mineral 
present in the food consumed at breakfast may artificially 
boost the plasma mineral content beyond the normal fast- 
ing level, and thereby mask a mineral deficiency. In some 
cases, red blood cells are used for the mineral status assay. 


Aftercare 


The healthcare provider assesses the patient’s 
response to mineral treatment. A positive response con- 
firms that the diagnosis was correct. Lack of response 
indicates that the diagnosis was incorrect, that the patient 
had failed to take the mineral supplement, or that a higher 
dose of mineral was needed. The response to mineral treat- 
ment can be monitored by chemical tests, by an examina- 
tion of red blood cells or white blood cells, or by physio- 
logical tests, depending on the exact mineral deficiency. 


Risks 


There are few risks associated with mineral treat- 
ment. In treating emergency cases of hyponatremia, 
hypokalemia, or hypocalcemia by intravenous injections, 
there exists a very real risk that giving too much sodium, 
potassium, or calcium, can result in hypernatremia, 
hyperkalemia, or hypercalcemia, respectively. Risk for 
toxicity is rare where treatment is by dietary means. This 
is because the intestines act as a barrier, and absorption of 
any mineral supplement is gradual. The gradual passage 
of any mineral through the intestines, especially when the 
mineral supplement is taken with food, allows the various 
organs of the body to acquire the mineral. Gradual pas- 
sage of the mineral into the bloodstream also allows the 
kidneys to excrete the mineral in the urine, should levels 
of the mineral rise to toxic levels in the blood. 
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Minnesota multiphasic personality inventory (MMPI-2) 


Resources 


BOOKS 
Brody, Tom. Nutritional Biochemistry. San Diego: Academic 
Press, 1998. 


Food and Nutrition Board. Recommended Dietary Allowances. 
10th ed. Washington, DC: National Academy Press, 1989. 


PERIODICALS 
Sibai, B. M. “Treatment of Hypertension in Pregnant Women.” 
New England Journal of Medicine 335 (1996): 227-265. 


Tom Brody, PhD 


i Minnesota multiphasic 


personality inventory 
(MMPI-2) 


Definition 


The Minnesota Multiphasic Personality Inventory 
(MMPI-2; MMPI-A) is a written psychological assess- 
ment, or test, used to diagnose mental disorders. 


Purpose 


The MMPI is used to screen for personality and psy- 
chosocial disorders in adults and adolescents. It is also 
frequently administered as part of a neuropsychological 
test battery to evaluate cognitive functioning. 


Precautions 


The MMPI should be administered, scored, and 
interpreted by a clinical professional trained in its use, 
preferably a psychologist or psychiatrist. The MMPI is 
only one element of psychological assessment, and 
should never be used alone as the sole basis for a diagno- 
sis. A detailed history of the test subject and a review of 
psychological, medical, educational, or other relevant 
records are required to lay the groundwork for interpret- 
ing the results of any psychological measurement. 


Cultural and language differences in the test subject 
may affect test performance and may result in inaccurate 
MMPI results. The test administrator should be informed 
before psychological testing begins if the test taker is not 
fluent in English and/or has a unique cultural back- 
ground. 


Description 


The original MMPI was developed at the University 
of Minnesota and introduced in 1942. The current stan- 
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dardized version for adults 18 and over, the MMPI-2, 
was released in 1989, with a subsequent revision of cer- 
tain test elements in early 2001. The MMPI-2 has 567 
items, or questions, and takes approximately 60 to 90 
minutes to complete. There is a short form of the test that 
is comprised of the first 370 items on the long-form 
MMPI-2. There is also a version of the inventory for ado- 
lescents age 14 to 18, the MMPI-A. 


The questions asked on the MMPI are designed to 
evaluate the thoughts, emotions, attitudes, and behavioral 
traits that comprise personality. The results of the test 
reflect an individual’s personality strengths and weak- 
nesses, and may identify certain disturbances of person- 
ality (psychopathologies) or mental deficits caused by 
neurological problems. 


There are six validity scales and ten basic clinical 
or personality scales scored in the MMPI-2, and a num- 
ber of supplementary scales and subscales that may be 
used with the test. The validity scales are used to deter- 
mine whether the test results are actually valid (i.e., if 
the test-taker was truthful, answered cooperatively and 
not randomly) and to assess the test-taker’s response 
style (1.e., cooperative, defensive). Each clinical scale 
uses a set or subset of MMPI-2 questions to evaluate a 
specific personality trait. The MMPI should always be 
administered in a controlled environment by a psychol- 
ogist or other qualified mental health professional 
trained in its use. 


Preparation 


The administrator should provide the test subject 
with information on the nature of the test and its intended 
use, complete standardized instructions to taking the 
MMPI (including any time limits, and information on the 
confidentiality of the results). 


Normal results 


The MMPI should be scored and interpreted by a 
trained professional. When interpreting test results for 
test subjects, the test administrator will review what the 
test evaluates, its precision in evaluation and any margins 
of error involved in scoring, and what the individual 
scores mean in the context of overall norms for the test 
and the background of the test subject. 


Resources 


BOOKS 
Graham, John R. MMPI-2: Assessing Personality and Psy- 


chopathology. 3rd edition. New York: Oxford University 
Press, 1999. 
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KEY TERMS 


Neuropsychological testing—Tests used to evalu- 
ate patients who have experienced a traumatic 
brain injury, brain damage, or organic neurologi- 
cal problems (e.g., dementia). It may also be used 
to evaluate the progress of a patient who has 
undergone treatment or rehabilitation for a neuro- 
logical injury or illness. 


Norms—Normative or mean score for a particular 
age group. 

Psychopathology—A mental disorder or illness, 
such as schizophrenia, personality disorder, or 
major depressive disorder. 


Standardization—The process of determining 
established norms and procedures for a test to act 
as a standard reference point for future test results. 


ORGANIZATIONS 

The American Psychological Association. Testing and Assess- 
ment Office of the Science Directorate. 750 First St., N.E., 
Washington, DC 20002-4242. (202)336-6000. <http:// 
www.apa.org/science/testing .html>. 

The ERIC Clearinghouse on Assessment and Evaluation. 1131 
Shriver Laboratory Bldg 075, University of Maryland, 
College Park, MD 20742. (800) 464-3742. <http://www. 
ericae.net>. 


Paula Anne Ford-Martin 


Minor tranquilizers see Antianxiety drugs 


I Minority health 


Definition 


Minority health addresses the special medical and/or 
health needs associated with specific ethnic groups. 


Description 


The United States, as well as many other countries, 
experiences cultural diversity. This poses specific health 
issues that are specific to ethnic groups. Additionally, the 
propensity for certain diseases or illnesses is of concern 
in certain minority groups. These specific health issues 
include infant mortality rates, cancer, cardiovascular dis- 
ease, diabetes, HIV infection, and immunizations. 
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Infant mortality rates 


Infant mortality rates (IMRs) in the United States 
and in all countries worldwide are an accurate indicator 
of health status. They provide information concerning 
programs about pregnancy education and counseling, 
technological advances, and procedures and aftercare. 
IMRs vary among racial groups. African Americans had 
an IMRs of 14.2 per 1,000 live births in 1996, approxi- 
mately 2.5 times higher than Caucasians. The IMRs 
among American Native Indian groups varies greatly, 
with some communities possessing IMRs about two 
times more than national rates. Additionally Hispanic 
IMRs (7.6 per 1,000 live births) are also diverse for sepa- 
rate groups, since the IMRs, for example, among Puerto 
Ricans is higher (8.9 per 1,000 live births). 


Cancer 


Cancer is a serious national, worldwide, and minori- 
ty health concern. It is the second cause of death in the 
United States, claiming over half a million lives each 
year. Approximately 50% of persons who develop cancer 
will die. There is great disparity among the cancer rates 
in minority groups. Across genders, cancer death rates 
for African Americans are 35% higher when compared to 
statistics for Caucasians. The death rates for prostate 
cancer (two times more) and lung cancer (27 times 
more) are disproportionately higher when compared to 
Caucasians. There are also gender differences among 
ethnic groups and specific cancers. Lung cancers in 
African American and Hawaiian men are elevated com- 
pared with caucasian males. Vietnamese females who 
live in the United States have five times more new cases 
of cervical cancer when compared to Caucasian women. 
Hispanic females also have a greater incidence of cervi- 
cal cancer than Caucasian females. Additionally, Alaskan 
native men and women have a greater propensity for can- 
cers in the rectum and colon than do Caucasians. 


Cardiovascular disease 


Cardiovascular disease is the leading cause of dis- 
ability and death rates, about equal to death from all other 
diseases combined. Cardiovascular disease can affect the 
patient’s lifestyle and function in addition to having an 
impact on family members. The financial costs are very 
high. Among ethnic and racial groups cardiovascular dis- 
ease is the leading cause of death. Stroke is the leading 
cause of cardiovascular related death, which occurs in 
higher numbers for Asian-American males when com- 
pared to Caucasian men. Mexican-American men and 
women and African American males have a higher inci- 
dence of hypertension. African American women have 
higher rates of being overweight, which is a major risk 
factor of cardiovascular disease. 
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Minority health 


DR. ANTONIA NOVELLO (1944- ) 


(Gamma Liaison. Reproduced by permission.) 


Born Antonia Coello was born in Fajardo, Puerto 
Rico, on August 23, 1944, the oldest of three children. At 


Diabetes 


Diabetes—a serious health problem in Americans 
and ethnic groups—is the seventh leading cause of death 
in the United States. The prevalence of diabetes in 
African Americans is about 70% higher than Caucasians. 


HIV 


HIV infection/AIDS is the most common cause of 
death for all persons age 25 to 44 years old. Ethnic 
groups account for 25% of the United States population 
and 54% of all AIDS cases. In addition to sexual trans- 
mission there is an increase in HIV among ethnic groups 
related to intravenous drug usage. 


Immunizations 


Immunization, the reduction of preventable disease 
by vaccination, was lower in 1996, but there has been a 
rapid increase in African Americans taking vaccinations. 
The coverage for immunization among African Ameri- 
cans and Hispanics for persons age 65 and over is cur- 
rently below the general population. This may increase 
the death rates due to respiratory infections. 
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eight years old, she suffered two blows that she would 
carry all of her life. Her father, Antonio Coello, died, leav- 
ing her mother, Ana Delia Flores Coello, to raise her chil- 
dren alone until she later remarried Ramon Flores, an 
electrician. Novello was also diagnosed with a chronic 
condition called congenital megacolon, an illness in 
which her colon was overly large and not functioning 
properly, which required regular hospitalization. 
Although an operation would have helped Novello, it 
was not performed until she was 18 years old, and even 
after the surgery, complications followed her for years. 
Because of her childhood illness, Novello grew up wanti- 
ng to be a doctor. 


On October 17, 1989, President George Bush officially 
nominated Novello for Surgeon General. The fourteenth 
United States Surgeon General, Novello was sworn in on 
March 9, 1990. She remarked that “the American dream is 
well and alive...today the West Side Story comes to the West 
Wing.” Novello was the first woman and the first Hispanic 
to be appointed Surgeon General of the United States. 
Noted for her philosophy of “good science, good sense” 
and for her approachability, Novello was dedicated to the 
prevention of AIDS, substance abuse, and smoking, as well 
as to the education of the American public. Her special 
concerns were for women, children, and Hispanics—popu- 
lations often overlooked by public health services. 


Causes and symptoms 


IMRs are correlated with prenatal care. Women who 
receive adequate prenatal care tend to have better preg- 
nancy outcomes when compared to little or no care. 
Women who receive inadequate prenatal care also have 
increased chances of delivering a very low birth weight 
(VLBW) infant, which is linked to risk of early death. 


Cancer is related to several preventable lifestyle 
choices. Tobacco use, diet, and exposure to sun (skin 
cancer) can be prevented by lifestyle modifications. 
Additionally many cancers can occur due to lack of inter- 
est and/or lack of availability for screening and educa- 
tional programs. 


Cardiovascular diseases are higher among persons 
with high blood cholesterol and high blood pressure. 
Certain lifestyle choices may increase the chance for 
heart disease includes lack of exercise, overweight, and 
cigarette smoking. Cardiovascular disease is responsible 
for over 50% of the deaths in persons with diabetes. 


HIV occurs at a higher frequency among homosex- 
uals (the number of African Americans males who have 
AIDS through sex with men has increased). Additional- 
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ly, unprotected sexual intercourse and sharing used nee- 
dles for IV drug injection are strongly correlated with 
infection. 


Vaccinations are an effective method of preventing 
certain disease such as polio, tetanus, pertussis, diph- 
theria, influenza, hepatitis b, and pneumococcal infec- 
tions. Approximately 90% of influenza related mortality 
is associated with persons aged 65 and older. This is 
mostly due to neglect of vaccinations. About 45,000 
adults each year die of diseases related to hepatitis B, 
pneumococcal, and influenza infections. 


Diagnosis 


The diagnosis of VLBW is by weight. Infants who 
weigh 1,500 g are at high risk for death. For cancer, the 
diagnosis can be made through screening procedures 
such as mammography (for breast cancer), PAP smear 
(for cervical cancer), and lifestyle modifications such as 
avoidance of sun and cigarette smoking. Balanced diets 
and adequate nutrition also help. Other specific screen- 
ing tests (PSA, prostate surface antigen) are helpful for 
diagnosing prostate cancer. Cardiovascular diseases can 
be detected by medical check-up. Blood pressure and 
cholesterol levels can be measured. Obesity can be 
diagnosed by assessing a person’s weight relative to 
height. Diabetes and its complications can be detected 
by blood tests, in-depth eye examinations and studies 
that assess the flow of blood through blood vessels in 
legs. HIV can be detected through a careful history/ 
physical examination and analysis of blood using a spe- 
cial test called a western blot. Infections caused by lack 
of immunizations can be detected by careful physical 
examination and culturing the specific microorganism 
in the laboratory. 


Treatment 


Treatment is directed at the primary causes(s) that 
minorities have increased chances of developing dis- 
ease(s). Cancer may require treatment utilizing surgery, 
radiotherapy, or chemotherapy. Cardiovascular dis- 
eases may require surgical procedures for establishing a 
diagnosis and initiating treatment. Depending on the 
extent of disease, cardiovascular management can 
become complicated requiring medications and daily 
lifestyle modifications. Treatment usually includes 
medications, dietary modifications, and—if complica- 
tions arise—specific interventions tailored to alleviat- 
ing the problem. HIV can be treated with specific med- 
ications and more often than not with symptomatic 
treatment as reported complications arise. Diseases 
caused by lack of immunizations are treated based on 
the primary disease. The best method of treatment is 
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KEY TERMS 


Prevalence— Number of existing cases relative to 
time. 


Propensity— A greater risk for developing a dis- 
ease. 


through prevention and generating public awareness 
through educational awareness. 


Alternative treatment 


Alternative therapies do exist, but more research is 
needed to substantiate present data. The diseases that 
relate to minority health are best treated with nationally 
accepted standards of care. 


Prognosis 


Generally the prognosis is related to the diagnosis, 
patient’s state of health, age, and if there is another dis- 
ease or complication in addition to the presenting prob- 
lem. The course for IMR’s is related to educational pro- 
grams and prenatal care, which includes medical and 
psychological treatments. The prognosis for chronic dis- 
eases such as cardiovascular problems, high blood pres- 
sure, cancer, and diabetes is variable. These diseases are 
not cured and control is achieved by standardized treat- 
ment options. Eventually complications, even with treat- 
ment, can potentially occur. For HIV the clinical course 
at present is death even though this process may take 
years. Educational programs with an emphasis on dis- 
ease prevention can potentially improve outcomes con- 
cerning pediatric and geriatric diseases. 


Prevention 


Prevention is accomplished best through education- 
al programs specific to target populations. IMRs can be 
prevented by increasing awareness, interest, and accessi- 
bility for prenatal care that address a comprehensive 
approach for the needs of each patient. Regular physi- 
cals and special screening tests ca potentially prevent 
certain cancers in high-risk groups. Educational pro- 
grams concerning lifestyle modifications, diet, exercise, 
and testing may prevent the development of cardiovas- 
cular disease and diabetes. Educational programs 
assemble to illicit IV drug abusers and persons who 
engage in unprotected sexual intercourse may decrease 
the incidence of HIV infection. 
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Minoxidil 


Resources 


BOOKS 
Rosen, Peter. Emergency Medicine: Concepts and Clinical 
Practice. 4th ed. Mosby- Year Book, Inc., 1998. 


ORGANIZATIONS 
Office of Minority Health. 2001. <http://www.omhrc.gov/rah/ 
3rdpgBlue/Cardio/3pgGoalsCardio.htm>. 


Laith Farid Gulli, M.D. 
Nicole Mallory, M.S. 


j Minoxidil 


Definition 


Minoxidil is a drug available in two forms to treat 
different conditions. Oral minoxidil is used to treat high 
blood pressure and the topical solution form is used to 
treat hair loss and baldness. 


Purpose 


Minoxidil was the first drug approved by the FDA 
for the treatment of androgenetic alopecia (hair loss). 
Before that, minoxidil had been used as a vasodilator 
drug prescribed as oral tablet to treat high blood pres- 
sure, with side effects that included hair growth and 
reversal of male baldness. In the 1980s, UpJohn Corpo- 
ration came out with a topical solution of 2% minoxidil, 
called Rogaine, for the specific treatment of androgenetic 
alopecia. Since the 1990s, numerous generic forms of 
minoxidil have become available to treat hair loss while 
the oral form is still used to treat high blood pressure. 


The popularity of hair loss treatment is due to the 
general preference in the overall population for the cos- 
metic appearance of a full head of hair. Minoxidil is used 
to stimulate hair growth in areas of the scalp that have 
stopped growing hair. As of early 2001, the exact mecha- 
nism of action of minoxidil is not known. 


Precautions 


People who have had a prior unusual or allergic 
reaction to either minoxidil or propylene glycol, a non- 
active chemical in the Rogaine solution, should not use 
topical minoxidil. People who have had a previous aller- 
gic reaction to preservatives or dyes may also be at risk 
for having an allergic reaction to minoxidil. 


People who are using cortisone, or cortisone-like 
drugs (corticosteroids), petroleum jelly (Vaseline), or 
tretinoin (Retin-A) on their scalps should consult their 
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doctors prior to using minoxidil. The use of any of these 
products in conjunction with minoxidil may cause exces- 
sive minoxidil absorption into the body and increase the 
risk of side effects. 


Also, people who have skin problems or irritations 
of the scalp, including sunburn, may absorb too much 
minoxidil and increase their risk of side effects. 


As for oral minoxidil, the form prescribed for high 
blood pressure, patients should use minoxidil only under 
medical supervision to ensure that excessive amounts of 
the drug are not absorbed into their bodies. Large 
amounts of minoxidil may increase the severity of the 
symptoms and side effects of hypertension. 


Minoxidil may pass from mother to child through 
breast milk. Therefore, women who are breastfeeding 
should not use minoxidil. 


Description 


For the treatment of hair loss, minoxidil is available 
as a topical solution that is generally either 2% or 5% 
minoxidil in propylene glycol. The propylene glycol 
ensures that the applied minoxidil is evenly spread across 
the affected area and easily absorbed through the skin. As 
of early 2001, the 5% solution is only approved by the 
FDA for use on men. Approximately 1 milliliter of 
minoxidil solution is applied to the scalp once a day 
using the fingertips or a pump spray. It should be applied 
from the center of the area being treated outward. 


In the treatment of high blood pressure, oral minoxi- 
dil is usually prescribed when other medications have 
failed to treat the condition. Dosage is usually 2.5-100 
mg per day as a single dose for adults and 200 micro- 
grams to 1 mg per kg of body weight for children. 


Preparation 


Before using topical minoxidil, the hair and scalp 
should be clean and dry before the minoxidil solution is 
applied. 


Aftercare 


Hands, and any other areas of the body where hair 
growth is not desired that may have come into contact 
with topical minoxidil, should be washed immediately 
after applying the minoxidil solution on the scalp. Once 
applied, topical minoxidil should be allowed to air-dry 
for at least two to four hours before clothing is pulled on 
or off over the head, a hat is worn, or the patient goes to 
bed. Prior to this, the minoxidil solution may stain cloth- 
ing, hats, or bed linens; or, it may be accidentally trans- 
ferred from the patient’s head to one of these objects, 
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then back to other parts of the patient’s body where hair 
growth is not desired. A blow dryer, or other drying 
methods, should not be used to speed the drying of the 
minoxidil as this may interfere with the absorption of the 
medicine. People using minoxidil should also not sham- 
poo, wash, or rinse their hair for at least four hours after 
minoxidil is applied. 


Risks 


The most common side effects of topical minoxidil 
use are itching and skin irritation of the treated area of 
the scalp. Unwanted hair growth may also occur adjacent 
to treated areas or in areas where the medicine has been 
inadvertently transferred several times. This unwanted 
hair growth adjacent to the treatment area may be partic- 
ularly distressing to women when the face is involved. 
The itching and irritation usually subside after the drug 
has been used for approximately two weeks. If symp- 
toms persist after this time, minoxidil use should be halt- 
ed until a physician has been consulted. 


Extremely rare side effects that may occur if too 
much topically or orally administered minoxidil is being 
absorbed in the body include: 


¢ changes in vision, most commonly blurred vision 
e chest pain 

e very low blood pressure 

e decreased sexual desire 

e fast or irregular heartbeat 

¢ flushing of the skin 

e headache 

e lightheadedness 

e numbness or tingling in the hands, feet, or face 
* partial, or complete, impotence 

e rapid weight gain 


¢ swelling of the hands, feet, lower legs, or face 


Normal results 


Topical minoxidil is much more effective at treating 
baldness that occurs on the top, or crown, of the head 
than it is at causing hair growth on other parts of the 
head. Minoxidil does not work for everyone and there is 
no predictor, in early 2001, of whether or not it will be 
effective in any particular person. Clinical tests on the 
effectiveness of topical minoxidil in men with baldness 
on the top of the head showed that 48% of men who had 
used minoxidil for one year reported moderate to dense 
re-growth of hair within the treated area. Thirty-six per- 
cent reported minimal re-growth; while 16% reported no 
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KEY TERMS 


Androgenetic alopecia—Hair loss that develops 
into baldness and affects both men and women. 


Hypertension—Persistently high arterial blood 
pressure. 


Scalp—that part of the head that is usually cov- 
ered with hair. 


Topical drug—Drug or medication applied to a 
specific area of the skin and affecting only the area 
to which it is applied. 


Vasodilation—The increase in the diameter of a 
blood vessel resulting from relaxation of smooth 
muscle within the wall of the vessel. Vasodilation 
activates the blood flow. 


Vasodilators—Drugs or substances that cause 
vasodilation. 


re-growth. Similar percentages have been reported in 
women. 


In both men and women, hair re-growth generally 
does not begin until the medicine has been used for at 
least four months. The first signs that minoxidil may be 
effective in a particular person usually occur after 
approximately 90 days of treatment, when the patient 
notices that he or she is losing (shedding) much less hair 
than prior to beginning treatment. 


When new growth begins, the first hairs may be soft 
and barely visible. For some patients, this is the extent to 
the effectiveness of this medication. For others, this 
down-like hair develops into hair of the same color and 
thickness as the other hairs on their heads. 


Minoxidil is a treatment for hair loss, it is not a cure. 
Once a patient stops taking minoxidil, he or she will 
most likely lose all of the re-grown hair within 90 days of 
stopping the medication and no further hair growth will 
occur. 


Resources 


BOOKS 
Saito, H. (ed.) Progress in Hypertension : Antihypertensive 
Drugs Today. Philadelphia: Coronet Books, 1992. 


PERIODICALS 

Barone, Jeanine. “Coping with Hair Loss.” Better Homes and 
Gardens (September 1997): 102-108. 

Bowser, Andrew. “Treatments Abound for Female Hair Loss.” 
Dermatology Times (June 1999). 
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Scow, Dean Thomas. “Medical Treatments for Balding in 
Men.” American Family Physician (15 April 1999). 


ORGANIZATIONS 

American Hair Loss Council. 30 Grassy Plain Road, Bethel, 
CT 06801. (888) 873-9719. <http://www.ahlc.org/>. 

American Academy of Dermatology. 930 N. Meacham Road, 
PO Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. Fax: 847-330-0050. <http://www.aad.org/>. 

American Academy of Dermatology. 930 N. Meacham Road, 
PO Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. Fax: 847-330-0050. <http://www.aad.org/>. 
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i Miscarriage 


Definition 


Miscarriage means loss of an embryo or fetus before 
the 20th week of pregnancy. Most miscarriages occur 
during the first 14 weeks of pregnancy. The medical term 
for miscarriage is spontaneous abortion. 


Description 


Miscarriages are very common. Approximately 20% 
of pregnancies (one in five) end in miscarriage. The most 
common cause is a genetic abnormality of the fetus. Not 
all women realize that they are miscarrying and others 
may not seek medical care when it occurs. 


A miscarriage is often a traumatic event for both part- 
ners, and can cause feelings similar to the loss of a child or 
other member of the family. Fortunately, 90% of women 
who have had one miscarriage subsequently have a normal 
pregnancy and healthy baby; 60% are able to have a healthy 
baby after two miscarriages. Even a woman who has had 
three miscarriages in a row still has more than a 50% chance 
of having a successful pregnancy the fourth time. 


Causes and symptoms 


There are many reasons why a woman’s pregnancy 
ends in miscarriage. Often the cause is not clear. Howev- 
er, more than half the miscarriages that occur in the first 
eight weeks of pregnancy involve serious chromosomal 
abnormalities or birth defects that would make it impos- 
sible for the baby to survive. These are different from 
inherited genetic diseases. They probably occur during 
development of the specific egg or sperm, and therefore 
are not likely to occur again. 


In about 17% of cases, miscarriage is caused by an 
abnormal hormonal imbalance that interferes with the abil- 
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ity of the uterus to support the growing embryo. This is 
known as luteal phase defect. In another 10% of cases, 
there is a problem with the structure of the uterus or cervix. 
This can especially occur in women whose mothers used 
diethylstilbestrol (DES) when pregnant with them. 


The risk of miscarriage is increased by: 
e smoking (up to a 50% increased risk) 
e infection 


* exposure to toxins (such as arsenic, lead, formaldehyde, 
benzene, and ethylene oxide) 


e multiple pregnancies 
e poorly-controlled diabetes 


The most common symptom of miscarriage is bleed- 
ing from the vagina, which may be light or heavy. How- 
ever, bleeding during early pregnancy is common and is 
not always serious. Many women have slight vaginal 
bleeding after the egg implants in the uterus (about 7-10 
days after conception), which can be mistaken for a 
threatened miscarriage. A few women bleed at the time 
of their monthly periods through the pregnancy. Howev- 
er, any bleeding in the first three months of pregnancy 
(first trimester) is considered a threat of miscarriage. 


Women should not ignore vaginal bleeding during 
early pregnancy. In addition to signaling a threatened 
miscarriage, it could also indicate a potentially life- 
threatening condition known as ectopic pregnancy. In 
an ectopic pregnancy, the fetus implants at a site other 
than the inside of the uterus. Most often this occurs in the 
fallopian tube. 


Cramping is another common sign of a possible mis- 
carriage. The cramping occurs because the uterus 
attempts to push out the pregnancy tissue. If a pregnant 
woman experiences both bleeding and cramping the pos- 
sibility of miscarriage is more likely than if only one of 
these symptoms is present. 


If a woman experiences any sign of impending mis- 
carriage, she should be examined by a practitioner. The 
doctor or nurse will perform a pelvic exam to check if 
the cervix is closed as it should be. If the cervix is open, 
miscarriage is inevitable and nothing can preserve the 
pregnancy. Symptoms of an inevitable miscarriage may 
include dull relentless or sharp intermittent pain in the 
lower abdomen or back. Bleeding may be heavy. Clotted 
material and tissue (the placenta and embryo) may pass 
from the vagina. 


A situation in which only some of the products in 
the uterus have been expelled is called an incomplete 
miscarriage. Pain and bleeding may continue and 
become severe. An incomplete miscarriage requires med- 
ical attention. 
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A “missed abortion” occurs when the fetus has died 
but neither the fetus nor placenta is expelled. There may 
not be any bleeding or pain, but the symptoms of preg- 
nancy will disappear. The physician may suspect a 
missed abortion if the uterus does not continue to grow. 
The physician will diagnose a missed abortion with an 
ultrasound examination. 


A woman should contact her doctor if she experi- 
ences any of the following: 


e any bleeding during pregnancy 
* pain or cramps during pregnancy 
* passing of tissue 


e fever and chills during or after miscarriage 


Diagnosis 

If a woman experiences any sign of impending mis- 
carriage she should see a doctor or nurse for a pelvic 
examination to check if the cervix is closed, as it should 
be. If the cervix is open, miscarriage is inevitable. 


An ultrasound examination can confirm a missed 
abortion if the uterus has shrunk and the patient has had 
continual spotting with no other symptoms. 


Treatment 
Threatened miscarriage 


For women who experience bleeding and cramping, 
bed rest is often ordered until symptoms disappear. 
Women should not have sex until the outcome of the 
threatened miscarriage is determined. If bleeding and 
cramping are severe, women should drink fluids only. 


Miscarriage 


Although it may be psychologically difficult, if a 
woman has a miscarriage at home she should try to col- 
lect any material she passes in a clean container for 
analysis in a laboratory. This may help determine why 
the miscarriage occurred. 


An incomplete miscarriage or missed abortion may 
require the removal of the fetus and placenta by a D&C 
(dilatation and curettage). In this procedure the con- 
tents of the uterus are scraped out. It is performed in the 
doctor’s office or hospital. 


After miscarriage, a doctor may prescribe rest or 
antibiotics for infection. There will be some bleeding from 
the vagina for several days to two weeks after miscarriage. 
To give the cervix time to close and avoid possible infec- 
tion, women should not use tampons or have sex for at least 
two weeks. Couples should wait for one to three normal 
menstrual cycles before trying to get pregnant again. 
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Prognosis 


A miscarriage that is properly treated is not life- 
threatening, and usually does not affect a woman’s abili- 
ty to deliver a healthy baby in the future. 


Feelings of grief and loss after a miscarriage are 
common. In fact, some women who experience a miscar- 
riage suffer from major depression during the six months 
after the loss. This is especially true for women who 
don’t have any children or who have had depression in 
the past. The emotional crisis can be similar to that of a 
woman whose baby has died after birth. 


Prevention 


The majority of miscarriages cannot be prevented 
because they are caused by severe genetic problems deter- 
mined at conception. Some doctors advise women who 
have a threatened miscarriage to rest in bed for a day and 
avoid sex for a few weeks after the bleeding stops. Other 
experts believe that a healthy woman (especially early in 
the pregnancy) should continue normal activities instead 
of protecting a pregnancy that may end in miscarriage 
later on, causing even more profound distress. 


If miscarriage was caused by a hormonal imbalance 
(luteal phase defect), this can be treated with a hormone 
called progesterone to help prevent subsequent miscar- 
riages. If structural problems have led to repeated miscar- 
riage, there are some possible procedures to treat these 
problems. Other possible ways to prevent miscarriage are 
to treat genital infections, eat a well-balanced diet, and 
refrain from smoking and using recreational drugs. 


Resources 


BOOKS 

Allen, Marie, and Shelly Marks. Miscarriage: Women Sharing 
From the Heart. New York: John Wiley & Sons, 1993. 

Friedman, Lynn, Irene Daria, and Laurie Abkemeier. A Woman 
Doctor’s Guide to Miscarriage. New York: Hyperion, 
1996. 

Hinton, Clara H. Silent Grief; Miscarriage—Finding Your Way 
Through the Darkness. Green Forest, AK: New Leaf 
Press, 1998. 

Ingram, Kristen J., and Christine O. Lafser. Always Precious in 
our Memory: Reflections After Miscarriage, Stillbirth, or 
Neonatal Death. Anaheim, CA: Acta Publications, 1997. 

Lachelin, Gillian C. L. Miscarriage: The Facts. New York: 
Oxford Medical Publications, 1996. 

Vredevelt, Pam W. Empty Arms: Emotional Support for Those 
Who Have Suffered Miscarriage or Stillbirth. New York: 
Questar Publications, 1995. 


PERIODICALS 
“Aftermath of Loss.” U.S. News and World Report 122, no. 6 
(17 Feb. 1997): 66. 
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Mitral valve insufficiency 


KEY TERMS 


Diethylstilbestrol (DES)—This is a synthetic estro- 
gen drug that is used to treat a number of hormon- 
al conditions. However, it causes problems in 
developing fetuses and should not be taken during 
pregnancy. From about 1938 to 1971, DES was 
given to pregnant women because it was thought 
to prevent miscarriage. Children of women who 
took the drug during pregnancy are at risk for cer- 
tain health problems. 


Dilation and curettage (D&C)—A procedure in 
which the neck of the womb (cervix) is expanded 
and the lining of the uterus is scraped to remove 
pregnancy tissue or abnormal tissue. 


Embryo—An unborn child in the first eight weeks 


after conception. After the eighth week until birth, 
the baby is called a fetus. 


Bennetts, L. “Preventing Miscarriage.” Parents, Feb. 1994, 64- 
66. 

Petterson, S. “Miscarriage Myths.” Your Health, 25 Jan. 1994, 
23-24. 


ORGANIZATIONS 

American College of Obstetricians and Gynecologists. 409 
12th Street, S.W., P.O. Box 96920 

Hygeia Foundation, Inc. P.O. Box 3943 New Haven, CT 
06525. (203) 387-3589. <http://www.hygeia.org>. 


Carol A. Turkington 


Mitral incompetence see Mitral valve 
insufficiency 


Mitral regurgitation see Mitral valve 
insufficiency 


Mitral stenosis see Mitral valve stenosis 


i Mitral valve insufficiency 


Definition 


Mitral valve insufficiency is a term used when the 
valve between the upper left chamber of the heart (atrium) 
and the lower left chamber (ventricle) doesn’t close well 
enough to prevent back flow of blood when the ventricle 
contracts. Mitral valve insufficiency is also known as 
mitral valve regurgitation or mitral valve incompetence. 
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Description 


Normally, blood enters the left atrium of the heart 
from the lungs and is pumped through the mitral valve 
into the left ventricle. The left ventricle contracts to 
pump the blood forward into the aorta. The aorta is a 
large artery that sends oxygenated blood through the cir- 
culatory system to all of the tissues in the body. If the 
mitral valve is leaky due to mitral valve insufficiency, it 
allows some blood to get pushed back into the atrium. 
This extra blood creates an increase in pressure in the 
atrium, which then increases blood pressure in the ves- 
sels that bring the blood from the lungs to the heart. 
Increased pressure in these vessels can result in increased 
fluid buildup in the lungs. 


Causes and symptoms 


In the past, rheumatic fever was the most common 
cause of mitral valve insufficiency. However, the 
increased use of antibiotics for strep throat has made 
rheumatic fever rare in developed countries. In these 
countries, mitral valve insufficiency caused by rheumatic 
fever is seen mostly in the elderly. In countries with less 
developed health care, rheumatic fever is still common 
and is often a cause of mitral valve insufficiency. 


Heart attacks that damage the structures that support 
the mitral valve are a common cause of mitral valve 
insufficiency. Myxomatous degeneration can cause a 
“floppy” mitral valve that leaks. In other cases, the valve 
simply deteriorates with age and becomes less efficient. 


People with mitral valve insufficiency may not have 
any symptoms at all. It is often discovered during a doc- 
tor’s visit when the doctor listens to the heart sounds. 


Both the left atrium and left ventricle tend to get a 
little bigger when the mitral valve does not work proper- 
ly. The ventricle has to pump more blood so it gets bigger 
to increase the force of each beat. The atrium gets bigger 
to hold the extra blood. An enlarged ventricle can cause 
palpitations. An enlarged atrium can develop an erratic 
rhythm (atrial fibrillation), which reduces its efficiency 
and can lead to blood clots forming in the atrium. 


Diagnosis 


When the doctor listens to the heart sounds, mitral 
valve insufficiency is generally recognized by the sound 
the blood makes as it leaks backward. It sounds like a 
regurgitant murmur. The next step is generally a chest x 
ray and an electrocardiogram (ECG) to see if the heart is 
enlarged. The most definitive noninvasive test is 
echocardiography, a test that uses sound waves to make 
an image of the heart. This test gives a picture of the 
valve in action and shows the severity of the problem. 
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KEY TERMS 


Aorta—A large artery beginning at the base of the 
left ventricle. 


Atrium—One of the two upper chambers of the 
heart. 


Rheumatic fever—An illness that sometimes fol- 
lows a streptococcal infection of the throat. 


Ventricle—One of the two lower chambers of the 
heart. 


Treatment 


A severely impaired valve needs to be repaired or 
replaced. Either option will require surgery. Repairing the 
valve can fix the problem completely or reduce it enough 
to make it bearable and prevent damage to the heart. 
Valves can be replaced with either a mechanical valve or 
one that is partly mechanical and partly from a pig’s heart. 


Mechanical valves are effective but can increase the 
incidence of blood clots. To prevent blood clots from 
forming, the patient will need to take drugs that prevent 
abnormal blood clotting (anticoagulants). The valves 
made partly from a pigs heart don’t have as great a risk 
of blood clots but don’t last as long as fully mechanical 
valves. If a valve wears out, it must be replaced again. 


Damaged heart valves are easily infected. Anytime a 
procedure is contemplated that might allow infectious 
organisms to enter the blood, the person with mitral 
valve insufficiency should take antibiotics to prevent 
possible infection. 


Prognosis 


The diagnostic, medical and surgical procedures 
available to the person with mitral valve insufficiency are 
all likely to produce good results. 


Prevention 


The only possible way to prevent mitral valve insuf- 
ficiency is to prevent rheumatic fever. This can be done 
by evaluating sore throats for the presence of the bacteria 
that causes strep throat. Strep throat is easily treated with 
antibiotics. 


Resources 


BOOKS 

McGoon, Michael D., Mayo Clinic Heart Book: The Ultimate 
Guide to Heart Health. New York: William Morrow and 
Co., Inc., 1993. 
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PERIODICALS 

Ling, Lieng H., et al. “Clinical Outcome of Mitral Regurgita- 
tion Due to Flail Leaflet.” New England Journal of Medi- 
cine 335 (7 Nov. 1996): 1417+ 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


OTHER 
The Merck Page. <http://www.merck.com>. 


Dorothy Elinor Stonely 


i Mitral valve prolapse 


Definition 


Mitral valve prolapse (MVP) is a ballooning of the 
support structures of the mitral heart valve into the left 
upper collection chamber of the heart. 


Description 


Other names for MVP include floppy valve and Bar- 
low’s syndrome. The mitral valve is located on the left 
side of the heart between the top chamber (left atrium) 
and the bottom chamber (left ventricle). The valve opens 
and closes according to the heartbeat and the pressure 
that is exerted upon it from the blood in both chambers. 


The valve has supporting structures that attach to the 
heart muscle to help it open and close properly. When 
these structures weaken or lengthen abnormally, the 
valve may balloon into the left atrium. Sometimes this 
can cause the mitral valve to leak blood backward. 


This condition may be inherited and occurs in 
approximately 10% of the population. It affects more 
women than men and often peaks after the age of 40. 


Causes and symptoms 


MVP may occur due to rheumatic heart disease but 
is usually found in healthy people. Changes that occur in 
the valve are caused by rapid multiplication of cells in 
the middle layer that presses on the outer layer. The outer 
layer weakens, causing a prolapse of the valve toward the 
left atrium. 


Most persons do not have symptoms. Those that do 
may experience sharp, left-sided chest pain. Some com- 
plain of fatigue, or a pounding feeling in the chest. Others 
can have an irregular heart beat and even pass out. Some 
persons may experience difficulty breathing, ankle swelling 
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Mitral valve prolapse 


Mitral valve prolapse 


Mitral valve stenosis 


Mitral valve prolapse occurs when the mitral valve does not open and close properly. When this happens, the valve may bal- 
loon into the left atrium of the heart, causing the mitral valve to leak blood backward. Mitral valve stenosis refers to the nar- 
rowing of the mitral valve, in which the flow of blood from the atrium to the ventricle becomes restricted. (Illustration by Elec- 


tronic Illustrators Group.) 


and fluid in the lungs. Other symptoms may include anxi- 
ety, headaches, morning tiredness and constantly cold 
hands and feet. Death from this condition is rare. 


Diagnosis 
The diagnosis of MVP is based on symptoms and 


physical exam. During the exam, the physician may hear 
a click and/or heart murmur with a stethoscope. 


The best diagnostic test for MVP is the echocardio- 
gram. The test reflects sound waves through the chest 
wall to give two-dimensional color flow pictures of the 
heart, its size, position, motion, chambers, and valves. 
Unfortunately, during the early 1980s, this diagnosis was 
often made excessively from faulty echocardiographic 
criteria prevalent at that time. 


Any person with symptoms or family history of 
MVP should consider having an echocardiogram. The 
test takes 15-20 minutes and is done in doctors’ offices 
and hospitals. It is performed by trained technicians and 
is read by cardiologists. Family physicians, internists, 
cardiologists, and nurse practitioners can treat MVP. 
Echocardiograms are recommended periodically depend- 
ing on the extent of valve leakage. 


Treatment 


Persons who experience certain types of an irregular 
heartbeat with MVP should be treated. Propranolol 
(Inderal) or other beta blockers or digoxin (Lanoxin) are 
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KEY TERMS 


Heart murmur—Sound during the heartbeat caused 
by a heart valve that does not close properly. 


Rheumatic heart disease—A condition caused by 
a streptococcus infection which can result in per- 
manent heart damage. 


often helpful. Persons who develop moderate to severe 
symptoms with a leaky mitral valve may require repair or 
replacement of the mitral valve with an artificial heart 
valve. Persons with MVP and a leaky valve need to pro- 
tect themselves from heart or heart valve infections. 
Antibiotics should be taken before any surgical, dental 
or oral procedures according to the American Heart 
Association recommendations. 


Other treatments include drinking lots of fluids during 
strenuous activity and hot weather. Water pills, caffeine 
and donating blood may aggravate the symptoms of MVP. 


Prognosis 


MVP is usually not a serious condition. However, 
dangerous, untreated irregular heartbeats may rarely 
cause sudden death. These persons should be carefully 
monitored. 
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Resources 


BOOKS 

LeDoux, Denise.” Acquired Valvular Heart Disease.” In Car- 
diac Nursing, ed. Susan Woods, et al. Philadelphia: J. B. 
Lippincott Co., 1995. 


PERIODICALS 
McGrath, Dicey. “Mitral Valve Prolapse.” American Journal of 
Nursing (May 1997): 40-41. 
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| Mitral valve stenosis 


Definition 


The term stenosis means an abnormal narrowing of 
an opening. Mitral valve stenosis refers to a condition in 
the heart in which one of the valve openings has become 
narrow and restricts the flow of blood from the upper 
left chamber (left atrium) to the lower left chamber (left 
ventricle). 


Description 


In the heart, the valve that regulates the flow of blood 
between the left atrium and the left ventricle is called the 
mitral valve. If the mitral valve is abnormally narrow, due 
to disease or birth defect, blood flow from the atrium to 
the ventricle is restricted. This restricted flow leads to an 
increase in the pressure of blood in the left atrium. Over a 
period of time, this back pressure causes fluid to leak into 
the lungs. It can also lead to an abnormal heart rhythm 
(atrial fibrillation), which further decreases the efficiency 
of the pumping action of the heart. 


Causes and symptoms 


Mitral valve stenosis is almost always caused by 
rheumatic fever. As a result of rheumatic fever, the 
leaflets that form the opening of the valve are partially 
fused together. Mitral valve stenosis can also be present 
at birth. Babies born with this problem usually require 
surgery if they are to survive. Sometimes, growths or 
tumors can block the mitral valve, mimicking mitral 
valve stenosis. 


If the restriction is severe, the increased blood pres- 
sure can lead to heart failure. The first symptoms of heart 
failure, which are fatigue and shortness of breath, usual- 
ly appear only during physical activity. As the condition 
gets worse, symptoms may also be felt even during rest. A 
person may also develop a deep red coloring in the cheeks. 
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KEY TERMS 


Atrium—One of the two upper chambers of the 
heart. 


Beta blocker—A drug that can be used to reduce 
blood pressure. 


Rheumatic fever—An illness which sometimes 
follows a streptococcal infection of the throat. 


Ventricle—One of the two lower chambers of the 
heart. 


Diagnosis 


Mitral valve stenosis is usually detected by a physician 
listening to heart sounds. Normal heart valves open silently 
to permit the flow of blood. A stenotic valve makes a snap- 
ping sound followed by a “rumbling” murmur. The condi- 
tion can be confirmed with a chest x ray and an electrocar- 
diogram, both of which will show an enlarged atrium. 
Echocardiography, which produces images of the heart’s 
structure, is also helpful in making the diagnosis. If surgery 
is necessary, cardiac catheterization may be done to fully 
evaluate the heart before the operation. 


Treatment 


Drug therapy may help to slow the heart rate, 
strengthen the heart beat, and control abnormal heart 
rhythm. Drugs such as beta blockers, calcium channel 
blockers, and digoxin may be prescribed. A drug that 
prevents abnormal blood clotting (anticoagulant) called 
warfarin (Coumadin) may be recommended. If drug ther- 
apy does not produce satisfactory results, valve repair or 
replacement may be necessary. 


Repair can be accomplished in two ways. In the first 
method, balloon valvuloplasty, the doctor will try to 
stretch the valve opening by threading a thin tube 
(catheter) with a balloon tip through a vein and into the 
heart. Once the catheter is positioned in the valve, the 
balloon is inflated, separating the fused areas. The sec- 
ond method involves opening the heart and surgically 
separating the fused areas. 


If the valve is damaged beyond repair, it can be 
replaced with a mechanical valve or one that is partly 
mechanical and partly made from a pig’s heart. 


Prognosis 


Procedures available to treat mitral valve stenosis, 
whether medical or surgical, all produce effective results. 
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Moles 


Prevention 


The only possible way to prevent mitral valve steno- 
sis is to prevent rheumatic fever. This can be done by 
evaluating sore throats for the presence of the bacteria 
that causes strep throat. Strep throat is easily treated 
with antibiotics. 


Resources 


BOOKS 

McGoon, Michael D., ed. Mayo Clinic Heart Book: The Ulti- 
mate Guide to Heart Health. New York: William Morrow 
and Co., Inc., 1993. 


PERIODICALS 
“Opening Mitral Valves Without Surgery.” Harvard Heart Let- 
ter 6 (Nov. 1995): 5+. 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


OTHER 
The Merck Page. <http://www.merck.com>. 
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Molar pregnancy see Hydatidiform mole 


| Moles 


Definition 


A mole (nevus) is a pigmented (colored) spot on the 
outer layer of the skin (epidermis). 


Description 


Moles can be round, oval, flat, or raised. They can 
occur singly or in clusters on any part of the body. Most 
moles are brown, but colors can range from pinkish flesh 
tones to yellow, dark blue, or black. 


Everyone has at least a few moles. They generally 
appear by the time a person is 20 and look, at first, like 
freckles. A mole’s color and shape don’t usually change. 
Changes in hormone levels that occur during puberty 
and pregnancy can make moles larger and darker. New 
moles may also appear during this period. 


A mole usually lasts about 50 years before begin- 
ning to fade. Some moles disappear completely, and 
some never lighten at all. Some moles develop stalks that 
raise them above the skin’s surface; these moles eventu- 
ally drop off. 
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Types of moles 


About 1-3% of all babies have one or more moles 
when they are born. Moles that are present at birth are 
called congenital nevi. 


Other types of moles include: 


e junctional moles, which are usually brown and may be 
flat or slightly raised 


* compound moles, which are slightly raised, range in 
color from tan to dark brown, and involve pigment-pro- 
ducing cells (melanocytes) in both the upper and lower 
layers of the skin (epidermis and dermis) 


e dermal moles, which range from flesh-color to brown, 
are elevated, most common on the upper body, and may 
contain hairs 


e sebaceous moles, which are produced by over-active oil 
glands and are yellow and rough-textured 


e blue moles, which are slightly raised, colored by pig- 
ment deep within the skin, and most common on the 
head, neck, and arms of women 


Most moles are benign, but atypical moles (dysplas- 
tic nevi) may develop into malignant melanoma, a 
potentially fatal form of skin cancer. Atypical moles are 
usually hereditary. Most are bigger than a pencil eraser, 
and the shape and pigmentation are irregular. 


Congenital nevi are more apt to become cancerous 
than moles that develop after birth, especially if they are 
more than eight inches in diameter. Lentigo maligna 
(melanotic freckle of Hutchinson), most common on the 
face and after the age of 50, first appears as a flat spot 
containing two or more shades of tan. It gradually 
becomes larger and darker. One in three of these moles 
develop into a form of skin cancer known as lentigo 
maligna melanoma. 


Causes and symptoms 


The cause of moles is unknown, although atypical 
moles seem to run in families and result from exposure to 
sunlight. 


Diagnosis 


Only a small percentage of moles require medical 
attention. A mole that has the following symptoms 
should be evaluated by a dermatologist (a physician 
spealizing in skin diseases). 


e appears after the age of 20 
e bleeds 
e itches 


e looks unusual or changes in any way 
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Woman’s birthmark being removed by laser. (Photograph by Alexander Tsiaras, Photo Researchers, Inc. Reproduced by permission.) 


A doctor who suspects skin cancer will remove all or 
part of the mole for microscopic examination. This pro- 
cedure, which is usually performed in a doctor’s office, is 
simple, relatively painless, and doesn’t take more than a 
few minutes. It does leave a scar. 


Treatment 


If laboratory analysis confirms that a mole is cancer- 
ous, the dermatologist will remove the rest of the mole. 
Patients should realize that slicing off a section of a 
malignant mole will not cause the cancer to spread. 


Removing a mole for cosmetic reasons involves 
numbing the area and using scissors or a scalpel to 
remove the elevated portion. The patient is left with a flat 
mole the same color as the original growth. Cutting out 
parts of the mole above and beneath the surface of the 
skin can leave a scar more noticeable than the mole. 


Scissors or a razor can be used to temporarily 
remove hair from a mole. Permanent hair removal 
requires electrolysis or surgical removal of the mole. 


Prognosis 


Moles are rarely cancerous and, once removed, 
unlikely to recur. A dermatologist should be consulted if 
a mole reappears after being removed. 
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Prevention 


Wearing a sunscreen and limiting sun exposure may 
prevent some moles. Anyone who has moles should exam- 
ine them every month and see a dermatologist if changes in 
size, shape, color, or texture occur or if new moles appear. 


Anyone with a family history of melanoma should 
see a dermatologist for an annual skin examination. 
Everyone should know the ABCDs of melanoma: 


e A: Asymmetry, which occurs when the two halves of 
the mole are not identical 

¢ B: Borders that are irregular or indistinct 

e C: Color that varies in a single mole 


e D: Diameter, which should be no larger than the eraser 
on a pencil. 


A mole exhibiting any of these characteristics 
should be evaluated by a dermatologist. 


Resources 


BOOKS 
Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


ORGANIZATIONS 

American Academy of Dermatology. 930 N. Meacham Road, 
P.O. Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. <http://www.aad.org>. 
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Monkeypox 


KEY TERMS 


Malignant melanoma—Most moles are benign, 
but atypical moles (called dysplastic nevi) may 
develop into malignant melanoma, a potentially 
fatal form of skin cancer. Atypical moles are usual- 
ly hereditary. Most are bigger than a pencil eraser, 
and the shape and pigmentation are irregular. 


Nevus Outreach, Inc. 1601 Madison Blvd., Bartesville, OK 
74006. (877) 426-3887. <http://www.nevus.org>. 


OTHER 

“Atypical Moles.” The Skin Site. 8 Apr. 1998 <http://www.skin 
site.com/info_atypical moles.htm>. 

“Moles.” American Academy of Dermatology. 7 Apr. 1998 
<http://www.aad.org>. 

“Moles.” The Skin Site. 8 Apr. 1998 <http://www.skinsite.com/ 
info_moles.htm>. 


Maureen Haggerty 


Molybdenum excess see Mineral toxicity 
Mometasone see Corticosteroids 
Moncytic ehrlichiosis see Ehrlichiosis 
Mongolism see Down syndrome 
Moniliasis see Candidiasis 


I Monkeypox 


Definition 


Certain African squirrels and primates carry a virus 
that causes monkeypox in humans. This virus is related 
to the smallpox virus, but it usually produces a less 
severe illness with fewer fatalities. However, symptoms 
are similar: fever, pus-filled blisters all over the body, 
and respiratory problems. 


Description 


Most monkeypox cases have been diagnosed in 
remote areas of central and west Africa. Contact with 
infected animals is unusual because they are isolated in 
forests, away from humans. However, between February 
1996 and October 1997, there were 511 suspected cases 
of monkeypox in the Democratic Republic of the Congo 
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(DRC, formerly Zaire). This outbreak, the largest ever, 
raised fears that the virus had mutated and become more 
infectious. 


In late 1997, the U.S. Centers for Disease Control 
and Prevention (CDC) and the World Health Organiza- 
tion (WHO) announced that this relatively large outbreak 
was likely due to human behavior, rather than virus 
mutation. During the outbreak, the DRC was embroiled 
in civil war. Food shortages increased reliance on hunt- 
ing and raised chances that people would come into con- 
tact with infected animals. 


Monkeypox is less severe than smallpox and can 
sometimes be confused with chickenpox. It seems partly 
preventable with smallpox vaccination, but vaccination 
programs were discontinued in the late 1970s. (Barring 
samples stored in laboratories, smallpox has been eradi- 
cated.) People under the age of 16—those born after 
smallpox vaccination ended—seem the most susceptible 
to monkeypox. During the 1996-97 outbreak, approxi- 
mately 85% of the cases were in this age group. 


This outbreak also seemed to indicate high person- 
to-person transmission. Initial reports claimed as many 
as 78% of suspected cases were transmitted person to 
person rather than animal to person. However, according 
to WHO and the CDC, further study revealed that about 
8% of cases were transmitted this way. 


Causes and symptoms 


The monkeypox virus is transmitted to humans 
through an infected animal’s blood or by its bite. Initial 
symptoms are a fever and a bodywide rash of pus-filled 
blisters. These symptoms can be accompanied by diar- 
rhea, swollen lymph nodes, a sore throat, and mouth 
sores. In some cases, a victim may experience trouble 
breathing. Symptoms are at their worst for 3-7 days, after 
which the fever lessens and blisters begin to form crusts. 


Diagnosis 
Since the symptoms resemble other pox diseases, 


definitive diagnosis may require laboratory testing to 
uncover the virus or evidence that it is present. 


Treatment 


Like most viruses, monkeypox cannot be resolved 
with medication. The only treatment option is sympto- 
matic—that is, patients are made as comfortable as possi- 
ble. In March 1998, the U.S. Army Medical Research Insti- 
tute for Infectious Diseases reported that an antiviral drug 
called cidofovir may combat monkeypox infection. The 
drug has worked successfully in primates, but further 
research is needed to determine its effectiveness in humans. 
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Prognosis 


Children are more likely to contract the disease and 
have the highest death rate. Monkeypox is not as lethal 
as smallpox, but the death rate among young children 
may reach 2-10%. In some cases, hospitalization is 
required. Recovery is good among survivors, although 
some scarring may result from the blisters. 


Prevention 


Although smallpox vaccination may protect against 
monkeypox, experts do not generally recommend getting 
a smallpox vaccine simply to guard against monkeypox. 
This vaccine carries risks, including severe, potentially 
fatal complications. For most people, the risk posed by 
the smallpox vaccine far outweighs the odds that they 
might come in contact with the monkeypox virus. 


Resources 


BOOKS 

Fenner, Frank. “Human Monkeypox, a Newly Discovered 
Virus Disease.” In Emerging Viruses, ed. Stephen S. 
Morse. Oxford University Press, 1993. 


PERIODICALS 
Cohen, Jon. “Is an Old Virus Up to New Tricks?” Science 277 
(18 July 1997): 312. 


OTHER 
World Health Organization. 7 June 1998 <http://www.who. 
int/home-page/index.en.shtml>. 


Julia Barrett 


| Monoamine oxidase 
inhibitors 
Definition 


Monoamine oxidase inhibitors (MAO inhibitors) are 
medicines that relieve certain types of mental depression. 


Purpose 


MAO inhibitors are a type of antidepressant and are 
used to treat mental depression. Like other antidepres- 
sant drugs, MAO inhibitors help reduce the extreme 
sadness, hopelessness, and lack of interest in life that are 
typical in people with depression. MAO inhibitors are 
especially useful in treating people whose depression is 
combined with other problems such as anxiety, panic 
attacks, phobias, or the desire to sleep too much. 
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KEY TERMS 


Antiviral—Refers to a drug that can destroy viruses 
and help treat illnesses caused by them. 


Mutation—A change in an organism’s genetic 
code that causes it to develop new characteristics. 


Symptomatic—Refers to treatment that addresses 
the symptoms of an illness, but not its underlying 
cause. 


Description 


Discovered in the 1950s, MAO inhibitors work by 
correcting chemical imbalances in the brain. Normally, 
natural chemicals called neurotransmitters carry signals 
from one brain cell to another. Some neurotransmitters, 
such as serotonin and norepinephrine, play important 
roles in controlling mood. But other substances in the 
brain may interfere with mood control by breaking down 
these neurotransmitters. Researchers believe that MAO 
inhibitors work by blocking the chemicals that break 
down serotonin and norepinephrine. This gives the neu- 
rotransmitters more time to do their important work. 


Because MAO inhibitors also affect other chemicals 
throughout the body, these drugs may produce many 
unwanted side effects. They can be especially dangerous 
when taken with certain foods, beverages and medicines. 
Anyone taking these drugs should ask his or her physi- 
cian or pharmacist for a list of products to avoid. 


MAO inhibitors are available only with a physician’s 
prescription. They are sold in tablet form. Some common- 
ly used MAO inhibitors are isocarboxazid (Marplan), 
phenelzine (Nardil), and tranylcypromine (Parnate). 


Recommended dosage 


The recommended dosage depends on the type of 
MAO inhibitor and the type of depression for which it is 
being taken. Dosages may be different for different 
patients. Check with the physician who prescribed the 
drug or the pharmacist who filled the prescription for the 
correct dosage. 


Always take MAO inhibitors exactly as directed by 
your physician. Never take larger or more frequent doses, 
and do not take the drug for longer than directed. See the 
physician regularly while taking this medicine, especially 
in the first few months of treatment. The physician will 
check to make sure the medicine is working as it should 
and will note unwanted side effects. The physician may 
also need to adjust the dosage during this period. 
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Monoamine oxidase inhibitors 


Several weeks may be needed for the effects of this 
medicine to be felt. Be sure to keep taking it as directed, 
even if it does not seem to be helping. 


Do not stop taking this medicine suddenly. Tapering 
the dose may be necessary to reduce the chance of with- 
drawal symptoms. If it is necessary to stop taking the 
drug, check with the physician who prescribed it for 
instructions on how to stop. 


MAO inhibitors may be taken with or without food, on 
a full or empty stomach. Check package directions or ask 
the physician or pharmacist for instructions on how to take 
the medicine. Remember that some foods and beverages 
must be avoided during treatment with MAO inhibitors. 


Precautions 


The effects of this medicine may continue for two 
weeks or more after patients stop taking it. All precau- 
tions should be observed during this period, as well as 
throughout treatment with MAO inhibitors. 


MAO inhibitors may cause serious and possibly life- 
threatening reactions, such as sudden high blood pressure, 
when taken with certain foods, beverages, or medicines. 
The dangerous reactions may not begin until several hours 
after consuming these items. Aged cheeses, red wines, 
smoked or pickled meats, chocolate, caffeinated bever- 
ages, and foods containing monosodium glutamate (MSG) 
are among the foods and drinks to be avoided. Be sure to 
get a complete list from the physician who prescribed the 
medicine or the pharmacist who filled the prescription. 


Do not drink any alcoholic beverages or reduced- 
alcohol or alcohol-free beer or wine while taking this 
medicine. 


Anyone who is taking MAO inhibitors should not 
use any other medicine unless it has been approved or 
prescribed by a physician who knows that they are taking 
MAO inhibitors. This includes nonprescription (over- 
the-counter) medicines such as sleep aids; medicines for 
colds, cough, hay fever, or asthma (including nose 
drops or sprays); medicines to increase alertness or keep 
from falling asleep; and appetite control products. 


Because MAO inhibitors work on the central ner- 
vous system, they may add to the effects of alcohol and 
other drugs that slow down the central nervous system, 
such as antihistamines, cold medicine, allergy medicine, 
sleep aids, medicine for seizures, tranquilizers, some 
pain relievers, and muscle relaxants. Anyone taking 
MAO inhibitors should check with his or her physician 
before taking any of the above. 


MAO inhibitors may interact with medicines used 
during surgery, dental procedures, or emergency treat- 
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ment. These interactions could increase the chance of 
side effects. Anyone who is taking MAO inhibitors 
should be sure to tell the health care professional in 
charge before having any surgical or dental procedures or 
receiving emergency treatment. 


Some people feel drowsy, dizzy, lightheaded, or less 
alert when using MAO inhibitors. The drugs may also 
cause blurred vision. For these reasons, anyone who 
takes these drugs should not drive, use machines or do 
anything else that might be dangerous until they have 
found out how the drugs affect them. 


These medicines also make some people feel light- 
headed, dizzy, or faint when they get up after sitting or 
lying down. To lessen the problem, get up gradually and 
hold onto something for support if possible. 


Older people may be especially sensitive to the 
effects of MAO inhibitors. This may increase the chance 
of side effects, such as dizziness or lightheadedness. 


Special conditions 


People with certain medical conditions or who are 
taking certain other medicines can have problems if they 
take MAO inhibitors. Before taking these drugs, be sure 
to let the physician know about any of these conditions: 


ALLERGIES. Anyone who has had unusual reactions 
to MAO inhibitors in the past should let his or her physi- 
cian know before taking the drugs again. The physician 
should also be told about any allergies to foods, dyes, 
preservatives, or other substances. 


PREGNANCY. Studies suggest that taking MAO 
inhibitors during pregnancy may increase the risk of 
birth defects or problems in the newborn after birth. 
Women who are pregnant or who may become pregnant 
should check with their physicians before using MAO 
inhibitors. 


BREASTFEEDING. MAO inhibitors may pass into 
breast milk, but no problems have been reported in nurs- 
ing babies whose mothers took the medicine. Women 
who are breastfeeding their babies should check with 
their physicians before using this medicine. 


DIABETES. MAO inhibitors may affect blood sugar 
levels. Persons with diabetes who are taking this medi- 
cine and notice changes in their blood or urine tests 
should check with their physicians. 


ANGINA. MAO inhibitors may make people feel 
unusually energetic and healthy. People with angina 
(chest pain) should be careful not to overexert them- 
selves and should check with their physicians before 
increasing their levels of activity or exercise. 
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OTHER MEDICAL CONDITIONS. Before using MAO 
inhibitors, people with any of these medical problems 
should make sure their physicians are aware of their con- 
ditions: 


e alcohol abuse 

e high blood pressure 

e recent heart attack or stroke 

e heart or blood vessel disease 

e liver disease 

e kidney disease 

e frequent or severe headaches 

* epilepsy 

e parkinson’s disease 

* current or past mental illness 

e asthma or bronchitis 

e overactive thyroid 

¢ pheochromocytoma (a tumor of the adrenal gland) 
USE OF CERTAIN MEDICINES. Taking MAO inhibitors 


with certain other drugs may affect the way the drugs 
work or may increase the chance of side effects. 


Side effects 


The most common side effects are dizziness, light- 
headedness, drowsiness, tiredness, weakness, blurred 
vision, shakiness or trembling, restlessness, sleep prob- 
lems or twitching during sleep, increased appetite (espe- 
cially for sweets), weight gain, decreased sexual ability, 
decreased amount of urine, and mild headache. These 
problems usually go away as the body adjusts to the drug 
and do not require medical treatment unless they inter- 
fere with normal activities. 


More serious side effects may occur. If any of the 
following side effects occur, stop taking the medicine 
and get emergency medical attention immediately: 


* severe chest pain 

e severe headache 

e stiff, sore neck 

¢ enlarged pupils 

e increased sensitivity of eyes to light 

e fast or slow heartbeat 

e sweating, with or without fever or cold, clammy skin 
* nausea and vomiting 


Other side effects may occur. Anyone who has 
unusual or troublesome symptoms after taking MAO 
inhibitors should get in touch with his or her physician. 
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KEY TERMS 


Anxiety—Worry or tension in response to real or 
imagined stress, danger, or dreaded situations. 
Physical reactions, such as fast pulse, sweating, 
trembling, fatigue, and weakness may accompany 
anxiety. 


Central nervous system—tThe brain and spinal 
cord. 


Depression—A mental condition in which people 
feel extremely sad and lose interest in life. People 
with depression may also have sleep problems 
and loss of appetite and may have trouble concen- 
trating and carrying out everyday activities. 


Neurotransmitter—A chemical that carries mes- 
sages from one nerve cell to another. 


Phobia—An intense, abnormal, or illogical fear of 
something specific, such as heights or open spaces. 


Withdrawal symptoms—A group of physical or 
mental symptoms that may occur when a person 
suddenly stops using a drug to which he or she has 
become dependent. 


Interactions 


MAO inhibitors may interact with many other medi- 
cines. When this happens, the effects of one or both of the 
drugs may change or the risk of side effects may be 
greater. Anyone who takes MAO inhibitors must check with 
his or her physician before taking any other prescription 
or nonprescription (over-the-counter) medicine. Among 
the drugs that may interact with MAO inhibitors are: 


e central nervous system (CNS) depressants such as med- 
icine for allergies, colds, hay fever, and asthma; seda- 
tives; tranquilizers; prescription pain medicine; muscle 
relaxants; medicine for seizures; sleep aids; barbitu- 
rates; and anesthetics. 

e medicine for high blood pressure 


¢ other antidepressants, including tricyclic antidepres- 
sants (such as Tofranil and Norpramin), antidepressants 
that raise serotonin levels (such as Prozac and Zoloft), 
and bupropion (Wellbutrin) 


e diabetes medicines taken by mouth 
e insulin 
e water pills (diuretics) 


The list above does not include every drug that may 
interact with MAO inhibitors. Check with a physician or 
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Mood disorders 


pharmacist before combining MAO inhibitors with any 
other prescription or nonprescription (over-the-counter) 
medicine. 


Nancy Ross-Flanigan 


Mononucleosis see Infectious 
mononucleosis 


Montezuma’s revenge see Traveler’s 
diarrhea 


i Mood disorders 


Definition 


Mood disorders are mental disorders characterized 
by periods of depression, sometimes alternating with 
periods of elevated mood. 


Description 


While many people go through sad or elated moods 
from time to time, people with mood disorders suffer 
from severe or prolonged mood states that disrupt their 
daily functioning. Among the general mood disorders 
classified in the fourth edition (1994) of the Diagnostic 
and Statistical Manual of Mental Disorders (DSM-IV) 
are major depressive disorder, bipolar disorder, and 
dysthymia. 


In classifying and diagnosing mood disorders, doc- 
tors determine if the mood disorder is unipolar or bipolar. 
When only one extreme in mood (the depressed state) is 
experienced, this type of depression is called unipolar. 
Major depression refers to a single severe period of 
depression, marked by negative or hopeless thoughts and 
physical symptoms like fatigue. In major depressive dis- 
order, some patients have isolated episodes of depres- 
sion. In between these episodes, the patient does not feel 
depressed or have other symptoms associated with 
depression. Other patients have more frequent episodes. 


Bipolar depression or bipolar disorder (sometimes 
called manic depression) refers to a condition in which 
people experience two extremes in mood. They alternate 
between depression (the “low” mood) and mania or 
hypomania (the “high” mood). These patients go from 
depression to a frenzied, abnormal elevation in mood. 
Mania and hypomania are similar, but mania is usually 
more severe and debilitating to the patient. 


Dysthymia is a recurrent or lengthy depression that 
may last a lifetime. It is similar to major depressive disor- 
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der, but dysthymia is chronic, long-lasting, persistent, and 
mild. Patients may have symptoms that are not as severe as 
major depression, but the symptoms last for many years. It 
seems that a mild form of the depression is always present. 
In some cases, people may also experience a major depres- 
sive episode on top of their dysthymia, a condition some- 
times referred to as a “double depression.” 


Causes and symptoms 


Mood disorders tend to run in families. These disor- 
ders are associated with imbalances in certain chemicals 
that carry signals between brain cells (neurotransmit- 
ters). These chemicals include serotonin, norepinephrine, 
and dopamine. Women are more vulnerable to unipolar 
depression than are men. Major life stressors (like 
divorce, serious financial problems, death of a family 
member, etc.) will often provoke the symptoms of 
depression in susceptible people. 


Major depression is more serious than just feeling 
“sad” or “blue.” The symptoms of major depression may 
include: 


e loss of appetite 


e a change in the sleep pattern, like not sleeping (insom- 
nia) or sleeping too much 


* feelings of worthlessness, hopelessness, or inappropri- 
ate guilt 


e fatigue 
e difficulty in concentrating or making decisions 
e overwhelming and intense feelings of sadness or grief 


e disturbed thinking. The person may also have physical 
symptoms like stomachaches or headaches 


Bipolar disorder includes mania or hypomania. 
Mania is an abnormal elevation in mood. The person 
may be excessively cheerful, have grandiose ideas, and 
may sleep less. They may talk nonstop for hours, have 
unending enthusiasm, and demonstrate poor judgement. 
Sometimes the elevation in mood is marked by irritabili- 
ty and hostility rather than cheerfulness. While the per- 
son may at first seem normal with an increase in energy, 
others who know the person well see a marked difference 
in behavior. The patient may seem to be in a frenzy and 
will often make poor, bizarre, or dangerous choices in 
his/her personal and professional lives. Hypomania is not 
as severe as mania and does not cause the level of impair- 
ment in work and social activities that mania can. 


Diagnosis 
Doctors diagnose mood disorders based on the 


patient’s description of the symptoms as well as the 
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patient’s family history. The length of time the patient 
has had symptoms is also important. Generally patients 
are diagnosed with dysthymia if they feel depressed 
more days than not for at least two years. The depression 
is mild but long lasting. In major depressive disorder, the 
patient is depressed almost all day nearly every day of 
the week for at least two weeks. The depression is severe. 
Sometimes laboratory tests are performed to rule out 
other causes for the symptoms (like thyroid disease). The 
diagnosis may be confirmed when a patient responds 
well to medication. 


Treatment 


The most effective treatment for mood disorders is a 
combination of medication and psychotherapy. The four 
different classes of drugs used in mood disorders are: 


e heterocyclic antidepressants (HCAs), like amitriptyline 
(Elavil) 


e selective serotonin reuptake inhibitors (SSRI inhibitors), 
like fluoxetine (Prozac), paroxetine (Paxil), and sertra- 
line (Zoloft) 


* monoamine oxidase inhibitors (MAOI inhibitors), like 
phenelzine sulfate (Nardil) and tranylcypromine sulfate 
(Parnate) 


e mood stabilizers, like lithium carbonate (Eskalith) and 
valproate, often used in people with bipolar mood dis- 
orders 


A number of psychotherapy approaches are useful as 
well. Interpersonal psychotherapy helps the patient rec- 
ognize the interaction between the mood disorder and 
interpersonal relationships. Cognitive-behavioral ther- 
apy explores how the patient’s view of the world may be 
affecting his or her mood and outlook. 


When depression fails to respond to treatment or 
when there is a high risk of suicide, electroconvulsive 
therapy (ECT) is sometimes used. ECT is believed to 
affect neurotransmitters like the medications do. 
Patients are anesthetized and given muscle relaxants to 
minimize discomfort. Then low-level electric current is 
passed through the brain to cause a brief convulsion. 
The most common side effect of ECT is mild, short-term 
memory loss. 


Alternative treatment 


There are many alternative therapies that may help 
in the treatment of mood disorders, including acupunc- 
ture, botanical medicine, homeopathy, aromatherapy, 
constitutional hydrotherapy, and light therapy. The ther- 
apy used is an individual choice. Short-term clinical 
studies have shown that the herb St. John’s wort 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Cognitive therapy—Psychotherapy technique 
designed to help people change their attitudes, 
perceptions, and patterns of thinking. 


Electroconvulsive therapy (ECT)—Therapy for 
mood disorders that involves passing electrical 
current through the brain in order to create a brief 
convulsion. 


Neurotransmitter—A chemical that aids or alters 
the transmission of impulses between the points 
that connect nerves. 


Serotonin—A chemical messenger in the brain 
thought to play a role in mood regulation. 


(Hypericum perforatum) can effectively treat some types 
of depression. Though it appears very safe, the herb may 
have some side effects and its long-term effectiveness 
has not been proven. It has not been tested in patients 
with bipolar disorder. St. John’s wort and antidepres- 
sant drugs should not be taken simultaneously, so 
patients should tell their doctor if they are taking St. 
John’s wort. 


Prognosis 


Most cases of mood disorders can be successfully 
managed if properly diagnosed and treated. 


Prevention 


People can take steps to improve mild depression 
and keep it from becoming worse. They can learn stress 
management (like relaxation training or breathing exer- 
cises), exercise regularly, and avoid drugs or alcohol. 


Resources 


BOOKS 

Gold, Mark S. The Good News About Depression: Cures and 
Treatments in the New Age of Psychiatry. New York: Ban- 
tam Books, 1995. 

Kramer, Peter D. Listening to Prozac: A Psychiatrist Explores 
Antidepressants and the Remaking of Self. New York: 
Viking Penguin, 1993. 

“Mood Disorders.” In Diagnostic and Statistical Manual of 
Mental Disorders. 4th ed. Washington, DC: American 
Psychiatric Association, 1994. 


PERIODICALS 
Jamison, Kay Redfield. “Manic-Depressive Illness and Creativ- 
ity.” Scientific American (Feb. 1995): 62-67. 
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Michels, Robert, and Peter M. Marzuk. “Progress in Psychia- 
try.” The New England Journal of Medicine 329 (26 Aug. 
1993): 628-38. 

Price, Lawrence H., and George R. Heninger. “Lithium in the 
Treatment of Mood Disorders.” The New England Journal 
of Medicine 331 (1 Sept. 1994): 591-98. 

Whybrow, Peter C. “Making Sense of Mania & Depression.” 
Psychology Today (May/June 1997): 35-38, 71-72. 


ORGANIZATIONS 

American Psychiatric Association. 1400 K Street NW, Washing- 
ton DC 20005. (888) 357-7924. <http://www.psych.org>. 

National Depressive and Manic Depressive Association. 730 N. 
Franklin St., Ste. 501, Chicago, IL 60610. (800) 826- 
3632. <http://www.ndmda.org>. 

National Institute of Mental Health. Mental Health Public 
Inquiries, 5600 Fishers Lane, Room 15C-05, Rockville, 
MD 20857. (888) 826-9438. <http://www.nimh.nih.gov>. 


Robert Scott Dinsmoor 


Morning after pill see Mifepristone 


| Motion sickness 


Definition 


Motion sickness is the uncomfortable dizziness, 
nausea, and vomiting that people experience when their 
sense of balance and equilibrium is disturbed by constant 
motion. Riding in a car, aboard a ship or boat, or riding 
on a swing all cause stimulation of the vestibular system 
and visual stimulation that often leads to discomfort. 
While motion sickness can be bothersome, it is not a 
serious illness, and can be prevented. 


Description 


Motion sickness is a common problem with nearly 
80% of the population enduring its affects at one time in 
their lives. While it may occur at any age, motion sick- 
ness most often afflicts children over the age of two, with 
the majority outgrowing this susceptibility. 


When looking at why motion sickness occurs, it is 
helpful to understand the role of the sensory organs. The 
sensory organs control a body’s sense of balance by telling 
the brain what direction the body is pointing, the direction 
it is moving, and if it is standing still or turning. These 
messages are relayed by the inner ears (or labyrinth); the 
eyes; the skin pressure receptors, such as in those in the 
feet; the muscle and joint sensory receptors, which track 
what body parts are moving; and the central nervous sys- 
tem (the brain and spinal cord), which is responsible for 
processing all incoming sensory information. 


2218 


Motion sickness and its symptoms surface when 
conflicting messages are sent to the central nervous sys- 
tem. An example of this is reading a book in the back 
seat of a moving car. The inner ears and skin receptors 
sense the motion, but the eyes register only the stationary 
pages of the book. This conflicting information may 
cause the usual motion sickness symptoms of dizziness, 
nausea and vomiting. 


Causes and symptoms 


While all five of the body’s sensory organs con- 
tribute to motion sickness, excess stimulation to the 
vestibular system within the inner ear (the body’s “bal- 
ance center”) has been shown to be one of the primary 
reasons for this condition. Balance problems, or vertigo, 
are caused by a conflict between what is seen and how 
the inner ear perceives it, leading to confusion in the 
brain. This confusion may result in higher heart rates, 
rapid breathing, nausea and sweating, along with dizzi- 
ness and vomiting. 


Pure optokinetic motion sickness is caused solely by 
visual stimuli, or what is seen. The optokinetic system is 
the reflex that allow the eyes to move when an object 
moves. Many people suffer when what they view is rotat- 
ing or swaying, even if they are standing still. 


Additional factors that may contribute to the occur- 
rence of motion sickness include: 


e Poor ventilation. 


e Anxiety or fear. Both have been found to lower a per- 
son’s threshold for experiencing motion sickness symp- 
toms. 


e Food. It is recommended that a heavy meal of spicy and 
greasy foods be avoided before and during a trip. 


e Alcohol. A drink is often thought to help calm the 
nerves, but in this case it could upset the stomach fur- 
ther. A hangover for the next morning’s trip may also 
lead to motion sickness. 


e Genetic predisposition. Research suggests that some 
people are predisposed to motion sickness symptoms 
partly due to a hereditary link. 


Often viewed as a minor annoyance, some travelers 
are temporarily immobilized by motion sickness, and a 
few continue to feel its effects for hours and even days 
after a trip (the “mal d’embarquement” syndrome). 


Diagnosis 


Most cases of motion sickness are mild and self- 
treatable disorders. If symptoms such as dizziness 
become chronic, a doctor may be able to help alleviate 
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the discomfort by looking further into a patient’s general 
health. Questions regarding medications, head injuries, 
recent infections, and other questions about the ear and 
neurological system will be asked. An examination of the 
ears, nose, and throat, as well as tests of nerve and bal- 
ance function, may also be completed. 


Severe cases of motion sickness symptoms, and 
those that become progressively worse, may require 
additional, specific tests. Diagnosis in these situations 
deserves the attention and care of a doctor with special- 
ized skills in diseases of the ear, nose, throat, equilibri- 
um, and neurological system. 


Treatment 


There are a variety of medications to help ease the 
symptoms of motion sickness, and most of these are 
available without a prescription. Known as over-the- 
counter (OTC) medications, it is recommended that these 
be taken 30-60 minutes before traveling to prevent motion 
sickness symptoms, as well as during an extended trip. 


Drugs 


The following OTC drugs consist of ingredients that 
have been considered safe and effective for the treatment 
of motion sickness by the Food and Drug Administration: 


e Marezine (and others). Includes the active ingredient 
cyclizine and is not for use in children under age 6. 


e Benadryl (and others). Includes the active ingredient 
diphenhydramine and is not for use in children under 
age 6. 


e Dramamine (and others). Includes the active ingredient 
dimenhydrinate and is not for use in children under age 2. 


e Bonine (and others). Includes the active ingredient 
meclizine and is not for use in children under age 12. 


Each of the active ingredients listed above are anti- 
histamines whose main side effect is drowsiness. Cau- 
tion should be used when driving a vehicle or operating 
machinery, and alcohol should be avoided when taking 
any drug for motion sickness. Large doses of OTC drugs 
for motion sickness may also cause dry mouth and occa- 
sional blurred vision. 


The Food and Drug Administration recommends 
that people with emphysema, chronic bronchitis, glau- 
coma, or difficulty urinating due to an enlarged 
prostate do not use OTC drugs for motion sickness 
unless directed by their doctor. 


Longer trips may require a prescription medication 
called scopolamine (Transderm Scop). Formerly used in 
the transdermal skin patch (now discontinued), travelers 
must now ask their doctor to prescribe it in the form of a 
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gel. In gel form, scopolamine is most effective when 
smeared on the arm or neck and covered with a bandage. 


Alternative treatment 


Alternative treatments for motion sickness have 
become widely accepted as a standard means of care. Gin- 
ger (Zingiber officinale) in its various forms is often used 
to calm the stomach, and it is now known that the oils it 
contains (gingerols and shogaols) appear to relax the 
intestinal tract in addition to mildly depressing the central 
nervous system. Some of the most effective forms of gin- 
ger include the powdered, encapsulated form; ginger tea 
prepared from sliced ginger root; or candied pieces. All 
forms of ginger should be taken on an empty stomach. 


Placing manual pressure on the Neiguan or Peri- 
cardium-6 acupuncture point (located about three fin- 
ger-widths above the wrist on the inner arm), either by 
acupuncture, acupressure, or a mild, electrical pulse, 
has shown to be effective against the symptoms of 
motion sickness. Elastic wristbands sold at most drug- 
stores are also used as a source of relief due to the pres- 
sure it places in this area. Pressing the small intestine 17 
(just below the earlobes in the indentations behind the 
jawbone) may also help in the functioning of the ear’s 
balancing mechanism. 


There are several homeopathic remedies that work 
specifically for motion sickness. They include Cocculus, 
Petroleum, and Tabacum. 


Prognosis 


While there is no cure for motion sickness, its symp- 
toms can be controlled or even prevented. Most people 
respond successfully to the variety of treatments, or avoid 
the unpleasant symptoms through prevention methods. 


Prevention 


Because motion sickness is easier to prevent than 
treat once it has begun, the best treatment is prevention. 
The following steps may help deter the unpleasant symp- 
toms of motion sickness before they occur: 


¢ Avoid reading while traveling, and do not sit in a back- 
ward facing seat. 


e Always ride where the eyes may see the same motion 
that the body and inner ears feel. Safe positions include 
the front seat of the car while looking at distant 
scenery; the deck of a ship where the horizon can be 
seen; and sitting by the window of an airplane. The 
least motion on an airplane is in a seat over the wings. 


e Maintain a fairly straight-ahead view. 
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Acupressure—Often described as acupuncture 
without needles, acupressure is a traditional Chi- 
nese medical technique based on theory of qi (life 
energy) flowing in energy meridians or channels in 
the body. Applying pressure with the thumb and fin- 
gers to acupressure points can relieve specific con- 
ditions and promote overall balance and health. 


Acupuncture—Based on the same traditional Chi- 
nese medical foundation as acupressure, acupunc- 
ture uses sterile needles inserted at specific points 
to treat certain conditions or relieve pain. 


Neurological system—The tissue that initiates and 
transmits nerve impulses including the brain, 
spinal cord, and nerves. 


Optokinetic —A reflex that causes a person’s eyes 
to move when their field of vision moves. 


Vertigo—The sensation of moving around in 
space, or objects moving around a person. It is a 
disturbance of equilibrium. 


Vestibular system—The brain and parts of the 
inner ear that work together to detect movement 
and position. 


e Eat a light meal before traveling, or if already nauseat- 
ed, avoid food altogether. 


e Avoid watching or talking to another traveler who is 
having motion sickness. 


¢ Take motion sickness medicine at least 30-60 minutes 
before travel begins, or as recommended by a physi- 
cian. 


e Learn to live with the condition. Even those who fre- 
quently endure motion sickness can learn to travel by 
anticipating the conditions of their next trip. Research 
also suggests that increased exposure to the stimulation 
that causes motion sickness may help decrease its 
symptoms on future trips. 
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Mountain sickness see Altitude sickness 
Mouth cancer see Head and neck cancer 


i Movement disorders 


Definition 


Movement disorders are a group of diseases and 
syndromes affecting the ability to produce and control 
movement. 


Description 


Though it seems simple and effortless, normal 
movement in fact requires an astonishingly complex sys- 
tem of control. Disruption of any portion of this system 
can cause a person to produce movements that are too 
weak, too forceful, too uncoordinated, or too poorly con- 
trolled for the task at hand. Unwanted movements may 
occur at rest. Intentional movement may become impos- 
sible. Such conditions are called movement disorders. 


Abnormal movements themselves are symptoms of 
underlying disorders. In some cases, the abnormal move- 
ments are the only symptoms. Disorders causing abnor- 
mal movements include: 


e Parkinson’s disease 
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e Parkinsonism caused by drugs or poisons 


e Parkinson-plus syndromes (progressive supranuclear 
palsy, multiple system atrophy, and cortical-basal gan- 
glionic degeneration) 


e Huntington’s disease 
e Wilson’s disease 


e inherited ataxias (Friedreich’s ataxia, Machado- 
Joseph disease, and spinocerebellar ataxias) 


* tourette syndrome and other tic disorders 
e essential tremor 

restless leg syndrome 

e dystonia 

e stroke 

e cerebral palsy 

e encephalopathies 

e intoxication 


* poisoning by carbon monoxide, cyanide, methanol, or 
manganese 


Causes and symptoms 
Causes 


Movement is produced and coordinated by several 
interacting brain centers, including the motor cortex, the 
cerebellum, and a group of structures in the inner por- 
tions of the brain called the basal ganglia. Sensory infor- 
mation provides critical input on the current position and 
velocity of body parts, and spinal nerve cells (neurons) 
help prevent opposing muscle groups from contracting at 
the same time. 


To understand how movement disorders occur, it is 
helpful to consider a normal voluntary movement, such 
as reaching to touch a nearby object with the right index 
finger. To accomplish the desired movement, the arm 
must be lifted and extended. The hand must be held out 
to align with the forearm, and the forefinger must be 
extended while the other fingers remain flexed. 


THE MOTOR CORTEX. Voluntary motor commands 
begin in the motor cortex located on the outer, wrinkled 
surface of the brain. Movement of the right arm is begun 
by the left motor cortex, which generates a large volley 
of signals to the involved muscles. These electrical sig- 
nals pass along upper motor neurons through the mid- 
brain to the spinal cord. Within the spinal cord, they con- 
nect to lower motor neurons, which convey the signals 
out of the spinal cord to the surface of the muscles 
involved. Electrical stimulation of the muscles causes 
contraction, and the force of contraction pulling on the 
skeleton causes movement of the arm, hand, and fingers. 
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Damage to or death of any of the neurons along this 
path causes weakness or paralysis of the affected mus- 
cles. 


ANTAGONISTIC MUSCLE PAIRS. This picture of 
movement is too simple, however. One important refine- 
ment to it comes from considering the role of opposing, 
or antagonistic, muscle pairs. Contraction of the biceps 
muscle, located on the top of the upper arm, pulls on the 
forearm to flex the elbow and bend the arm. Contraction 
of the triceps, located on the opposite side, extends the 
elbow and straightens the arm. Within the spine, these 
muscles are normally wired so that willed (voluntary) 
contraction of one is automatically accompanied by 
blocking of the other. In other words, the command to 
contract the biceps provokes another command within 
the spine to prevent contraction of the triceps. In this 
way, these antagonist muscles are kept from resisting one 
another. Spinal cord or brain injury can damage this con- 
trol system and cause involuntary simultaneous contrac- 
tion and spasticity, an increase in resistance to movement 
during motion. 


THE CEREBELLUM. Once the movement of the arm is 
initiated, sensory information is needed to guide the fin- 
ger to its precise destination. In addition to sight, the 
most important source of information comes from the 
“position sense” provided by the many sensory neurons 
located within the limbs (proprioception). Proprioception 
is what allows you to touch your nose with your finger 
even with your eyes closed. The balance organs in the 
ears provide important information about posture. Both 
postural and proprioceptive information are processed by 
a structure at the rear of the brain called the cerebellum. 
The cerebellum sends out electrical signals to modify 
movements as they progress, “sculpting” the barrage of 
voluntary commands into a tightly controlled, constantly 
evolving pattern. Cerebellar disorders cause inability to 
control the force, fine positioning, and speed of move- 
ments (ataxia). Disorders of the cerebellum may also 
impair the ability to judge distance so that a person 
under- or over-reaches the target (dysmetria). Tremor 
during voluntary movements can also result from cere- 
bellar damage. 


THE BASAL GANGLIA. Both the cerebellum and the 
motor cortex send information to a set of structures deep 
within the brain that help control involuntary compo- 
nents of movement (basal ganglia). The basal ganglia 
send output messages to the motor cortex, helping to ini- 
tiate movements, regulate repetitive or patterned move- 
ments, and control muscle tone. 


Circuits within the basal ganglia are complex. With- 
in this structure, some groups of cells begin the action of 
other basal ganglia components and some groups of cells 
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block the action. These complicated feedback circuits are 
not entirely understood. Disruptions of these circuits are 
known to cause several distinct movement disorders. A 
portion of the basal ganglia called the substantia nigra 
sends electrical signals that block output from another 
structure called the subthalamic nucleus. The subthalam- 
ic nucleus sends signals to the globus pallidus, which in 
turn blocks the thalamic nuclei. Finally, the thalamic 
nuclei send signals to the motor cortex. The substantia 
nigra, then, begins movement and the globus pallidus 
blocks it. 


This complicated circuit can be disrupted at several 
points. For instance, loss of substantia nigra cells, as in 
Parkinson’s disease, increases blocking of the thalamic 
nuclei, preventing them from sending signals to the 
motor cortex. The result is a loss of movement (motor 
activity), a characteristic of Parkinson’s. 


In contrast, cell loss in early Huntington’s disease 
decreases blocking of signals from the thalamic nuclei, 
causing more cortex stimulation and stronger but uncon- 
trolled movements. 


Disruptions in other portions of the basal ganglia are 
thought to cause tics, tremors, dystonia, and a variety of 
other movement disorders, although the exact mecha- 
nisms are not well understood. 


Some movement disorders, including Huntington’s 
disease and inherited ataxias, are caused by inherited 
genetic defects. Some diseases that cause sustained mus- 
cle contraction limited to a particular muscle group 
(focal dystonia) are inherited, but others are caused by 
trauma. The cause of most cases of Parkinson’s disease is 
unknown, although genes have been found for some 
familial forms. 


Symptoms 


Abnormal movements are broadly classified as 
either hyperkinetic—too much movement—or hypoki- 
netic—too little movement. Hyperkinetic movements 
include: 


e Dystonia. Sustained muscle contractions, often causing 
twisting or repetitive movements and abnormal pos- 
tures. Dystonia may be limited to one area (focal) or 
may affect the whole body (general). Focal dystonias 
may affect the neck (cervical dystonia or torticollis), 
the face (one-sided or hemifacial spasm, contraction of 
the eyelid or blepharospasm, contraction of the mouth 
and jaw or oromandibular dystonia, simultaneous 
spasm of the chin and eyelid or Meige syndrome), the 
vocal cords (laryngeal dystonia), or the arms and legs 
(writer’s cramp, occupational cramps). Dystonia may 
be painful as well as incapacitating. 
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e Tremor. Uncontrollable (involuntary) shaking of a body 
part. Tremor may occur only when muscles are relaxed 
or it may occur only during an action or holding an 
active posture. 


e Tics. Involuntary, rapid, nonrhythmic movement or 
sound. Tics can be controlled briefly. 


e Myoclonus. A sudden, shock-like muscle contraction. 
Myoclonic jerks may occur singly or repetitively. Unlike 
tics, myoclonus cannot be controlled even briefly. 


e Chorea. Rapid, nonrhythmic, usually jerky movements, 
most often in the arms and legs. 


e Ballism. Like chorea, but the movements are much larg- 
er, more explosive and involve more of the arm or leg. 
This condition, also called ballismus, can occur on both 
sides of the body or on one side only (hemiballismus). 


e Akathisia. Restlessness and a desire to move to relieve 
uncomfortable sensations. Sensations may include a 
feeling of crawling, itching, stretching, or creeping, 
usually in the legs. 


e Athetosis. Slow, writhing, continuous, uncontrollable 
movement of the arms and legs. 


Hypokinetic movements include: 
e Bradykinesia. Slowness of movement. 


e Freezing. Inability to begin a movement or involuntary 
stopping of a movement before it is completed. 


e Rigidity. An increase in muscle tension when an arm or 
leg is moved by an outside force. 


e Postural instability. Loss of ability to maintain upright 
posture caused by slow or absent righting reflexes. 


Diagnosis 

Diagnosis of movement disorders requires a careful 
medical history and a thorough physical and neurological 
examination. Brain imaging studies are usually per- 
formed. Imaging techniques include computed tomogra- 
phy scan (CT scan), positron emission tomography 
(PET), or magnetic resonance imaging (MRI) scans. 
Routine blood and urine analyses are performed. A lum- 
bar puncture (spinal tap) may be necessary. Video 
recording of the abnormal movement is often used to 
analyze movement patterns and to track progress of the 
disorder and its treatment. Genetic testing is available 
for some forms of movement disorders. 


Treatment 


Treatment of a movement disorder begins with deter- 
mining its cause. Physical and occupational therapy may 
help make up for lost control and strength. Drug therapy 
can help compensate for some imbalances of the basal 
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Botulinum toxin—Any of a group of potent bacteri- 
al toxins or poisons produced by different strains of 
the bacterium Clostridium botulinum. The toxins 
cause muscle paralysis, and thus force the relax- 
ation of a muscle in spasm. 


Cerebral palsy—A movement disorder caused by a 
permanent brain defect or injury present at birth or 
shortly after. It is frequently associated with prema- 
ture birth. Cerebral palsy is not progressive. 


Computed tomography (CT)—An imaging tech- 
nique in which cross-sectional x rays of the body 
are compiled to create a three-dimensional image 
of the body’s internal structures. 


Encephalopathy—An abnormality in the structure 
or function of tissues of the brain. 


Essential tremor—An uncontrollable (involuntary) 
shaking of the hands, head, and face. Also called 
familial tremor because it is sometimes inherited, it 
can begin in the teens or in middle age. The exact 
cause is not known. 


Fetal tissue transplantation—A method of treating 
Parkinson’s and other neurological diseases by graft- 
ing brain cells from human fetuses onto the basal 
ganglia. Human adults cannot grow new brain cells 
but developing fetuses can. Grafting fetal tissue 
stimulates the growth of new brain cells in affected 
adult brains. 


Hereditary ataxia—One of a group of hereditary 
degenerative diseases of the spinal cord or cerebel- 
lum. These diseases cause tremor, spasm, and wast- 
ing of muscle. 


Huntington’s disease—A rare hereditary condition 
that causes progressive chorea (jerky muscle move- 
ments) and mental deterioration that ends in 
dementia. Huntington’s symptoms usually appear in 
patients in their 40s. There is no effective treatment. 


Levodopa (L-dopa)—A substance used in the treat- 
ment of Parkinson’s disease. Levodopa can cross the 
blood-brain barrier that protects the brain. Once in 
the brain, it is converted to dopamine and thus can 
replace the dopamine lost in Parkinson’s disease. 


ganglionic circuit. For instance, levodopa (L-dopa) or 
related compounds can substitute for lost dopamine-pro- 
ducing cells in Parkinson’s disease. Conversely, blocking 
normal dopamine action is a possible treatment in some 
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Magnetic resonance imaging (MRI)—An imaging 
technique that uses a large circular magnet and 
radio waves to generate signals from atoms in the 
body. These signals are used to construct images of 
internal structures. 


Parkinson’s disease—A slowly progressive disease 
that destroys nerve cells in the basal ganglia and 
thus causes loss of dopamine, a chemical that aids 
in transmission of nerve signals (neurotransmitter). 
Parkinson’s is characterized by shaking in resting 
muscles, a stooping posture, slurred speech, mus- 
cular stiffness, and weakness. 


Positron emission tomography (PET)—A diagnostic 
technique in which computer-assisted x rays are 
used to track a radioactive substance inside a 
patient’s body. PET can be used to study the bio- 
chemical activity of the brain. 


Progressive supranuclear palsy—A rare disease that 
gradually destroys nerve cells in the parts of the 
brain that control eye movements, breathing, and 
muscle coordination. The loss of nerve cells causes 
palsy, or paralysis, that slowly gets worse as the dis- 
ease progresses. The palsy affects ability to move 
the eyes, relax the muscles, and control balance. 


Restless legs syndrome—A condition that causes an 
annoying feeling of tiredness, uneasiness, and itch- 
ing deep within the muscle of the leg. It is accom- 
panied by twitching and sometimes pain. The only 
relief is in walking or moving the legs. 


Tourette syndrome—An abnormal condition that 
causes uncontrollable facial grimaces and tics and 
arm and shoulder movements. Tourette syndrome is 
perhaps best known for uncontrollable vocal tics 
that include grunts, shouts, and use of obscene lan- 
guage (coprolalia). 


Wilson’s disease—An inborn defect of copper meta- 
bolism in which free copper may be deposited in a 
variety of areas of the body. Deposits in the brain 
can cause tremor and other symptoms of Parkin- 
son’s disease. 


hyperkinetic disorders, including tics. Oral medications 
can also help reduce overall muscle tone. Local injections 
of botulinum toxin can selectively weaken overactive 
muscles in dystonia and spasticity. Destruction of periph- 
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eral nerves through injection of phenol can reduce spas- 
ticity. All of these treatments may have some side effects. 


Surgical destruction or inactivation of basal gan- 
glionic circuits has proven effective for Parkinson’s dis- 
ease and is being tested for other movement disorders. 
Transplantation of fetal cells into the basal ganglia has 
produced mixed results in Parkinson’s disease. 


Alternative treatment 


There are several alternative therapies that can be 
useful when treating movement disorders. The progress 
made will depend on the individual and his/her condi- 
tion. Among the therapies that may be helpful are 
acupuncture, homeopathy, touch therapies, postural 
alignment therapies, and biofeedback. 


Prognosis 


The prognosis for a patient with a movement disor- 
der depends on the specific disorder. 


Prevention 


Prevention depends on the specific disorder. 


Resources 


BOOKS 
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Englewood Cliffs, NJ: Prentice Hall, 1989. 

Watts, Ray L., and William C. Koller, eds. Movement Disor- 
ders: Neurologic Principles and Practice. New York: 
McGraw-Hill, 1997. 
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Worldwide Education and Awareness for Movement Disorders. 
One Gustave L. Levy Place, Box 1052, New York, NY 
10029. (800) 437-6683. <http://www.wemove.org>. 


Richard Robinson 


i Movement therapy 


Definition 


Movement therapy refers to a broad range of Eastern 
and Western movement approaches used to promote 
physical, mental, emotional, and spiritual well-being. 


Purpose 


The physical benefits of movement therapy include 
greater ease and range of movement, increased balance, 
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strength and flexibility, improved muscle tone and coor- 
dination, joint resiliency, cardiovascular conditioning, 
enhanced athletic performance, stimulation of circula- 
tion, prevention of injuries, greater longevity, pain relief, 
and relief of rheumatic, neurological, spinal, stress, and 
respiratory disorders. Movement therapy can also be 
used as a meditation practice to quiet the mind, foster 
self-knowledge, and increase awareness. In addition, 
movement therapy is beneficial in alleviating emotional 
distress that is expressed through the body. These condi- 
tions include eating disorders, excessive clinging, and 
anxiety attacks. Since movements are related to thoughts 
and feelings, movement therapy can also bring about 
changes in attitude and emotions. People report an 
increase in self-esteem and self-image. Communication 
skills can be enhanced and tolerance of others increased. 
The physical openness facilitated by movement therapy 
leads to greater emotional openness and creativity. 


Description 
Origins 


Movement is fundamental to human life. In fact 
movement is life. Contemporary physics tells us that the 
universe and everything in it is in constant motion. We 
can move our body and at the most basic level our body 
is movement. According to the somatic educator Thomas 
Hanna, “The living body is a moving body—indeed, it is 
a constantly moving body.” The poet and philosopher 
Alan Watts eloquently states a similar view, “A living 
body is not a fixed thing but a flowing event, like a flame 
or a whirlpool.” Centuries earlier, the great Western 
philosopher Socrates understood what modern physics 
has proven, “The universe is motion and nothing else.” 


Since the beginning of time, indigenous societies 
around the world have used movement and dance for 
individual and community healing. Movement and song 
were used for personal healing, to create community, to 
ensure successful crops, and to promote fertility. Move- 
ment is still an essential part of many healing traditions 
and practices throughout the world. 


Western movement therapies generally developed out 
of the realm of dance. Many of these movement approach- 
es were created by former dancers or choreographers who 
were searching for a way to prevent injury, attempting to 
recover from an injury, or who were curious about the 
effects of new ways of moving. Some movement therapies 
arose out of the fields of physical therapy, psychology, and 
bodywork. Other movement therapies were developed as 
way to treat an incurable disease or condition. 


Eastern movement therapies, such as yoga, qigong, 
and t’ai chi began as a spiritual or self-defense practices 
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and evolved into healing therapies. In China, for exam- 
ple, Taoist monks learned to use specific breathing and 
movement patterns in order to promote mental clarity, 
physical strength, and support their practice of medita- 
tion. These practices, later known as qigong and t’ai chi 
eventually became recognized as ways to increase health 
and prolong life. 


There are countless approaches to movement thera- 
py. Some approaches emphasize awareness and attention 
to inner sensations. Other approaches use movement as a 
form of psychotherapy, expressing and working through 
deep emotional issues. Some approaches emphasize 
alignment with gravity and specific movement sequences, 
while other approaches encourage spontaneous move- 
ment. Some approaches are primarily concerned with 
increasing the ease and efficiency of bodily movement. 
Other approaches address the reality of the body “as 
movement” instead of the body as only something that 
runs or walks through space. 


The term movement therapy is often associated with 
dance therapy. Some dance therapists work privately 
with people who are interested in personal growth. Oth- 
ers work in mental health settings with autistic, brain 
injured and learning disabled children, the elderly, and 
disabled adults. 


Laban movement analysis (LMA), formerly known as 
Effort-Shape is a comprehensive system for discriminat- 
ing, describing, analyzing, and categorizing movements. 
LMA can be applied to dance, athletic coaching, fitness, 
acting, psychotherapy, and a variety of other professions. 
Certified movement analysts can “observe recurring pat- 
terns, note movement preferences, asses physical blocks 
and dysfunctional movement patterns, and then suggest 
new movement patterns.” As a student of Rudolf Laban, 
Irmgard Bartenieff developed his form of movement 
analysis into a system of body training or reeducation 
called Bartenieff fundamentals (BF). The basic premise of 
this work is that once the student experiences a physical 
foundation, emotional, and intellectual expression become 
richer. BF uses specific exercises that are practiced on the 
floor, sitting, or standing to engage the deeper muscles of 
the body and enable a greater range of movement. 


Authentic movement (AM) is based upon Mary 
Starks Whitehouse’s understanding of dance, movement, 
and depth psychology. There is no movement instruction 
in AM, simply a mover and a witness. The mover waits 
and listens for an impulse to move and then follows or 
“moves with” the spontaneous movements that arise. 
These movements may or may not be visible to the wit- 
ness. The movements may be in response to an emotion, 
a dream, a thought, pain, joy, or whatever is being experi- 
enced in the moment. The witness serves as a compas- 
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sionate, non judgmental mirror and brings a “special 
quality of attention or presence.” At the end of the ses- 
sion the mover and witness speak about their experiences 
together. AM is a powerful approach for self develop- 
ment and awareness and provides access to preverbal 
memories, creative ideas, and unconscious movement 
patterns that limit growth. 


Gabrielle Roth (5 Rhythms movement) and Anna 
Halprin have both developed dynamic movement prac- 
tices that emphasize personal growth, awareness, expres- 
sion, and community. Although fundamentally different 
forms, each of these movement/dance approaches recog- 
nize and encourage our inherent desire for movement. 


Several forms of movement therapy grew out of spe- 
cific bodywork modalities. Rolfing movement integra- 
tion (RMI) and Rolfing rhythms are movement forms 
which reinforce and help to integrate the structural body 
changes brought about by the hands-on work of Rolfing 
(structural integration). RMI uses a combination of touch 
and verbal directions to help develop greater awareness 
of one’s vertical alignment and habitual movement pat- 
terns. RMI teacher Mary Bond says, “The premise of 
Rolfing Movement Integration... is that you can restore 
your structure to balance by changing the movement 
habits that perpetuate imbalance.” Rolfing rhythms is a 
series of lively exercises designed to encourage aware- 
ness of the Rolfing principles of ease, length, balance, 
and harmony with gravity. 


The movement education component of Aston-Pat- 
terning bodywork is called neurokinetics. This move- 
ment therapy teaches ways of moving with greater ease 
throughout every day activities. These movement pat- 
terns can also be used to release tension in the body. 
Aston fitness is an exercise program which includes 
warm-up techniques, exercises to increase muscle tone 
and stability, stretching, and cardiovascular fitness. 


Rosen method movement (an adjunct to Rosen 
method bodywork) consists of simple fun movement 
exercises done to music in a group setting. Through gen- 
tle swinging, bouncing, and stretching every joint in the 
body experiences a full range of movement. The move- 
ments help to increase balance and rhythm and create 
more space for effortless breathing. 


The movement form of Trager psychophysical 
Integration bodywork, Mentastics, consists of fun, easy 
swinging, shaking, and stretching movements. These 
movements, developed by Dr. Milton Trager, create an 
experience of lightness and freedom in the body, allow- 
ing for greater ease in movement. Trager also worked 
successfully with polio patients. 


Awareness through movement, the movement thera- 
py form of the Feldenkrais method, consists of specific 
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structured movement experiences taught as a group les- 
son. These lessons reeducate the brain without tiring the 
muscles. Most lessons are done lying down on the floor 
or sitting. Moshe Feldenkrais designed the lessons to 
“improve ability... turn the impossible into the possible, 
the difficult into the easy, and the easy into the pleasant.” 


Ideokinesis is another movement approach empha- 
sizing neuromuscular reeducation. Lulu Sweigart based 
her work on the pioneering approach of her teacher 
Mabel Elsworth Todd. Ideokinesis uses imagery to train 
the nervous system to stimulate the right muscles for the 
intended movement. If one continues to give the nervous 
system a clear mental picture of the movement intended, 
it will automatically select the best way to perform the 
movement. For example, to enhance balance in standing, 
Sweigart taught people to visualize “lines of movement” 
traveling through their bodies. Sweigart did not train 
teachers in ideokinesis but some individuals use ideoki- 
netic imagery in the process of teaching movement. 


The Mensendieck system of functional movement 
techniques is both corrective and preventative. Bess 
Mensendieck, a medical doctor, developed a series of 
exercises to reshape, rebuild and revitalize the body. A 
student of this approach learns to use the conscious will 
to relax muscles and release tension. There are more than 
200 exercises that emphasize correct and graceful body 
movement through everyday activities. Unlike other 
movement therapy approaches this work is done 
undressed or in a bikini bottom, in front of mirrors. This 
allows the student to observe and feel where a movement 
originates. Success has been reported with many condi- 
tions including Parkinson’s disease, muscle and joint 
injuries, and repetitive strain injuries. 


The Alexander technique is another functional 
approach to movement therapy. In this approach a 
teacher gently uses hands and verbal directions to subtly 
guide the student through movements such as sitting, 
standing up, bending and walking. The Alexander tech- 
nique emphasizes balance in the neck-head relationship. 
A teacher lightly steers the students head into the proper 
balance on the tip of the spine while the student is mov- 
ing in ordinary ways. The student learns to respond to 
movement demands with the whole body, in a light inte- 
grated way. This approach to movement is particularly 
popular with actors and other performers. 


Pilates or physical mind method is also popular with 
actors, dancers, athletes, and a broad range of other peo- 
ple. Pilates consists of over 500 exercises done on the 
floor or primarily with customized exercise equipment. 
The exercises combine sensory awareness and physical 
training. Students learn to move from a stable, central 
core. The exercises promote strength, flexibility, and bal- 
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ance. Pilates training is increasingly available in sports 
medicine clinics, fitness centers, dance schools, spas, and 
physical therapy offices. 


Many approaches to movement therapy emphasize 
awareness of internal sensations. Charlotte Selver, a stu- 
dent of somatic pioneer Elsa Gindler, calls her style of 
teaching sensory awareness (SA). This approach has 
influenced the thinking of many innovators, including 
Fritz Perls, who developed gestalt therapy. Rather than 
suggesting a series of structured movements, visualiza- 
tions, or body positions, in SA the teacher outlines exper- 
iments in which one can become aware of the sensations 
involved in any movement. A teacher might ask the stu- 
dent to feel the movement of her breathing while run- 
ning, sitting, picking up a book, etc. This close attune- 
ment to inner sensory experience encourages an experi- 
ence of body-mind unity in which breathing becomes 
less restricted and posture, coordination, flexibility, and 
balance are improved. There may also be the experience 
of increased energy and aliveness. 


Gerda Alexander Eutony (GAE) is another move- 
ment therapy approach that is based upon internal aware- 
ness. Through GAE one becomes a master of self-sens- 
ing and knowing which includes becoming sensitive to 
the external environment, as well. For example, while 
lying on the floor sensing the breath, skin or form of the 
body, one also senses the connection with the ground. 
GAE is taught in group classes or private lessons which 
also include hands-on therapy. In 1987, after two years of 
observation in clinics throughout the world, GAE 
became the first mind-body discipline accepted by the 
World Health Organization (WHO) as an alternative 
healthcare technique. 


Kinetic awareness developed by dancer-choreograph- 
er Elaine Summers, emphasizes emotional and physical 
inquiry. Privately or in a group, a teacher sets up situations 
for the student to explore the possible causes of pain and 
movement restrictions within the body. Rubber balls of 
various sizes are used as props to focus attention inward, 
support the body in a stretched position and massage a 
specific area of the body. The work helps one to deal with 
chronic pain, move easily again after injuries and increase 
energy, flexibility, coordination, and comfort. 


Body-mind centering (BMC) was developed by 
Bonnie Bainbridge Cohen and is a comprehensive educa- 
tional and therapeutic approach to movement. BMC 
practitioners use movement, touch, guided imagery, 
developmental repatterning, dialogue, music, large balls, 
and other props in an individual session to meet the 
needs of each person. BMC encourages people to devel- 
op a sensate awareness and experience of the ligaments, 
nerves, muscles, skin, fluids, organs, glands, fat, and fas- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


cia that make up one’s body. It has been effective in pre- 
venting and rehabilitating from chronic injuries and in 
improving neuromuscular response in children with 
cerebral palsy and other neurological disorders. 


Continuum movement has also been shown to be 
effective in treating neurological disorders including 
spinal chord injury. Developed by Emilie Conrad and 
Susan Harper, continuum movement is an inquiry into 
the creative flux of our body and all of life. Sound, 
breath, subtle and dynamic movements are explored that 
stimulate the brain and increase resonance with the fluid 
world of movement. The emphasis is upon unpredictable, 
spontaneous or spiral movements rather than a linear 
movement pattern. According to Conrad, “Awareness 
changes how we physically move. As we become more 
fluid and resilient so do the mental, emotional, and spiri- 
tual movements of our lives.” 


Eastern movement therapies such as yoga, t’ai chi, 
and qigong are also effective in healing and preventing a 
wide range of physical disorders, encouraging emotional 
stability, and enhancing spiritual awareness. There are a 
number of different approaches to yoga. Some empha- 
size the development of physical strength, flexibility, and 
alignment. Other forms of yoga emphasize inner aware- 
ness, opening, and meditation. 


Precautions 


People with acute injuries and chronic physical and 
mental conditions need to be careful when choosing a 
form of movement therapy. It is best to consult with a 
knowledgeable physician, physical therapist, or mental 
health therapist. 


Research and general acceptance 


Although research has documented the effects of 
dance therapy, qigong, t’ai chi, yoga, Alexander tech- 
nique, awareness through movement (Feldenkrais), and 
Rolfing movement, other forms of movement therapy 
have not been as thoroughly researched. 


Resources 


BOOKS 

Halprin, Anna. Dance as a Healing Art: Returning to Health 
Through Movement and Imagery. Life Rhythm, 1999. 

Hartley, Linda. Wisdom of the Body Moving: An Introduction to 
Body-Mind Centering. Berkeley, CA: North Atlantic 
Press, 1995. 

Knaster, Mirka. Discovering the Body’s Wisdom. New York, 
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Cottingham, John T., and Jeffrey Maitland. “Integrating Manu- 
al and Movement Therapy With Philosophical Counseling 
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for Treatment of a Patient With Amyotrophic Lateral Scle- 
rosis: A Case Study That Explores the Principles of Holis- 
tic Intervention.” Alternative Therapies Journal (March 
2000): 120-128. 


Linda Chrisman 


Mpell disease see Ankylosing spondylitis 
MR see Magnetic resonance imaging 
MRI see Magnetic resonance imaging 
MS see Multiple sclerosis 


M’s disease see Waldenstrém’s 
macroglobulinemia 


i Mucopolysaccharidoses 


Definition 


Mucopolysaccharidosis (MPS) is a general term for 
a number of inherited diseases that are caused by the 
accumulation of mucopolysaccharides, resulting in prob- 
lems with an individual’s development. With each condi- 
tion, mucopolysaccharides accumulate in the cells and 
tissues of the body because of a deficiency of a specific 
enzyme. The specific enzyme that is deficient or absent 
is what distinguishes one type of MPS from another. 
However, before these enzymes were identified, the MPS 
disorders were diagnosed by the signs and symptoms that 
an individual expressed. The discovery of these enzymes 
resulted in a reclassification of some of the MPS disor- 
ders. These conditions are often referred to as MPS I, 
MPS II, MPS III, MPS IV, MPS VI, MPS VII, and MPS 
IX. However, these conditions are also referred to by 
their original names, which are Hurler, Hurler-Scheie, 
Scheie (all MPS I), Hunter (MPS II), Sanfilippo (MPS 
III), Morquio (MPS IV), Maroteaux-Lamy (MPS VI), 
Sly (MPS VII), and Hyaluronidase deficiency (MPS IX). 


Description 


Mucopolysaccharides are long chains of sugar mole- 
cules that are essential for building the bones, cartilage, 
skin, tendons, and other tissues in the body. Normally, 
the human body continuously breaks down and builds 
mucopolysaccharides. Another name for mucopolysac- 
charides is glycosaminoglycans (GAGs). There are many 
different types of GAGs and specific GAGs are unable to 
be broken down in each of the MPS conditions. There are 
several enzymes involved in breaking down each GAG 
and a deficiency or absence of any of the essential 
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enzymes can cause the GAG to not be broken down com- 
pletely and result in its accumulation in the tissues and 
organs in the body. In some MPS conditions, in addition 
to the GAG being stored in the body, some of the incom- 
pletely broken down GAGs can leave the body via the 
urine. When too much GAG is stored, organs and tissues 
can be damaged or not function properly. 


Genetic profile 


Except for MPS II, the MPS conditions are inherited 
in an autosomal recessive manner. MPS conditions occur 
when both of an individual’s genes that produce the spe- 
cific enzyme contain a mutation, causing them to not 
work properly. When both genes do not work properly, 
either none or a reduced amount of the enzyme is pro- 
duced. An individual with an autosomal recessive condi- 
tion inherits one of those non-working genes from each 
parent. These parents are called “carriers” of the condi- 
tion. When two people are known carriers for an autoso- 
mal recessive condition, they have a 25% chance with 
each pregnancy to have a child affected with the disease. 
Some individuals with MPS do have children of their 
own. Children of parents who have an autosomal reces- 
sive condition are all carriers of that condition. These 
children are not at risk to develop the condition unless 
the other parent is a carrier or affected with the same 
autosomal recessive condition. 


Unlike the other MPS conditions, MPS II is inherit- 
ed in an X-linked recessive manner. This means that the 
gene causing the condition is located on the X chromo- 
some, one of the two sex chromosomes. Since a male has 
only one X chromosome, he will have the disease if the 
X chromosome inherited from his mother carries the 
defective gene. Females, because they have two X chro- 
mosomes, are called “carriers” of the condition if only 
one of their X chromosomes has the gene that causes the 
condition, while the other X chromosome does not. 


Causes and symptoms 


Each type of MPS is caused by a deficiency of one of 
the enzymes involved in breaking down GAGs. It is the 
accumulation of the GAGs in the tissues and organs in the 
body that cause the wide array of symptoms characteristic 
of the MPS conditions. The accumulating material is 
stored in cellular structures called lysosomes, and these 
disorders are also known as lysosomal storage diseases. 


MPS I 


MPS I is caused by a deficiency of the enzyme 
alpha-L-iduronidase. Three conditions, Hurler, Hurler- 
Scheie, and Scheie syndromes, all are caused by a defi- 
ciency of this enzyme. Initially, these three conditions 
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were felt to be separate because each were associated 
with different physical symptoms and prognoses. How- 
ever, once the underlying cause of these conditions was 
identified, it was realized that these three conditions were 
all variants of the same disorder. The gene involved with 
MPS Tis located on chromosome 4p16.3. 


MPS 1H (HURLER SYNDROME). It has been estimated 
that approximately one baby in 100,000 will be born 
with Hurler syndrome. Individuals with Hurler syndrome 
tend to have the most severe form of MPS I. Symptoms 
of Hurler syndrome are often evident within the first year 
or two after birth. Often these infants begin to develop as 
expected, but then reach a point where they begin to 
loose the skills that they have learned. Many of these 
infants may initially grow faster than expected, but their 
growth slows and typically stops by age three. Facial fea- 
tures also begin to appear “coarse.” They develop a short 
nose, flatter face, thicker skin, and a protruding tongue. 
Additionally, their heads become larger and they develop 
more hair on their bodies with the hair becoming coarser. 
Their bones are also affected, with these children usually 
developing joint contractures (stiff joints), kyphosis (a 
specific type of curve to the spine), and broad hands with 
short fingers. Many of these children experience breath- 
ing difficulties, and respiratory infections are common. 
Other common problems include heart valve dysfunc- 
tion, thickening of the heart muscle (cardiomyopathy), 
enlarged spleen and liver, clouding of the cornea, hear- 
ing loss, and carpal tunnel syndrome. These children 
typically do not live past age 12. 


MPS I H/S (HURLER-SCHEIE SYNDROME). Hurler- 
Scheie syndrome is felt to be the intermediate form of 
MPS I, meaning that the symptoms are not as severe as 
those in individuals who have MPS I H but not as mild as 
those in MPS I S. Approximately one baby in 115,000 
will be born with Hurler-Scheie syndrome. These indi- 
viduals tend to be shorter than expected, and they can 
have normal intelligence, however, some individuals 
with MPS I H/S will experience learning difficulties. 
These individuals may develop some of the same physi- 
cal features as those with Hurler syndrome, but usually 
they are not as severe. The prognosis for children with 
MPS I H/S is variable with some individuals dying dur- 
ing childhood, while others live to adulthood. 


MPS I S (SCHEIE SYNDROME). Scheie syndrome is 
considered the mild form of MPS I. It is estimated that 
approximately one baby in 500,000 will be born with 
Scheie syndrome. Individuals with MPS I S usually have 
normal intelligence, but there have been some reports of 
individuals with MPS I S developing psychiatric prob- 
lems. Common physical problems include corneal cloud- 
ing, heart abnormalities, and orthopedic difficulties 
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involving their hands and back. Individuals with MPS IS 
do not develop the facial features seen with MPS I H and 
usually these individuals have a normal life span. 


MPS II (Hunter syndrome) 


Hunter syndrome is caused by a deficiency of the 
enzyme iduronate-2-sulphatase. All individuals with 
Hunter syndrome are male, because the gene that causes 
the condition is located on the X chromosome, specifi- 
cally Xq28. Like many MPS conditions, Hunter syn- 
drome is divided into two groups, mild and severe. It has 
been estimated that approximately | in 110,000 males 
are born with Hunter syndrome, with the severe form 
being three times more common than the mild form. The 
severe form is felt to be associated with progressive 
mental retardation and physical disability, with most 
individuals dying before age 15. In the milder form, most 
of these individuals live to adulthood and have normal 
intelligence or only mild mental impairments. Males 
with the mild form of Hunter syndrome develop physical 
differences similar to the males with the severe form, but 
not as quickly. Men with mild Hunter syndrome can have 
a normal life span and some have had children. Most 
males with Hunter syndrome develop joint stiffness, 
chronic diarrhea, enlarged liver and spleen, heart valve 
problems, hearing loss, kyphosis, and tend to be shorter 
than expected. These symptoms tend to progress at a dif- 
ferent rate depending on if an individual has the mild or 
severe form of MPS II. 


MPS III (Sanfilippo syndrome) 


MPS III, like the other MPS conditions, was initially 
diagnosed by the individual having certain physical char- 
acteristics. It was later discovered that the physical 
symptoms associated with Sanfilippo syndrome could be 
caused by a deficiency in one of four enzymes. Each type 
of MPS III is now subdivided into four groups, labeled 
A-D, based on the specific enzyme that is deficient. All 
four of these enzymes are involved in breaking down the 
same GAG, heparan sulfate. Heparan sulfate is mainly 
found in the central nervous system and accumulates in 
the brain when it cannot be broken down because one of 
those four enzymes are deficient or missing. 


MPS III is a variable condition with symptoms 
beginning to appear between ages two and six years of 
age. Because of the accumulation of heparan sulfate in 
the central nervous system, the central nervous system is 
severely affected. In MPS III, signs that the central ner- 
vous system is degenerating usually are evident in most 
individuals between ages six and 10. Many children with 
MPS III will develop seizures, sleeplessness, thicker 
skin, joint contractures, enlarged tongues, cardiomyopa- 
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thy, behavior problems, and mental retardation. The life 
expectancy in MPS III is also variable. On average, indi- 
viduals with MPS III live until they are teenagers, with 
some living longer and others not that long. 


MPS IIIA (SANFILIPPO SYNDROME TYPE A). MPS 
IIA is caused by a deficiency of the enzyme heparan N- 
sulfatase. Type IIA is felt to be the most severe of the 
four types, in which symptoms appear and death occurs 
at an earlier age. A study in British Columbia estimated 
that one in 324,617 live births are born with MPS IIIA. 
MPS IIIA is the most common of the four types in 
Northwestern Europe. The gene that causes MPS IITA is 
located on the long arm of chromosome 17 (location 
17q25). 


MPS IIIB (SANFILIPPO SYNDROME TYPE B). MPS IIIB 
is due to a deficiency in N-acetyl-alpha-D-glu- 
cosaminidase (NAG). This type of MPS III is not felt to 
be as severe as Type IIIA and the characteristics vary. 
Type IIB is the most common of the four in southeastern 
Europe. The gene associated with MPS IIIB is also locat- 
ed on the long arm of chromosome 17 (location 17q21). 


MPS IIIC (SANFILIPPO SYNDROME TYPE C). A defi- 
ciency in the enzyme acetyl-CoA-alpha-glucosaminide 
acetyltransferase causes MPS IIIC. This is considered a 
rare form of MPS III. The gene involved in MPS IIIC is 
believed to be located on chromosome 14. 


MPS IIID (SANFILIPPO SYNDROME TYPE D). MPS 
HID is caused by a deficiency in the enzyme N-acetyl- 
glucosamine-6-sulfatase. This form of MPS III is also 
rare. The gene involved in MPS IID is located on the 
long arm of chromosome 12 (location 12q14). 


MPS IV (Morquio syndrome) 


As with several of the MPS disorders, Morquio syn- 
drome was diagnosed by the presence of particular signs 
and symptoms. However, it is now known that the deficien- 
cy of two different enzymes can cause the characteristics of 
MPS IV. These two types of MPS IV are called MPS IV A 
and MPS IV B. MPS IV is also variable in its severity. The 
intelligence of individuals with MPS IV is often complete- 
ly normal. In individuals with a severe form, skeletal 
abnormalities can be extreme and include dwarfism, 
kyphosis (backward-curved spine), prominent breastbone, 
flat feet, and knock-knees. One of the earliest symptoms 
seen in this condition usually is a difference in the way the 
child walks. In individuals with a mild form of MPS IV, 
limb stiffness, and joint pain are the primary symptoms. 
MPS IV is one of the rarest MPS disorders, with approxi- 
mately one baby in 300,000 born with this condition. 


MPS IV A (MORQUIO SYNDROME TYPE A). MPS IV 
A is the “classic” or the severe form of the condition and 
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KEY TERMS 


Cardiomyopathy—A thickening of the heart mus- 
cle. 


Enzyme—A protein that catalyzes a biochemical 
reaction or change without changing its own 
structure or function. 


Joint contractures—Stiffness of the joints that pre- 
vents full extension. 


Kyphosis—An abnormal outward curvature of the 
spine, with a hump at the upper back. 


Lysosome—Membrane-enclosed compartment in 
cells, containing many hydrolytic enzymes; where 
large molecules and cellular components are bro- 
ken down. 


Mucopolysaccharide—A complex molecule made 
of smaller sugar molecules strung together to form 
a chain. Found in mucous secretions and intercel- 
lular spaces. 


Recessive gene—A type of gene that is not 
expressed as a trait unless inherited by both parents. 


X-linked gene—A gene carried on the X chromo- 
some, one of the two sex chromosomes. 


is caused by a deficiency in the enzyme galactosamine-6- 
sulphatase. The gene involved with MPS IV A is located 
on the long arm of chromosome 16 (location 16q24.3). 


MPS IV B (MORQUIO SYNDROME TYPE B). MPS IV B 
is considered the milder form of the condition. The 
enzyme, beta-galactosidase, is deficient in MPS IV B. The 
location of the gene that produces beta-galactosidase is 
located on the short arm of chromosome 3 (location 3p21). 


MPS VI (Maroteaux-Lamy syndrome) 


MPS VI, which is another rare form of MPS, is 
caused by a deficiency of the enzyme N-acetylglu- 
cosamine-4-sulphatase. This condition is also variable; 
individuals may have a mild or severe form of the condi- 
tion. Typically, the nervous system or intelligence of an 
individual with MPS VI is not affected. Individuals with 
a more severe form of MPS VI can have airway obstruc- 
tion, develop hydrocephalus (extra fluid accumulating 
in the brain) and have bone changes. Additionally, indi- 
viduals with a severe form of MPS VI are more likely to 
die while in their teens. With a milder form of the condi- 
tion, individuals tend to be shorter than expected for their 
age, develop corneal clouding, and live longer. The gene 
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involved in MPS VT is believed to be located on the long 
arm of chromosome 5 (approximate location 5q11-13). 


MPS VII (Sly syndrome) 


MPS VII is an extremely rare form of MPS and is 
caused by a deficiency of the enzyme beta-glu- 
curonidase. It is also highly variable, but symptoms are 
generally similar to those seen in individuals with Hurler 
syndrome. The gene that causes MPS VII is located on 
the long arm of chromosome 7 (location 7q21). 


MPS IX (Hyaluronidase deficiency) 


MPS IX is a condition that was first described in 
1996 and has been grouped with the other MPS condi- 
tions by some researchers. MPS IX is caused by the defi- 
ciency of the enzyme hyaluronidase. In the few individu- 
als described with this condition, the symptoms are vari- 
able, but some develop soft-tissue masses (growths under 
the skin). Also, these individuals are shorter than expect- 
ed for their age. The gene involved in MPS IX is believed 
to be located on the short arm of chromosome 3 (possibly 
3p21.3-21.2) 


Many individuals with an MPS condition have prob- 
lems with airway constriction. This constriction may be 
SO serious as to create significant difficulties in adminis- 
tering general anesthesia. Therefore, it is recommended 
that surgical procedures be performed under local anes- 
thesia whenever possible. 


Diagnosis 


While a diagnosis for each type of MPS can be 
made on the basis of the physical signs described 
above, several of the conditions have similar features. 
Therefore, enzyme analysis is used to determine the 
specific MPS disorder. Enzyme analysis usually can- 
not accurately determine if an individual is a carrier 
for a MPS condition. This is because the enzyme lev- 
els in individuals who are not carriers overlaps the 
enzyme levels seen in those individuals who are carri- 
er for a MPS. With many of the MPS conditions, sev- 
eral mutations have been found in each gene involved 
that can cause symptoms of each condition. If the spe- 
cific mutation is known in a family, DNA analysis 
may be possible. 


Once a couple has had a child with an MPS condi- 
tion, prenatal diagnosis is available to them to help deter- 
mine if a fetus is affected with the same MPS as their 
other child. This can be accomplished through testing 
samples using procedures such as an amniocentesis or 
chorionic villus sampling (CVS). Each of these proce- 
dures has its own risks, benefits, and limitations. 
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Treatment 


There is no cure for mucopolysaccharidosis. There 
are several types of experimental therapies that are being 
investigated. Typically, treatment involves trying to relieve 
some of the symptoms. For MPS I and VI, bone marrow 
transplantation has been attempted as a treatment option. 
In those conditions, bone marrow transplantation has 
sometimes been found to help slow down the progression 
or reverse some symptoms of the disorder in some chil- 
dren. The benefits of a bone marrow transplantation are 
more likely to be noticed when performed on children 
under two years of age. However it is not certain that a 
bone marrow transplant can prevent further damage to cer- 
tain organs and tissues, including the brain. Furthermore, 
bone marrow transplantation is not felt to be helpful in 
some MPS disorders and there are risks, benefits, and lim- 
itations with this procedure. In 2000, 10 individuals with 
MPS I received recombinant human alpha-L-iduronidase 
every week for one year. Those individuals showed an 
improvement with some of their symptoms. Additionally, 
there is ongoing research involving gene replacement ther- 
apy (the insertion of normal copies of a gene into the cells 
of patients whose gene copies are defective). 


Prevention 


No specific preventive measures are available for 
genetic diseases of this type. For some of the MPS dis- 
eases, biochemical tests are available that will identify 
healthy individuals who are carriers of the defective 
gene, allowing them to make informed reproductive deci- 
sions. There is also the availability of prenatal diagnosis 
for all MPS disease to detect affected fetuses. 
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ter for Biotechnology Information. <http://www.ncbi. 
nlm.nih.gov/Omim/>. 


Sharon A. Aufox 


i Mucormycosis 


Definition 


Mucormycosis is a rare but often fatal disease 
caused by certain fungi. It is sometimes called zygomy- 
cosis or phycomycosis. Mucormycosis is an opportunis- 
tic infection that typically develops in patients with 
weakened immune systems, diabetes, kidney failure, 
organ transplants, or chemotherapy. 


Description 


In the United States, mucormycosis is most likely to 
develop in the patient’s nasal area or in the lungs. 


Rhinocerebral mucormycosis 


Rhinocerebral mucormycosis is an infection of the 
nose, eyes, and brain. The fungus destroys the tissue of 
the nasal passages, sinuses, or hard palate, producing a 
black discharge and visible patches of dying tissue. The 
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Mucormycosis 


KEY TERMS 


Amphotericin B—An antibiotic used to treat 
mucormycosis and other severe fungal infections. 


Opportunistic infection—An infection that devel- 
ops only when a person’s immune system is weak- 
ened. 


Orbit—The bony cavity or socket surrounding the 
eye. 

Zygomycosis—Another term for mucormycosis. 
The fungi that cause mucormycosis belong to a 
group called Zygomycetes. 


fungus then invades the tissues around the eye socket and 
eventually the brain. 


Pulmonary mucormycosis 


Most patients with the pulmonary form of the dis- 
ease are being treated for leukemia. The fungus enters 
the patient’s lungs, where it eventually invades a major 
blood vessel, causing the patient to cough up blood or 
hemorrhage into the lungs. 


Causes and symptoms 


Mucormycosis is caused by fungi of several differ- 
ent species, including Mucor, Rhizopus, Absidia, and 
Rhizomucor. When these organisms gain access to the 
mucous membranes of the patient’s nose or lungs, they 
multiply rapidly and invade the nearby blood vessels. 
The fungi destroy soft tissue and bone, as well as the 
walls of blood vessels. 


The early symptoms of rhinocerebral mucormycosis 
include fever, sinus pain, headache, and cellulitis. As 
the fungus reaches the eye tissues, the patient develops 
dilated pupils, drooping eyelids, a bulging eye, and even- 
tually hemorrhage of the blood vessels in the brain— 
causing convulsions, partial paralysis, and death. 


The symptoms of pulmonary mucormycosis include 
fever and difficulty breathing, with eventual bleeding 
from the lungs. 


Diagnosis 

Diagnosis is usually based on a combination of the 
patient’s medical history and a visual examination of the 
nose and throat. The doctor will take a tissue sample for 
biopsy, or a PAS, potassium hydroxide (KOH), or Calco- 
fluor stain in order to make a tentative diagnosis. Confir- 
mation requires a laboratory culture. 
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Imaging studies are not needed to make the diagno- 
sis. If the patient has mucormycosis, however, magnetic 
resonance imaging (MRI) and computed tomography 
scans (CT scans) will usually show the destruction of 
soft tissue or bone in patients with advanced disease. 
Chest x rays will sometimes show a cavity in the lung or 
an area filled with tissue fluid if the patient has pul- 
monary mucormycosis. 


Treatment 


Treatment is usually begun without waiting for labo- 
ratory reports because of the rapid spread and high mor- 
tality rate of the disease. It includes intravenous ampho- 
tericin B (Fungizone); surgical removal of infected tis- 
sue; and careful monitoring of the disorder or condition 
that is responsible for the patient’s vulnerability. 


Prognosis 


The prognosis for recovery from mucormycosis is 
poor. The mortality rate is 30%-50% of patients with the 
rhinocerebral form, and even higher for patients with 
pulmonary mucormycosis. The disease is almost 100% 
fatal for patients with AIDS. 


Prevention 


Prevention depends on protecting high-risk patients 
from contact with sugary foods, decaying plants, moldy 
bread, manure, and other breeding grounds for fungi. 


Resources 


BOOKS 

Beavis, Kathleen G. “Systemic Mycoses.” In Current Diagno- 
sis. Vol. 9. Ed. Rex B. Conn, et al. Philadelphia: W. B. 
Saunders Co., 1997. 

Hamill, Richard J. “Infectious Diseases: Mycotic.” In Current 
Medical Diagnosis and Treatment, 1998. 37th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 
1997. 

“Infectious Disease: Systemic Fungal Diseases.” In The Merck 
Manual of Diagnosis and Therapy. 16th ed. Ed. Robert 
Berkow. Rahway, NJ: Merck Research Laboratories, 
1992. 

Jackler, Robert K., and Michael J. Kaplan. “Ear, Nose, & 
Throat.” In Current Medical Diagnosis and Treatment, 
1998. 37th ed. Ed. Stephen McPhee, et al. Stamford: 
Appleton & Lange, 1997. 


Rebecca J. Frey 


Mucoviscidosis see Cystic fibrosis 


MUGA scan see Multiple-gated acquisition 
(MUGA) scan 
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í Multiple-gated acquisition 


(MUGA) scan 
Definition 


The multiple-gated acquisition (MUGA) scan is a 
non-invasive nuclear test that uses a radioactive isotope 
called technetium to evaluate the functioning of the 
heart’s ventricles. 


Purpose 


The MUGA scan is performed to determine if the 
heart’s left and right ventricles are functioning properly 
and to diagnose abnormalities in the heart wall. It can be 
ordered in the following patients: 


e with known or suspected coronary artery disease, to 
diagnose the disease and predict outcomes 


e with lesions in their heart valves 


e who have recently had a heart attack, to assess dam- 
age to heart tissue and predict the likelihood of future 
cardiac events 


e with congestive heart failure 


e who have undergone percutaneous transluminal coro- 
nary angioplasty, coronary artery bypass graft 
surgery, or medical therapy, to assess the efficacy of the 
treatment 


¢ with low cardiac output after open-heart surgery 


e who are undergoing chemotherapy 


Precautions 


Pregnant women and those who are breastfeeding 
should not be exposed to technetium. 


Description 


The MUGA scan measures the heart’s function and 
the flow of blood through it. The strongest chamber in the 
heart is the left ventricle, which serves as the main pump 
of blood through the body. The left ventricular is assessed 
by measuring the amount of blood pumped with each 
heartbeat (the ejection fraction), ventricle filling, and the 
blood flow into the pumping chamber. A normal ejection 
fraction is 50% or more. The heart’s ejection fraction is 
one of the most important measures of its performance. 
The right ventricle’s ability to pump blood to the lungs is 
also assessed, and any abnormalities in the heart wall are 
identified. The MUGA scan is the most accurate, non- 
invasive test available to assess the heart’s ventricles. 


MUGA is a nuclear heart scan, which means that it 
involves the use of a radioactive isotope that targets the 
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heart and a radionuclide detector that traces the absorp- 
tion of the radioactive isotope. The isotope is injected 
into a vein and absorbed by healthy tissue at a known 
rate during a certain time period. The radionuclide detec- 
tor, in this case a gamma scintillation camera, picks up 
the gamma rays emitted by the isotope. 


During the MUGA scan, electrodes are placed on 
the patient’s body so that an electrocardiogram (ECG) 
can be conducted. The imaging equipment and computer 
are synchronized with the ECG so that images of the 
heart can be recorded without motion or blur. Then a 
small amount of a mildly radioactive isotope called tech- 
netium Tc99m stannous pyrophosphate, usually called 
technetium, is injected, usually into an arm vein. While 
the patient lies motionless on the test table, a gamma 
scintillation camera follows the movement of the tech- 
netium through the blood circulating in the heart. The 
camera, which looks like an x-ray machine and is sus- 
pended above the table, moves back and forth over the 
patient. It displays multiple images of the heart in motion 
and records them on a computer for later analysis. 


The MUGA scan is usually performed in a hospital’s 
nuclear medicine department, but it can also be per- 
formed in an outpatient facility or at the patient’s bedside 
if equipment is available. The scan is done immediately 
after injection of the technetium and usually takes about 
30 minutes to one hour. It is also called multigated graft 
acquisition, multigated acquisition scan, cardiac blood- 
pool imaging, and equilibrium radionuclide angiogra- 
phy. Test results can be affected by patient movement 
during the test, electrocardiogram abnormalities, an 
irregular heartbeat, or long-acting nitrates. 


The MUGA scan can be done with the patient at rest 
or exercising (called a stress MUGA). The stress MUGA 
is often performed in patients who have or are suspected 
of having coronary artery disease. The resting MUGA is 
compared to the stress MUGA and changes in the heart’s 
pumping performance are analyzed. In some cases, the 
rest MUGA is compared to a nitroglycerin MUGA, in 
which a strong heart drug called nitroglycerin is adminis- 
tered to the patient before the scan. For the nitroglycerin 
MUGA, a cardiologist should be present. 


The MUGA scan is not dangerous. The technetium 
is completely gone from the body within a few days of 
the test. The scan itself exposes the patient to about the 
same amount of radiation as a chest x ray. The patient 
can resume normal activities immediately after the test. 


Normal results 


If the patient’s heart is normal, the technetium will 
appear to be evenly distributed in the scans. In a stress 


2233 


ues (YONW) UONIsinboe pəzes-əjdyjnw 


Multiple chemical sensitivity 


KEY TERMS 


Ejection fraction—The fraction of all blood in the 
ventricle that is ejected at each heartbeat. One of 
the main advantages of the MUGA scan is its ability 
to measure ejection fraction, one of the most impor- 
tant measures of the heart’s performance. 


Electrocardiogram—A test in which electronic sen- 
sors called electrodes are placed on the body to 
record the heart’s electrical activities. 


Heart attack—A cardiac emergency that occurs 
when a clot blocks blood flow in one or more of the 
heart’s arteries. Oxygen supply to the heart muscle 
is cut off, resulting in the death of heart tissue in the 
affected area. 


Ischemia—A decreased supply of oxygenated 
blood to a body part or organ, often marked by pain 
and organ dysfunction, as in ischemic heart disease. 


MUGA, patients with normal hearts will exhibit an 
increase in ejection fraction or no change. 


Abnormal results 


An uneven distribution of technetium in the heart 
indicates that the patient has coronary artery disease, a 
cardiomyopathy, or blood shunting within the heart. 
Abnormalities in a resting MUGA usually indicate a 
heart attack, while those that occur during exercise usu- 
ally indicate ischemia. In a stress MUGA, patients with 
coronary artery disease may exhibit a decrease in ejec- 
tion fraction. 


Resources 


BOOKS 

DeBakey, Michael E., and Antonio M. Gotto Jr. “Noninvasive 
Diagnostic Procedures.” In The New Living Heart. Hol- 
brook, MA: Adams Media Corporation, 1997. 

“Radionuclide Angiography.” In Cardiac Stress Testing & 
Imaging, ed. Thomas H. Marwick. New York: Churchill 
Livingstone, 1996. 

Raizner, Albert E. “Nuclear Cardiology Testing.” Indications 
for Diagnostic Procedures: Topics in Clinical Cardilogy. 
Tokyo: Igaku-Shon, 1997. 

Texas Heart Institute. “Diagnosing Heart Diseases.” In Texas 
Heart Institute Heart Owner’ s Handbook. New York: John 
Wiley & Sons, 1996, p. 333. 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 
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Non-invasive—A procedure that does not penetrate 
the body. 


Radioactive isotope—One of two or more atoms 
with the same number of protons but a different 
number of neutrons with a nuclear composition. In 
nuclear scanning, radioactive isotopes are used as a 
diagnostic agent. 


Technetium—A radioactive isotope frequently used 
in radionuclide scanning of the heart and other 
organs. It is produced during nuclear fission reac- 
tions. 


Ventricles—The heart’s lower chambers are called 
the left and right ventricles. They send blood to the 
lungs and throughout the body. The MUGA scan is 
performed to evaluate the ventricles. 


Texas Heart Institute. Heart Information Service. P.O. Box 20345, 
Houston, TX 77225-0345. <http://www.tmc.edu/thi>. 


OTHER 
“Tests To Diagnose Heart Disease.” American Heart Associa- 
tion. 3 Mar. 1998 <http://www.americanheart.org>. 


Lori De Milto 


Multiple chemical sensitivity 


Definition 


Multiple chemical sensitivity, also known as MCS 
syndrome or simply MCS, is a disorder in which a per- 
son develops symptoms from exposure to chemicals in 
the environment. With each incidence of exposure, lower 
levels of the chemical will trigger a reaction and the per- 
son becomes increasingly vulnerable to reactions trig- 
gered by other chemicals. 


Description 


Multiple chemical sensitivity typically begins with 
one high-dose exposure to a chemical, but it may also 
develop with long-term exposure to a low level of a 
chemical. Chemicals most often connected with MCS 
include: formaldehyde; pesticides; solvents; petrochemi- 
cal fuels such as diesel, gasoline, and kerosene; waxes, 
detergents, and cleaning products; latex; tobacco smoke; 
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perfumes and fragrances; and artificial colors, flavors, 
and preservatives. People who develop MCS are com- 
monly exposed in one of the following situations: on the 
job as an industrial worker; residing or working in a 
poorly ventilated building; or living in conditions of high 
air or water pollution. Others may be exposed in unique 
incidents. 


Because MCS is difficult to diagnose, estimates vary 
as to what percentage of the population develops MCS. 
However, most MCS patients are female. The median 
age of MCS patients is 40 years old, and most experi- 
enced symptoms before they were 30 years old. 


Causes and symptoms 


Chemical exposure is often a result of indoor air pol- 
lution. Buildings which are tightly sealed for energy con- 
servation may cause a related illness called sick building 
syndrome, in which people develop symptoms from 
chronic exposure to airborne environmental chemicals 
such as formaldehyde from the furniture, carpet glues, and 
latex caulking. A person moving into a newly constructed 
building, which has not had time to degas, may experience 
the initial high-dose exposure that leads to MCS. 


The symptoms of MCS vary from person to person 
and are not chemical-specific. Symptoms are not limited 
to one physiological system, but primarily affect the res- 
piratory and nervous systems. Symptoms commonly 
reported are headache, fatigue, weakness, difficulty 
concentrating, short-term memory loss, dizziness, irri- 
tability and depression, itching, numbness, burning sen- 
sation, congestion, sore throat, hoarseness, shortness of 
breath, cough, and stomach pains. 


Diagnosis 


Multiple chemical sensitivity is a twentieth-century 
disorder, becoming more prevalent as more man-made 
chemicals are introduced into the environment in greater 
quantities. It is especially difficult to diagnose because it 
presents no consistent or measurable set of symptoms 
and has no single diagnostic test or marker. Physicians 
are often unaware of MCS as a condition. They may be 
unable to diagnose it, or may misdiagnose it as another 
degenerative disease, or may label it as a psychosomatic 
illness (a physical illness that is caused by emotional 
problems). Their lack of understanding generates frustra- 
tion, anxiety, and distrust in patients already struggling 
with MCS. However, a new specialty of medicine is 
evolving to address MCS and related illnesses: occupa- 
tional and environmental medicine. A physician looking 
for MCS will take a complete patient history and try to 
identify chemical exposures. 
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KEY TERMS 


Degas—To release and vent gases. New building 
materials often give off gases and odors and the air 
should be well circulated to remove them. 


Sick building syndrome—An illness related to MCS 
in which a person develops symptoms in response 
to chronic exposure to airborne environmental 
chemicals found in a tightly sealed building. 


Treatment 


While doctors may recommend antihistamines, 
analgesics, and other medications to combat the symp- 
toms, the most effective treatment is to avoid those 
chemicals which trigger the symptoms. This becomes 
increasingly difficult as the number of offending chemi- 
cals increases, and people with MCS often remain at 
home where they are able to control the chemicals in 
their environment. This isolation often limits their abili- 
ties to work and socialize, so supportive counseling may 
also be appropriate. 


Alternative treatment 


Some MCS patients find relief with detoxification 
programs of exercise and sweating, and chelation of 
heavy metals. Others support their health with nutritional 
regimens and immunotherapy vaccines. Some undergo 
food-allergy testing and testing for accumulated pesti- 
cides in the body to learn more about their condition and 
what chemicals to avoid. Homeopathy and acupuncture 
can give added support to any treatment program for 
MCS patients. Botanical medicine can help to support 
the liver and other involved organs. 


Prognosis 


Once MCS sets in, sensitivity continues to increase 
and a person’s health continues to deteriorate. Strictly 
avoiding exposure to triggering chemicals for a year or 
more may improve health. 


Prevention 


Multiple chemical sensitivity is difficult to prevent 
because even at high-dose exposures, different people react 
differently. Ensuring adequate ventilation in situations with 
potential for acute high-dose or chronic low-dose chemical 
exposure, as well as wearing the proper protective equip- 
ment in industrial situations, will minimize the risk. 


2235 


AJIANISUaS jery ajdnjnw 


Multiple endocrine neoplasia syndromes 


Resources 


BOOKS 

Hu, Howard, and Frank E. Speizer. “Specific Environmental 
and Occupational Hazards.” In Harrison’s Principles of 
Internal Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 


PERIODICALS 

Sparks, P. J., et al. “Multiple Chemical Sensitivity Syndrome: 
A Clinical Perspective.” Journal of Occupational Medi- 
cine 36 (1994): 718. 


ORGANIZATIONS 
American Academy of Environmental Medicine. P.O. Box CN 
1001-8001, New Hope, PA 18938. (215) 862-4544. 


Bethany Thivierge 


Multiple endocrine adenomatosis see 
Multiple endocrine neoplasia syndromes 


i Multiple endocrine 


neoplasia syndromes 
Definition 


The multiple endocrine neoplasia (MEN) syn- 
dromes are three related disorders affecting the thyroid 
and other hormonal (endocrine) glands of the body. 
MEN has previously been known as familial endocrine 
adenomatosis. 


Description 


The three forms of MEN are MEN1 (Wermer’s syn- 
drome), MEN2A (Sipple syndrome), and MEN2B (pre- 
viously known as MEN3). Each is an autosomal domi- 
nant genetic condition which predisposes to hyperplasia 
(excessive growth of cells) and tumor formation in a 
number of endocrine glands. 


Causes and symptoms 


MENI! patients experience hyperplasia or tumors of 
several endocrine glands, including the parathyroids, the 
pancreas, and the pituitary. The most frequent symptom 
of MEN1 is hyperparathyroidism. Overgrowth of the 
parathyroid glands leads to oversecretion of parathyroid 
hormone, which leads to elevated blood calcium levels, 
kidney stones, weakened bones, and nervous system 
depression. Almost all MENI1 patients show parathyroid 
symptoms by age 40. 
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Tumors of the pancreas known as gastrinomas are 
also common in MEN1. Excessive secretion of gastrin (a 
hormone secreted into the stomach to aid in digestion) by 
these tumors can cause upper gastrointestinal ulcers. The 
anterior pituitary and the adrenal glands can also be 
affected. Unlike MEN2, the thyroid gland is rarely 
involved in MEN1 symptoms. 


Patients with MEN2A and MEN2B experience two 
main symptoms, medullary thyroid cancer (MTC) and a 
tumor of the adrenal gland medulla known as pheochro- 
mocytoma. MTC is a slow-growing cancer, but one that 
can be cured in less than 50% of cases. Pheochromocy- 
toma is usually a benign tumor that causes excessive 
secretion of adrenal hormones, which, in turn, can cause 
life-threatening hypertension and cardiac arrhythmia. 


The two forms of MEN2 are distinguished by addi- 
tional symptoms. MEN2A patients have a predisposition 
to increase in size (hypertrophy) and to develop tumors 
of the parathyroid gland. Although similar to MEN1, less 
than 20% of MEN2A patients will show parathyroid 
involvement. 


MEN2B patients show a variety of additional condi- 
tions: a characteristic facial appearance with swollen 
lips; tumors of the mucous membranes of the eye, mouth, 
tongue, and nasal cavity; enlarged colon; and skeletal 
abnormalities. Symptoms develop early in life (often 
under five years of age) in cases of MEN2B and the 
tumors are more aggressive. MEN2B is about 10-fold 
less common than MEN2A. 


MEN | is caused by mutation at the PYGM gene. 
PYGM is one of a group of genes known as tumor sup- 
pressor genes. A patient who inherits one defective copy 
of a tumor suppressor gene from either parent has a 
strong predisposition to the disease because of the high 
probability of incurring a second mutation in at least one 
dividing cell. That cell no longer possesses even one nor- 
mal copy of the gene. When both copies are defective, 
tumor suppression fails and tumors develop. 


Both types of MEN2 are caused by mutations in 
another gene, known as RET. A mutation in only one 
copy of the RET gene is sufficient to cause disease. A 
number of different mutations can lead to MEN2A, but 
only one specific genetic alteration leads to MEN2B. 


For all types of MEN, the children of an affected indi- 
vidual have a 50% chance of inheriting the defective gene. 


Diagnosis 


Classical diagnosis of MEN is based on clinical fea- 
tures and on testing for elevated hormone levels. For 
MENI, the relevant hormone is parathyroid hormone. 
For both types of MEN2, the greatest concern is devel- 
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opment of medullary thyroid cancer. MTC can be 
detected by measuring levels of the thyroid hormone, 
calcitonin. Numerous other hormone levels can be mea- 
sured to assess the involvement of the various other 
endocrine glands. 


Diagnosis of MEN2B can be made by physical 
examination alone. However, MEN2A shows no distinct 
physical features and must be identified by measuring 
hormone levels or by finding endocrine tumors. 


Since 1994, genetic screening using DNA technolo- 
gy has been available for both MEN1 and MEN2. This 
new methodology allows diagnosis prior to the onset of 
symptoms. 


In the past, there was no way of definitively identify- 
ing which children had inherited the defective gene. As a 
result, all children had to be considered at risk. In the 
case of MEN2A and MEN2B, children would undergo 
frequent calcitonin testing. Molecular techniques now 
allow a positive distinction to be made between children 
who are and are not actually at risk. 


Children who are identified as carriers of the RET 
gene can be offered total thyroidectomy on a preventative 
(prophylactic) basis to prevent the development of MTC. 


Treatment 


No comprehensive treatment is available for genetic 
conditions such as MEN. However, some of the conse- 
quences of MEN can be symptomatically treated. 


Pheochromocytoma in both types of MEN 2 can be 
cured by surgical removal of this slow growing tumor. 


Treatment of MTC is by surgical removal of the thy- 
roid, although doctors may disagree at what stage to 
remove the thyroid. After thyroidectomy, the patient will 
receive normal levels of thyroid hormone orally or by 
injection. 

Even when surgery is performed early, metastatic 
spread of the cancer may have already occurred. Since 
this cancer is slow growing, metastasis may not be obvi- 
ous. Metastasis is very serious in MTC because chemo- 
therapy and radiation therapy are not effective in con- 
trolling its spread. 


Prognosis 


Diagnosed early, the prognosis for the MEN dis- 
eases is reasonably good, even for MEN2B, the most 
dangerous of the three forms. Even in the absence of 
treatment, a few individuals with MEN2A mutations will 
never show any symptoms at all. Analysis of at-risk fami- 
ly members using molecular genetic techniques will lead 
to earlier treatment and improved outcomes. 
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The human endocrine system: A. Hypothalamus. B. Pineal. 
C. Pituitary. D. Parathyroid. E. Thymus. F. Thyroid. G. Adrena- 
Is. H. Pancreas. I. Ovaries (female). J. Testes (male). (I//ustra- 
tion by Electronic Illustrators Group.) 


Prevention 


One of the most serious consequences of MEN is 
MTC, which can be prevented by thyroidectomy. There 
is no preventive measure to block the occurrence of 
genetic mutations such as those that cause MEN. 


Resources 


PERIODICALS 

Gardner, David G. “Recent Advances in Multiple Endocrine 
Neoplasia Syndromes.” Advances in Internal Medicine 
(1997): 597-625. 
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Multiple myeloma 


KEY TERMS 


Endocrine—A term used to describe the glands 
that produce hormones in the body. 


Hyperplasia—An overgrowth of normal cells 
within an organ or tissue. 


Medullary thyroid cancer (MTC)—A slow-grow- 
ing tumor associated with MEN. 


Neoplasm—An abnormal formation of tissue; for 
example, a tumor. 


Pheochromocytoma—A tumor of the medullary of 
the adrenal gland. 


Moley, Jeffrey F. “The Molecular Genetics of Multiple 
Endocrine Neoplasia Type 2A and Related Syndromes.” 
Annual Review of Medicine 48 (1997): 409-420. 


ORGANIZATIONS 
Canadian MEN Society. P.O. Box 100, Meola, Saskatchewan 
SOM 1X0. (306) 892-2080. 


Victor Leipzig, PhD 


I Multiple myeloma 


Definition 


Multiple myeloma is a cancer in which antibody- 
producing plasma cells grow in an uncontrolled and inva- 
sive (malignant) manner. 


Description 


Multiple myeloma, also known as plasma cell myelo- 
ma, is the second-most common cancer of the blood. It is 
the most common type of plasma cell neoplasm. Multiple 
myeloma accounts for approximately 1% of all cancers 
and 2% of all deaths from cancer. Multiple myeloma is a 
disease in which malignant plasma cells spread through 
the bone marrow and hard outer portions of the large 
bones of the body. These myeloma cells may form tumors 
called plasmacytomas. Eventually, multiple soft spots or 
holes, called osteolytic lesions, form in the bones. 


Bone marrow is the spongy tissue within the bones. 
The breastbone, spine, ribs, skull, pelvic bones, and the 
long bone of the thigh all are particularly rich in marrow. 
Bone marrow is a very active tissue that is responsible 
for producing the cells that circulate in the blood. These 


2238 


include the red blood cells that carry oxygen, the white 
blood cells that develop into immune system cells, and 
platelets, which cause blood to clot. 


Plasma cells and immunoglobulins 


Plasma cells develop from B-lymphocytes or B- 
cells, a type of white blood cell. B-cells, like all blood 
cells, develop from unspecialized stem cells in the bone 
marrow. Each B-cell carries a specific antibody that rec- 
ognizes a specific foreign substance called an antigen. 
Antibodies are large proteins called immunoglobulins 
(Igs), which recognize and destroy foreign substances 
and organisms such as bacteria. When a B-cell encoun- 
ters its antigen, it begins to divide rapidly to form mature 
plasma cells. These plasma cells are all identical (mono- 
clonal). They produce large amounts of identical anti- 
body that are specific for the antigen. 


Malignant plasma cells 


Multiple myeloma begins when the genetic material 
(DNA) is damaged during the development of a stem cell 
into a B-cell in the bone marrow. This causes the cell to 
develop into an abnormal or malignant plasmablast, a 
developmentally early form of plasma cell. Plasmablasts 
produce adhesive molecules that allow them to bond to 
the inside of the bone marrow. A growth factor, called 
interleukin-6, promotes uncontrolled growth of these 
myeloma cells in the bone marrow and prevents their nat- 
ural death. Whereas normal bone marrow contains less 
than 5% plasma cells, bone marrow of an individual with 
multiple myeloma contains over 10% plasma cells. 


In most cases of multiple myeloma, the malignant 
plasma cells all make an identical Ig. Igs are made up of 
four protein chains that are bonded together. Two of the 
chains are light and two are heavy. There are five classes of 
heavy chains, corresponding to five types of Igs with differ- 
ent immune system functions. The Igs from myeloma cells 
are nonfunctional and are called paraproteins. All of the 
paraproteins from any one individual are monoclonal 
(identical) because the myeloma cells are identical clones 
of a single plasma cell. Thus, the paraprotein is a mono- 
clonal protein or M-protein. The M-proteins crowd out the 
functional Igs and other components of the immune sys- 
tem. They also cause functional antibodies, which are pro- 
duced by normal plasma cells, to rapidly break down. 
Thus, multiple myeloma depresses the immune system. 


In about 75% of multiple myeloma cases, the malig- 
nant plasma cells also produce monoclonal light chains, 
or incomplete Igs. These are called Bence-Jones proteins 
and are secreted in the urine. Approximately 1% of mul- 
tiple myelomas are called nonsecretors because they do 
not produce any abnormal Ig. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Osteolytic lesions 


About 70% of individuals with multiple myeloma 
have soft spots or lesions in their bones. These lesions 
can vary from quite small to grapefruit-size. In part, 
these lesions occur because the malignant plasma cells 
rapidly outgrow the normal bone-forming cells. In addi- 
tion, malignant myeloma cells produce factors that affect 
cells called osteoclasts. These are the cells that normally 
destroy old bone, so that new bone can be produced by 
cells called osteoblasts. The myeloma cell factors 
increase both the activation and the growth of osteo- 
clasts. As the osteoclasts multiply and migrate, they 
destroy healthy bone and create lesions. Osteoporosis, 
or widespread bone weakness, may develop. 


There are more than 40,000 multiple myeloma 
patients in the United States. The American Cancer Soci- 
ety predicts an additional 14,400 new cases in 2001. 
About 11,200 Americans will die of the disease in 2001. 
Multiple myeloma is one of the leading causes of cancer 
deaths among African-Americans. 


In Western industrialized countries, approximately 
four people in 100,000 develop multiple myeloma. The 
incidence of multiple myeloma among African- Ameri- 
cans is 9.5 per 100,000, about twice that of Caucasians. 
Asians have a much lower incidence of the disease. In 
China, for example, the incidence of multiple myeloma 
is only one in 100,000. The offspring and siblings of 
individuals with multiple myeloma are at a slightly 
increased risk for the disease. 


At diagnosis, the average age of a multiple myeloma 
patient is 68 to 70. Although the average age at onset is 
decreasing, most multiple myelomas still occur in people 
over 40. This cancer is somewhat more prevalent in men 
than in women. 


Causes and symptoms 
Associations 


The cause of multiple myeloma has not been deter- 
mined. However, a number of possible associations have 
been identified: 


e decreased immune system function; the immune sys- 
tems of older individuals may be less efficient at detect- 
ing and destroying cancer cells 


* genetic (hereditary) factors, suggested by the increased 
incidence in some ethnic groups and among family 
members 


* occupational factors, suggested by the increased inci- 
dence among agricultural, petroleum, wood, and leather 
workers, and cosmetologists 
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This x ray of the patient’s left clavicle indicates an occur- 
rence of myelomas in the bone. (Custom Medical Stock Photo. 
Reproduced by permission.) 


¢ long-term exposure to herbicides, pesticides, petroleum 
products, heavy metals, plastics, and dusts such as 
asbestos 


e radiation exposure, as among Japanese atomic bomb 
survivors, nuclear weapons workers, and medical per- 
sonnel such as radiologists 


e Kaposi’s sarcoma-associated herpes virus (also called 
human herpes virus-8 or HHV-8), found in the blood and 
bone marrow cells of many multiple myeloma patients 


Early symptoms 


The accumulation of malignant plasma cells can 
result in tiny cracks or fractures in bones. Malignant 
plasma cells in the bone marrow can suppress the forma- 
tion of red and white blood cells and platelets. About 
80% of individuals with multiple myeloma are anemic 
due to low red blood cell formation. Low white blood 
cell formation results in increased susceptibility to infec- 
tion, since new, functional antibodies are not produced. 
In addition, normal circulating antibodies are rapidly 
destroyed. Low platelet formation can result in poor 
blood clotting. It is rare, however, that insufficient white 
blood cell and platelet formations are presenting signs of 
multiple myeloma. 


These factors cause the early symptoms of multiple 
myeloma: 


e pain in the lower back or ribs 
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* fatigue and paleness due to anemia (low red blood cell 
count) 


¢ frequent and recurring infections, including bacterial 
pneumonia, urinary-tract and kidney infections, and 
shingles 


e bleeding 


Bone destruction 


Bone pain, particularly in the backbone, hips, and 
skull, is often the first symptom of multiple myeloma. As 
malignant plasma cells increase in the bone marrow, 
replacing normal marrow, they exert pressure on the bone. 
As overly-active osteoclasts (large cells responsible for the 
breakdown of bone) remove bone tissue, the bone becomes 
soft. Fracture and spinal cord compression may occur. 


Plasmacytomas (malignant tumors of plasma cells) 
may weaken bones, causing fractures. Fractured bones or 
weak or collapsed spinal bones, in turn, may place unusu- 
al pressure on nearby nerves, resulting in nerve pain, 
burning, or numbness and muscle weakness. Proteins pro- 
duced by myeloma cells also may damage nerves. 


Calcium from the destroyed bone enters the blood 
and urine, causing hypercalcemia, a medical condition 
in which abnormally high concentrations of calcium 
compounds exist in the bloodstream. High calcium 
affects nerve cell and kidney function. The symptoms of 
hypercalcemia include: 


e weakness and fatigue 
e depression 

e mental confusion 

* constipation 

e increased thirst 

e icreased urination 

* nausea and vomiting 
e kidney pain 

e kidney failure 


Hypercalcemia affects about one-third of multiple 
myeloma patients. 


Serum proteins 


The accumulation of M-proteins in the serum (the 
liquid portion of the blood) may cause additional compli- 
cations, such as hyperviscosity syndrome, or thickening 
of the blood (though rare in multiple myeloma patients). 
Symptoms of hyperviscosity include: 


e fatigue 
e headaches 


e shortness of breath 
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e mental confusion 

e chest pain 

e kidney damage and failure 
e vision problems 

e Raynaud’s phenomenon 


Poor blood circulation, or Raynaud’s phenomenon, 
can affect any part of the body, but particularly the fin- 
gers, toes, nose, and ears. 


Cryoglobulinemia occurs when the protein in the 
blood forms particles under cold conditions. These parti- 
cles can block small blood vessels and cause pain and 
numbness in the toes, fingers, and other extremities dur- 
ing cold weather. 


Amyloidosis is a rare complication of multiple 
myeloma. It usually occurs in individuals whose plasma 
cells produce only Ig light chains. These Bence-Jones 
proteins combine with other serum proteins to form amy- 
loid protein. This starchy substance can invade tissues, 
organs, and blood vessels. In particular, amyloid proteins 
can accumulate in the kidneys, where they block the tiny 
tubules that are the kidney’s filtering system. Indicators 
of amyloidosis include: 


* carpal tunnel syndrome 
e kidney failure 
e liver failure 


e heart failure 


Diagnosis 
Blood and urine tests 


Often, the original diagnosis of multiple myeloma is 
made from routine blood tests that are performed for 
other reasons. Blood tests may indicate: 


e anemia 

e abnormal red blood cells 

e high serum protein levels 

e how levels of normal antibody 

e high calcium levels 

e high blood urea nitrogen (BUN) levels 
e high creatinine levels 


Urea and creatinine normally are excreted in the 
urine. High levels of urea and creatinine in the blood 
indicate that the kidneys are not functioning properly to 
eliminate these substances. 


Protein electrophoresis is a laboratory technique 
that uses an electrical current to separate the different 
proteins in the blood and urine on the basis of size and 
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KEY TERMS 


Amyloidosis—A complication of multiple myeloma 
in which amyloid protein accumulates in the kid- 
neys and other organs, tissues, and blood vessels. 


Anemia—Any condition in which the red blood cell 
count is below normal. 


Antibody—Immunoglobulin produced by immune 
system cells that recognizes and binds to a specific 
foreign substance (antigen). 


Antigen—Foreign substance that is recognized by a 
specific antibody. 


B-cell (B-lymphocyte)—Type of white blood cell 
that produces antibodies. 


Bence-Jones protein—Light chain of an immuno- 
globulin that is overproduced in multiple myeloma 
and is excreted in the urine. 


Beta 2-microglobulin—Protein produced by B- 
cells; high concentrations in the blood are indica- 
tive of multiple myeloma. 


Cryoglobulinemia—Condition in which protein in 
the blood forms particles in the cold, blocking 
blood vessels, leading to pain and numbness of the 
extremities. 


Electrophoresis—Use of an electrical field to sepa- 
rate proteins in a mixture (such as blood or urine), 
on the basis of the size and electrical charge of the 
proteins. 


Hemoglobin—Protein in red blood cells that carries 
oxygen. 


Hypercalcemia—Abnormally high levels of calci- 
um in the blood. 


Hyperviscosity—Thick, viscous blood, caused by 
the accumulation of large proteins, such as 
immunoglobulins, in the serum. 


charge. Since all of the multiple myeloma M-proteins in 
the blood and urine are identical, electrophoresis of 
blood and urine from a patient with multiple myeloma 
shows a large M-protein spike, corresponding to the high 
concentration of monoclonal Ig. Electrophoresis of the 
urine also can detect Bence-Jones proteins. 


Bones 


A bone marrow aspiration utilizes a very thin, long 
needle to remove a sample of marrow from the hip bone. 
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Immunoglobulin (lg)—Antibody; large protein pro- 
duced by B-cells that recognizes and binds to a spe- 
cific antigen. 


M-protein—Monoclonal or myeloma protein; para- 
protein; abnormal antibody found in large amounts 
in the blood and urine of individuals with multiple 
myeloma. 


Malignant—A characteristic of cancer cells that 
grow uncontrollably and invade other tissues. 


Monoclonal—ldentical cells or proteins; cells 
(clones) derived from a single, genetically-distinct 
cell, or proteins produced by these cells. 


Monoclonal gammopathy of undetermined signifi- 
cance (MGUS)—Common condition in which M- 
protein is present, but there are no tumors or other 
symptoms of disease. 


Neoplasm—Tumor or abnormal tissue, made up of 
rapidly growing cells. 


Osteoblast—Bone-forming cell. 
Osteoclast—Cell that absorbs bone. 


Osteolytic lesion—Soft spot or hole in bone caused 
by cancer cells. 


Osteoporosis—Condition in which the bones 
become weak and porous, due to loss of calcium 
and destruction of cells. 


Paraprotein—M-protein; abnormal immunoglobu- 
lin produced in multiple myeloma. 


Plasma cell—Type of white blood cell that pro- 
duces antibodies; derived from an antigen-specific 
B-cell. 


Platelet—Cell that is involved in blood clotting. 


Stem cell—Undifferentiated cell that retains the 
ability to develop into any one of numerous cell 


types. 


Alternatively, a bone marrow biopsy with a larger needle 
removes solid marrow tissue. The marrow is examined 
under the microscope for plasma cells and tumors. If 
10% to 30% of the cells are plasma cells, multiple 
myeloma is the usual diagnosis. 


X rays are used to detect osteoporosis, osteolytic 
lesions, and fractures. Computer-assisted tomography (CAT 
or CT) scans can detect lesions in both bone and soft tissue. 
Magnetic resonance imaging (MRI) may give a more 
detailed image of a certain bone or a region of the body. 
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Treatment 
Related disorders 


Monoclonal gammopathy of undetermined signifi- 
cance (MGUS) is a common condition in which a mono- 
clonal Ig is detectable. However, there are no tumors or 
other symptoms of multiple myeloma. MGUS occurs in 
about 1% of the general population and in about 3% of 
those over age 70. Over a period of years, about 16% to 
20% of those with MGUS will develop multiple myelo- 
ma or a related cancer called malignant lymphoma. 


Occasionally, only a single plasmacytoma develops, 
either in the bone marrow (isolated plasmacytoma of the 
bone) or other tissues or organs (extramedullary plasma- 
cytoma). Some individuals with solitary plasmacytoma 
may develop multiple myeloma. 


Clinical stages 


The Durie-Salmon system is used to stage multiple 
myeloma. Stage I multiple myeloma requires all of the 
following (1 gram = approx. 0.02 pints, 1 deciliter = 
approx. 0.33 ounces): 


e hemoglobin (the oxygen-transporting molecule of red 
blood cells) above 10 grams/deciliter (g/dl) 


* serum calcium below 12 mg/dl 
e normal bone structure or only isolated plasmacytoma 


e low M-protein, based on established guideline levels of 
Ig protein chains 


Approximately 5% of multiple myeloma cases are not 
progressing at diagnosis, and may not progress for months 
or years. This is called smoldering myeloma. These 
patients have stage I blood chemistry but no symptoms. 


Stage II multiple myeloma fits neither stage I nor 
stage III. Stage III multiple myeloma meets one or more 
of the following criteria: 


e hemoglobin below 8.5 g/dl 

e serum calcium above 12 mg/dl 
e advanced bone lesions 

e high M-protein 


Each stage is subclassified as A or B, based on 
serum creatinine indicators of normal or abnormal kid- 
ney function. Most patients have stage III multiple 
myeloma at diagnosis. 


Prognostic indicators 


Prognostic indicators for multiple myeloma may be 
used instead of, or in addition to, the staging system 
described above. Prognostic indicators are laboratory 
tests that help to define the stage of the disease at diagno- 
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sis, and its progression during treatment. These indica- 
tors are: 


e plasmablastic multiple myeloma (presence of plas- 
mablasts, the precursor malignant plasma cells) 


e plasma cell labeling index (the percentage of plasma 
cells that are actively dividing) 


e beta 2-microglobulin, a protein secreted by B-cells that 
correlates with the myeloma cell mass (also indicates 
kidney damage) 


Since multiple myeloma often progresses slowly, and 
since the treatments can be toxic, the disease may not be 
treated until M-protein levels in the blood are quite high. 
In particular, MGUS and smoldering myeloma may be 
followed closely but not treated. Solitary plasmacytomas 
are treated with radiation and/or surgery and followed 
closely with examinations and laboratory tests. 


Chemotherapy 


Chemotherapy, or treatment with anti-cancer 
drugs, is used for multiple myeloma. MP, a combination 
of the drugs melphalan and prednisone, is the standard 
treatment. Usually, the drugs are taken by mouth every 3 
to 4 weeks for 6 to 9 months or longer, until the M-pro- 
tein levels in the blood stop decreasing. MP usually 
results in a 50% reduction in M-protein. 


Dexamethasone, a corticosteroid, sometimes is used 
to treat the elderly or those in poor health. It can drop the 
M-protein levels by 40% in untreated individuals and by 
20% to 40% in patients who have not responded to previ- 
ous treatment. Other chemotherapy drugs, including 
cyclophosphamide, carmustine, doxorubicin, vincristine, 
and chlorambucil, may be used as well. 


Multiple myeloma usually recurs within a year after 
the end of chemotherapy. Although the chemotherapy 
can be repeated after each recurrence, it is progressively 
less responsive to treatment. 


Side effects of chemotherapy may include: 
e anemia 
e hair loss 
e nausea 
* vomiting 
e diarrhea 
e mood swings 
e swelling 
e acne 


These side effects disappear after treatment is dis- 
continued. 
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Other drug treatments 


Bisphosphonates are drugs that inhibit the activity of 
osteoclasts. These drugs can slow the progression of bone 
disease, reduce pain, and help prevent bone fractures. Dif- 
ferent types of bisphosphonates inhibit osteoclasts in dif- 
ferent ways. They also reduce the production of inter- 
leukin-6 by bone marrow cells. Laboratory studies sug- 
gest that bisphosphonates may kill or inhibit the growth 
of multiple myeloma cells. Pamidronate is the most com- 
mon bisphosphonate for treating multiple myeloma. 


The drug thalidomide appears to have several anti- 
myeloma activities. Thalidomide affects the immune sys- 
tem in various ways and it appears to inhibit myeloma 
cells, both directly and indirectly. It also inhibits the 
growth of new blood vessels that are needed by tumors. 
However, if thalidomide is taken during pregnancy, it 
can cause severe birth defects or death of the fetus. 


The drug allopurinol may be used to reduce high 
blood levels of uric acid that result from kidney dysfunc- 
tion. Diuretics can improve kidney function. Infections 
require prompt treatment with antibiotics. 


BONE AND PERIPHERAL BLOOD STEM CELL TRANS- 
PLANTATION. Bone marrow or peripheral blood stem cell 
transplantations (PBSCT) are used to replace the stem cells 
of the bone marrow following high-dosage chemotherapy. 
Chemotherapy destroys the bone marrow stem cells that are 
necessary to produce new blood cells. In an autologous 
transplant, the patient’s bone marrow stem cells or peripher- 
al blood stem cells (immature bone marrow cells found in 
the blood) are collected, treated with drugs to kill any 
myeloma cells, and frozen prior to chemotherapy. Growth 
factors are used to increase the number of peripheral stem 
cells prior to collection. A procedure called apheresis is 
used to collect the peripheral stem cells. Following high- 
dosage chemotherapy, the stem cells are reinjected into the 
individual. In an allogeneic transplant, the donor stem cells 
come from a genetically-related individual such as a sibling. 


Other treatments 


Blood transfusions may be required to treat severe 
anemia. 


Plasmapheresis, or plasma exchange transfusion, 
may be used to thin the blood to treat hyperviscosity syn- 
drome. In this treatment, blood is removed and passed 
through a machine that separates the plasma, containing 
the M-protein, from the red and white blood cells and 
platelets. The blood cells are transfused back into the 
patient, along with a plasma substitute or donated plasma. 


Multiple myeloma may be treated with high-energy 
x rays directed at a specific region of the body. Radia- 
tion therapy is used for treating bone pain. 
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Alternative treatment 


Interferon alpha, an immune-defense protein that is 
produced by some white blood cells and bone marrow 
cells, can slow the growth of myeloma cells. It usually is 
given to patients following chemotherapy, to prolong 
their remission. However, interferon may have toxic 
effects in older individuals with multiple myeloma. 


Once multiple myeloma is in remission, calcium and 
vitamin D supplements can improve bone density. It is 
important not to take these supplements when the myelo- 
ma is active. Individuals with multiple myeloma must 
drink large amounts of fluid to counter the effects of 
hyperviscous blood. 


Prognosis 


The prognosis for individuals with MGUS or soli- 
tary plasmacytoma is very good. Most do not develop 
multiple myeloma. However, approximately 15% of all 
patients with multiple myeloma die within three months 
of diagnosis. About 60% respond to treatment and live 
for an average of two and a half to three years following 
diagnosis. Approximately 23% of patients die of other 
illnesses associated with advanced age. 


The prognosis for a given individual may be based on 
the prognostic indicators described above. The median 
survival for those without plasmablasts, and with a low 
plasma cell labeling index (PCLI) and low beta 2- 
microglobulin, is 5.5 years. The median survival for 
patients with plasmablastic multiple myeloma, or with a 
high PCLI (1% or greater) and high beta 2-microglobulin 
(4 or higher), is 1.9 and 2.4 years, respectively. Many 
multiple myeloma patients are missing part or all of chro- 
mosome 13. The deletion of this chromosome, along with 
high beta 2-microglobulin, leads to a poor prognosis. 


With treatment, multiple myeloma may go into com- 
plete remission. This is defined as: 


e M-protein absent from the blood and urine 

e myeloma cells not detectable in the bone marrow 
e no clinical symptoms 

* negative laboratory tests 


However, with very sensitive testing, a few myeloma 
cells are usually detectable and eventually lead to a recur- 
rence of the disease, in the bone or elsewhere in the body. 


Prevention 


There are no clearly-established risk factors for mul- 
tiple myeloma and it is possible that a combination of 
factors interact to cause the disease. Thus, there is no 
method for preventing multiple myeloma. 
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i Multiple personality disorder 


Definition 


Multiple personality disorder, or MPD, is a mental 
disturbance classified as one of the dissociative disor- 
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ders in the fourth edition of the Diagnostic and Statisti- 
cal Manual of Mental Disorders (DSM-IV). It has been 
renamed dissociative identity disorder (DID). MPD or 
DID is defined as a condition in which “two or more dis- 
tinct identities or personality states” alternate in control- 
ling the patient’s consciousness and behavior. Note: 
“Split personality” is not an accurate term for DID and 
should not be used as a synonym for schizophrenia. 


Description 


The precise nature of DID (MPD) as well as its rela- 
tionship to other mental disorders is still a subject of 
debate. Some researchers think that DID may be a relative- 
ly recent development in western society. It may be a cul- 
ture-specific syndrome found in western society, caused 
primarily by both childhood abuse and unspecified long- 
term societal changes. Unlike depression or anxiety disor- 
ders, which have been recognized, in some form, for cen- 
turies, the earliest cases of persons reporting DID symp- 
toms were not recorded until the 1790s. Most were consid- 
ered medical oddities or curiosities until the late 1970s, 
when increasing numbers of cases were reported in the 
United States. Psychiatrists are still debating whether DID 
was previously misdiagnosed and underreported, or 
whether it is currently over-diagnosed. Because childhood 
trauma is a factor in the development of DID, some doctors 
think it may be a variation of post-traumatic stress disor- 
der (PTSD). DID and PTSD are conditions where dissoci- 
ation is a prominent mechanism. The female to male ratio 
for DID is about 9:1, but the reasons for the gender imbal- 
ance are unclear. Some have attributed the imbalance in 
reported cases to higher rates of abuse of female children; 
and some to the possibility that males with DID are under- 
reported because they might be in prison for violent crimes. 


The most distinctive feature of DID is the formation 
and emergence of alternate personality states, or “alters.” 
Patients with DID experience their alters as distinctive 
individuals possessing different names, histories, and 
personality traits. It is not unusual for DID patients to 
have alters of different genders, sexual orientations, ages, 
or nationalities. Some patients have been reported with 
alters that are not even human; alters have been animals, 
or even aliens from outer space. The average DID patient 
has between two and 10 alters, but some have been 
reported with over one hundred. 


Causes and symptoms 


The severe dissociation that characterizes patients with 
DID is currently understood to result from a set of causes: 


e an innate ability to dissociate easily 


* repeated episodes of severe physical or sexual abuse in 
childhood 
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KEY TERMS 


Alter—An alternate or secondary personality in a 
patient with DID. 


Amnesia—A general medical term for loss of mem- 
ory that is not due to ordinary forgetfulness. Amne- 
sia can be caused by head injuries, brain disease, or 
epilepsy as well as by dissociation. 


Depersonalization—A dissociative symptom in 
which the patient feels that his or her body is unre- 
al, is changing, or is dissolving. 


Derealization—A dissociative symptom in which 
the external environment is perceived as unreal. 


Dissociation—A psychological mechanism that 
allows the mind to split off traumatic memories or 
disturbing ideas from conscious awareness. 


Dissociative identity disorder (DID)—Term that 
replaced Multiple Personality Disorder (MPD). A 


e the lack of a supportive or comforting person to coun- 
teract abusive relative(s) 


e the influence of other relatives with dissociative symp- 
toms or disorders 


The relationship of dissociative disorders to child- 
hood abuse has led to intense controversy and lawsuits 
concerning the accuracy of childhood memories. The 
brain’s storage, retrieval, and interpretation of childhood 
memories are still not fully understood. 


The major dissociative symptoms experienced by 
DID patients are amnesia, depersonalization, derealiza- 
tion, and identity disturbances. 


Amnesia 


Amnesia in DID is marked by gaps in the patient’s 
memory for long periods of their past, in some cases, 
their entire childhood. Most DID patients have amnesia, 
or “lose time,” for periods when another personality is 
“out.” They may report finding items in their house that 
they can’t remember having purchased, finding notes 
written in different handwriting, or other evidence of 
unexplained activity. 


Depersonalization 


Depersonalization is a dissociative symptom in 
which the patient feels that his or her body is unreal, is 
changing, or is dissolving. Some DID patients experi- 
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condition in which two or more distinctive identi- 
ties or personality states alternate in controlling a 
person’s consciousness and behavior. 


Hypnosis—An induced trance state used to treat the 
amnesia and identity disturbances that occur in dis- 
sociative identity disorder (DID). 


Multiple personality disorder (MPD)—The former, 
though often still used, term for dissociative identity 
disorder (DID). 


Primary personality—The core personality of a DID 
patient. In women, the primary personality is often 
timid and passive, and may be diagnosed as 
depressed. 


Trauma—A disastrous or life- threatening event that 
can cause severe emotional distress. DID is associ- 
ated with trauma in a person’s early life or adult 
experience. 


ence depersonalization as feeling to be outside of their 
body, or as watching a movie of themselves. 


Derealization 


Derealization is a dissociative symptom in which the 
patient perceives the external environment as unreal. 
Patients may see walls, buildings, or other objects as 
changing in shape, size, or color. DID patients may fail 
to recognize relatives or close friends. 


Identity disturbances 


Identity disturbances in DID result from the 
patient’s having split off entire personality traits or char- 
acteristics as well as memories. When a stressful or trau- 
matic experience triggers the reemergence of these disso- 
ciated parts, the patient switches — usually within sec- 
onds — into an alternate personality. Some patients have 
histories of erratic performance in school or in their jobs 
caused by the emergence of alternate personalities during 
examinations or other stressful situations. Patients vary 
with regard to their alters’ awareness of one another. 


Diagnosis 


The diagnosis of DID is complex and some physi- 
cians believe it is often missed, while others feel it is 
over-diagnosed. Patients have been known to have been 
treated under a variety of other psychiatric diagnoses for 
a long time before being re-diagnosed with DID. The 
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average DID patient is in the mental health care system 
for six to seven years before being diagnosed as a person 
with DID. Many DID patients are misdiagnosed as 
depressed because the primary or “core” personality is 
subdued and withdrawn, particularly in female patients. 
However, some core personalities, or alters, may gen- 
uinely be depressed, and may benefit from antidepressant 
medications. One reason misdiagnoses are common is 
because DID patients may truly meet the criteria for 
panic disorder or somatization disorder. 


Misdiagnoses include schizophrenia, borderline per- 
sonality disorder, and, as noted, somatization disorder and 
panic disorder. DID patients are often frightened by their 
dissociative experiences, which can include losing aware- 
ness of hours or even days of time, meeting people who 
claim to know them by another name, or feeling “out of 
body.” Persons with the disorder may go to emergency 
rooms or clinics because they fear they are going insane. 


When a doctor is evaluating a patient for DID, he or 
she will first rule out physical conditions that sometimes 
produce amnesia, depersonalization, or derealization. 
These conditions include head injuries; brain disease, 
especially seizure disorders; side effects from medica- 
tions; substance abuse or intoxication; AIDS dementia 
complex; or recent periods of extreme physical stress 
and sleeplessness. In some cases, the doctor may give the 
patient an electroencephalograph (EEG) to exclude 
epilepsy or other seizure disorders. The physician also 
must consider whether the patient is malingering and/or 
offering fictitious complaints. 


If the patient appears to be physically normal, the doc- 
tor will next rule out psychotic disturbances, including 
schizophrenia. Many patients with DID are misdiagnosed as 
schizophrenic because they may “hear” their alters “talk- 
ing” inside their heads. If the doctor suspects DID, he or she 
can use a screening test called the Dissociative Experiences 
Scale (DES). If the patient has a high score on this test, he or 
she can be evaluated further with the Dissociative Disorders 
Interview Schedule (DDIS) or the Structured Clinical Inter- 
view for DSM-IV Dissociative Disorders (SCID-D). The 
doctor may also use the Hypnotic Induction Profile (HIP) or 
a similar test of the patient’s hypnotizability. 


Treatment 


Treatment of DID may last for five to seven years in 
adults and usually requires several different treatment 
methods. 


Psychotherapy 


Ideally, patients with DID should be treated by a 
therapist with specialized training in dissociation. This 
specialized training is important because the patient’s 
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personality switches can be confusing or startling. In 
addition, many patients with DID have hostile or suicidal 
alter personalities. Most therapists who treat DID 
patients have rules or contracts for treatment that include 
such issues as the patient’s responsibility for his or her 
safety. Psychotherapy for DID patients typically has sev- 
eral stages: an initial phase for uncovering and “map- 
ping” the patient’s alters; a phase of treating the traumat- 
ic memories and “fusing” the alters; and a phase of con- 
solidating the patient’s newly integrated personality. 


Most therapists who treat multiples, or DID patients, 
recommend further treatment after personality integration, 
on the grounds that the patient has not learned the social 
skills that most people acquire in adolescence and early 
adult life. In addition, family therapy is often recom- 
mended to help the patient’s family understand DID and 
the changes that occur during personality reintegration. 


Many DID patients are helped by group as well as 
individual treatment, provided that the group is limited to 
people with dissociative disorders. DID patients some- 
times have setbacks in mixed therapy groups because 
other patients are bothered or frightened by their person- 
ality switches. 


Medications 


Some doctors will prescribe tranquilizers or antide- 
pressants for DID patients because their alter personali- 
ties may have anxiety or mood disorders. However, 
other therapists who treat DID patients prefer to keep 
medications to a minimum because these patients can 
easily become psychologically dependent on drugs. In 
addition, many DID patients have at least one alter who 
abuses drugs or alcohol, substances which are dangerous 
in combination with most tranquilizers. 


Hypnosis 


While not always necessary, hypnosis is a standard 
method of treatment for DID patients. Hypnosis may 
help patients recover repressed ideas and memories. Fur- 
ther, hypnosis can also be used to control problematic 
behaviors that many DID patients exhibit, such as self- 
mutilation, or eating disorders like bulimia nervosa. In 
the later stages of treatment, the therapist may use hyp- 
nosis to “fuse” the alters as part of the patient’s personal- 
ity integration process. 


Alternative treatment 


Alternative treatments that help to relax the body are 
often recommended for DID patients as an adjunct to psy- 
chotherapy and/or medication. These treatments include 
hydrotherapy, botanical medicine (primarily herbs that 
help the nervous system), therapeutic massage, and yoga. 
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Homeopathic treatment can also be effective for some 
people. Art therapy and the keeping of journals are often 
recommended as ways that patients can integrate their 
past into their present life. Meditation is usually discour- 
aged until the patient’s personality has been reintegrated. 


Prognosis 


Some therapists believe that the prognosis for recov- 
ery is excellent for children and good for most adults. 
Although treatment takes several years, it is often ulti- 
mately effective. As a general rule, the earlier the patient is 
diagnosed and properly treated, the better the prognosis. 


Prevention 


Prevention of DID requires intervention in abusive 
families and treating children with dissociative symp- 
toms as early as possible. 
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i Multiple pregnancy 


Definition 


Multiple pregnancy is a pregnancy where more than 
one fetus develops simultaneously in the womb. 
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KEY TERMS 


Amniotic membranes—A thin membrane sur- 
rounding the fetus and containing serous fluid. 


Genes—Hereditary determinants of identifying 
characteristics. 


Gestational—Refers to pregnancy. 
Ovulate—To release a mature egg for fertilization. 


Zygote—The earliest stage of a fertilized egg. 


Description 


Twins happen naturally about one in every 100 
births. There are two types of twinning—identical and 
fraternal. Identical twins represent the splitting of a single 
fertilized zygote (union of two gametes or male/female 
sex cells that produce a developing fetus) into two sepa- 
rate individuals. They usually, but not always, have identi- 
cal genes. When they do not separate completely, the 
result is Siamese (or conjoined) twins. Fraternal twins are 
three times as common as identical twins. They occur 
when two eggs are fertilized by separate sperm. Each has 
a different selection of its parents’ genes. The natural inci- 
dence of multiple pregnancy has been upset by advances 
in fertility treatments, resulting in higher rates of multiple 
births in the United States. All these children are fraternal; 
they each arose from a separate egg and a separate sperm. 
Cloning produces identical twins. 


The human female is designed to release one egg 
every menstrual cycle. A hormone called progesterone, 
released by the first egg to be produced, prevents any 
other egg from maturing during that cycle. When this 
control fails, fertilization of more than one egg is possi- 
ble. Fertility drugs inhibit these controls, allowing multi- 
ple pregnancy to occur. Multiple pregnancy is more diffi- 
cult and poses more health risks than single pregnancy. 
Premature birth is greater with each additional fetus. 


The problem with multiple births is that there is only 
so much room in even the most accommodating womb 
(uterus). Babies need to reach a certain size and gestation- 
al age before they can survive outside the uterus. Prema- 
turity is the constant threat of multiple pregnancies. 
Twins have five times the death rate of single births. 
Triplets and higher die even more often. The principle 
threat of prematurity is that the lungs are not fully devel- 
oped. A disease called hyaline membrane disease afflicts 
premature infants. Their lungs do not stay open after their 
first breath because they lack a chemical called surfactant. 
Survival of premature infants was greatly improved when 
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An ultrasound image of identical twin male fetuses. The distortion is due to “twin B” being closer to the monitor. (Courtesy of 


Melissa Walsh Doig.) 


surfactant was finally synthesized in a form that could be 
of benefit to premature babies. Tiny babies also have trou- 
ble regulating their body temperature. 


Causes and symptoms 


Fertility drugs prevent the normal process of single 
ovulation by permitting more than one egg at a time to 
mature and ovulate (move from the ovary to the uterus in 
anticipation of fertilization). This happens naturally to pro- 
duce fraternal twins. The first drug to accomplish this was 
clomiphene. Subsequently, two natural hormones—folli- 
cle stimulating hormone and chorionic gonadotrophin— 
were developed and used. 


Diagnosis 
Multiple pregnancies cause the uterus to grow faster 


than usual. Obstetricians can detect this unusually rapid 
growth as the pregnancy progresses. Before birth, an 
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ultrasound will also detect multiple babies in the uterus. 
After birth, physical appearance or a careful examination 
of the placenta and amniotic membranes will usually 
reveal whether the babies were in the same water bag or 
separate ones. One bag means identical twins. 


A multiple pregnancy almost always means increased 
monitoring and surveillance for complications. This often 
means more frequent visits to the healthcare provider, seri- 
al ultrasounds to make sure that the babies are growing 
adequately, amniocentesis to check for lung development, 
and close monitoring for preterm labor. 


Treatment 


Mothers may be put on bedrest during a multiple 
pregnancy, in order to try to prevent pre-term labor and 
delivery. If preterm labor is impossible to control at 
home, the mother may be hospitalized, and medication 
may be used to attempt to control contractions and dilata- 
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tion of the cervix. Multiple pregnancies more often end 
in cesarean deliveries than singleton pregnancies. 


Babies from multiple pregnancies are often born 
early, and may require longer-than-normal hospitaliza- 
tion. The babies may need assistance with breathing, 
careful control of body temperature within an incubator, 
and surveillance for other complications that frequently 
beset pre-term babies. While premature babies are fragile 
in many other ways, modern methods of intensive care 
have successfully stabilized babies as small as one pound. 


Alternative treatment 


There are no specific treatments to alleviate medical 
difficulties caused by multiple pregnancies, however 
there are supportive measures that may help both mother 
and children recover from the birthing process. There are 
treatments to encourage breast milk production and to 
combat postpartum difficulties. Various homeopathic 
remedies and massage can be helpful to both mother and 
children during the early adjustment period after birth. 


Prognosis 


With modern medical advances and excellent prena- 
tal care, many multiple pregnancies reach fruition with- 
out difficulties. If the babies are born prematurely, imme- 
diate medical care increases the chance of survival with- 
out any complications. 
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i Multiple sclerosis 


Definition 


Multiple sclerosis (MS) is a chronic autoimmune 
disorder affecting movement, sensation, and bodily func- 
tions. It is caused by destruction of the myelin insulation 
covering nerve fibers (neurons) in the central nervous 
system (brain and spinal cord). 


Description 


MS is a nerve disorder caused by destruction of the 
insulating layer surrounding neurons in the brain and 
spinal cord. This insulation, called myelin, helps electri- 
cal signals pass quickly and smoothly between the brain 
and the rest of the body. When the myelin is destroyed, 
nerve messages are sent more slowly and less efficiently. 
Patches of scar tissue, called plaques, form over the 
affected areas, further disrupting nerve communication. 
The symptoms of MS occur when the brain and spinal 
cord nerves no longer communicate properly with other 
parts of the body. MS causes a wide variety of symptoms 
and can affect vision, balance, strength, sensation, coor- 
dination, and bodily functions. 


Multiple sclerosis affects more than a quarter of a 
million people in the United States. Most people have 
their first symptoms between the ages of 20 and 40; 
symptoms rarely begin before 15 or after 60. Women are 
almost twice as likely to get MS as men, especially in 
their early years. People of northern European heritage 
are more likely to be affected than people of other racial 
backgrounds, and MS rates are higher in the United 
States, Canada, and Northern Europe than in other parts 
of the world. MS is very rare among Asians, North and 
South American Indians, and Eskimos. 


Causes and symptoms 
Causes 


Multiple sclerosis is an autoimmune disease, meaning 
its cause is an attack by the body’s own immune system. 
For unknown reasons, immune cells attack and destroy the 
myelin sheath that insulates neurons in the brain and 
spinal cord. This myelin sheath, created by other brain 
cells called glia, speeds transmission and prevents electri- 
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cal activity in one cell from short-circuiting to another cell. 
Disruption of communication between the brain and other 
parts of the body prevent normal passage of sensations and 
control messages, leading to the symptoms of MS. The 
demyelinated areas appear as plaques, small round areas 
of gray neuron without the white myelin covering. The 
progression of symptoms in MS is correlated with devel- 
opment of new plaques in the portion of the brain or spinal 
cord controlling the affected areas. Because there appears 
to be no pattern in the appearance of new plaques, the pro- 
gression of MS can be unpredictable. 


Despite considerable research, the trigger for this 
autoimmune destruction is still unknown. At various 
times, evidence has pointed to genes, environmental fac- 
tors, viruses, or a combination of these. 


The risk of developing MS is higher if another fami- 
ly member is affected, suggesting the influence of genet- 
ic factors. In addition, the higher prevalence of MS 
among people of northern European background sug- 
gests some genetic susceptibility. 


The role of an environmental factor is suggested by 
studies of the effect of migration on the risk of develop- 
ing MS. Age plays an important role in determining this 
change in risk—young people in low-risk groups who 
move into countries with higher MS rates display the risk 
rates of their new surroundings, while older migrants 
retain the risk of their original home country. One inter- 
pretation of these studies is that an environmental factor, 
either protective or harmful, is acquired in early life; the 
risk of disease later in life reflects the effects of the early 
environment. 


These same data can be used to support the involve- 
ment of a slow-acting virus, one that is acquired early on 
but begins its destructive effects much later. Slow viruses 
are known to cause other diseases, including AIDS. In 
addition, viruses have been implicated in other autoim- 
mune diseases. Many claims have been made for the role 
of viruses, slow or otherwise, as the trigger for MS, but 
as of 2001 no strong candidate has emerged. 


How a virus could trigger the autoimmune reaction is 
also unclear. There are two main models of virally induced 
autoimmunity. The first suggests the immune system is 
actually attacking a virus (one too well-hidden for detec- 
tion in the laboratory), and the myelin damage is an unin- 
tentional consequence of fighting the infection. The sec- 
ond model suggests the immune system mistakes myelin 
for a viral protein, one it encountered during a prior infec- 
tion. Primed for the attack, it destroys myelin because it 
resembles the previously-recognized viral invader. 


Either of these models allows a role for genetic fac- 
tors, since certain genes can increase the likelihood of 
autoimmunity. Environmental factors as well might 
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change the sensitivity of the immune system or interact 
with myelin to provide the trigger for the secondary 
immune response. Possible environmental triggers that 
have been invoked in MS include viral infection, trauma, 
electrical injury, and chemical exposure, although con- 
trolled studies do not support a causative role. 


Symptoms 
The symptoms of multiple sclerosis may occur in 
one of three patterns: 


e The most common pattern is the “relapsing-remitting” 
pattern, in which there are clearly defined symptomatic 
attacks lasting 24 hours or more, followed by complete 
or almost complete improvement. The period between 
attacks may be a year or more at the beginning of the 
disease, but may shrink to several months later on. This 
pattern is especially common in younger people who 
develop MS. 


«In the “primary progressive” pattern, the disease pro- 
gresses without remission or with occasional plateaus 
or slight improvements. This pattern is more common 
in older people. 


e In the “secondary progressive” pattern, the person with 
MS begins with relapses and remissions, followed by 
more steady progression of symptoms. 


Between 10-20% of people have a benign type of 
MS, meaning their symptoms progress very little over 
the course of their lives. 


Because plaques may form in any part of the central 
nervous system, the symptoms of MS vary widely from 
person-to-person and from stage-to-stage of the disease. 
Initial symptoms often include: 


e muscle weakness, causing difficulty walking 
e loss of coordination or balance 


e numbness, “pins and needles,” or other abnormal sensa- 
tions 


e visual disturbances, including blurred or double vision 
Later symptoms may include: 

e fatigue 

e muscle spasticity and stiffness 

e tremors 

e paralysis 

e pain 

e vertigo 

* speech or swallowing difficulty 

e loss of bowel and bladder control 

e incontinence, constipation 


e sexual dysfunction 
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Myelin sheath 


Nerve cell 


Absence of 
myelin sheath 


Multiple sclerosis (MS) is an autoimmune disease in which immune cells attack and destroy the myelin sheath which stimu- 

lates neurons in the brain and spinal cord. When the myelin is destroyed, nerve messages are sent more slowly and less effi- 
ciently. Scar tissue then forms over the affected areas, disrupting nerve communication. MS symptoms occur when the brain 
and spinal cord nerves cease to communicate properly with other parts of the body. (Illustration by Electronic Illustrators Group.) 


* cognitive changes 


Weakness in one or both legs is common, and may 
be the first symptom noticed by a person with MS. Mus- 
cle spasticity, or excessive tightness, is also common and 
may be more disabling than weakness. 


Double vision or eye tremor (nystagmus) may result 
from involvement of the nerve pathways controlling 
movement of the eye muscles. Visual disturbances result 
from involvement of the optic nerves (optic neutritis) and 
may include development of blind spots in one or both 
eyes, changes in color vision, or blindness. Optic neuri- 
tis usually involves only one eye at a time and is often 
associated with movement of the affected eye. 


More than half of all people affected by MS have pain 
during the course of their disease, and many experience 
chronic pain, including pain from spasticity. Acute pain 
occurs in about 10% of cases. This pain may be a sharp, 
stabbing pain especially in the face, neck, or down the 
back. Facial numbness and weakness are also common. 


Cognitive changes, including memory disturbances, 
depression, and personality changes, are found in people 
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affected by MS, though it is not entirely clear whether 
these changes are due primarily to the disease or to the 
psychological reaction to it. Depression may be severe 
enough to require treatment in up to 25% of those with 
MS. A smaller number of people experience disease- 
related euphoria, or abnormally elevated mood, usually 
after a long disease duration and in combination with 
other psychological changes. 


Symptoms of MS may be worsened by heat or 
increased body temperature, including fever, intense phys- 
ical activity, or exposure to sun, hot baths, or showers. 


Diagnosis 

There is no single test that confirms the diagnosis of 
multiple sclerosis, and there are a number of other dis- 
eases with similar symptoms. While one person’s diag- 
nosis may be immediately suggested by her symptoms 
and history, another’s may not be confirmed without 
multiple tests and prolonged observation. The distribu- 
tion of symptoms is important: MS affects multiple areas 
of the body over time. The pattern of symptoms is also 
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critical, especially evidence of the relapsing- remitting 
pattern, so a detailed medical history is one of the most 
important parts of the diagnostic process. A thorough 
search to exclude other causes of a patient’s symptoms is 
especially important if the following features are present: 
1) family history of neurologic disease, 2) symptoms and 
findings attributable to a single anatomic location, 3) per- 
sistent back pain, 4) age of onset over 60 or under 15 
years of age, or 5) progressively worsening disease. 


In addition to the medical history and a standard 
neurological exam, several lab tests are used to help con- 
firm or rule out a diagnosis of MS: 


e Magnetic resonance imaging (MRI) can reveal plaques 
on the brain and spinal cord. Gadolinium enhancement 
can distinguish between old and new plaques, allowing 
a correlation of new plaques with new symptoms. 
Plaques may be seen in several other diseases as well, 
including encephalomyelitis, neurosarcoidosis, and 
cerebral lupus. Plaques on MRI may be difficult to dis- 
tinguish from small strokes, areas of decreased blood 
flow, or changes seen with trauma or normal aging. 


A lumbar puncture, or spinal tap, is done to measure 
levels of immune proteins, which are usually elevated 
in the cerebrospinal fluid of a person with MS. This test 
may not be necessary if other tests are diagnostic. 


Evoked potential tests, electrical tests of conduction 
speed in the nerves, can reveal reduced speeds consistent 
with the damage caused by plaques. These tests may be 
done with small electrical charges applied to the skin 
(somatosensory evoked potential), with light patterns 
flashed on the eyes (visual evoked potential), or with 
sounds presented to the ears (auditory evoked potential). 


The clinician making the diagnosis, usually a neu- 
rologist, may classify the disease as “definite MS,” 
meaning the symptoms and test results all point toward 
MS as the cause. “Probable MS” and “possible MS” 
reflect less certainty and may require more time to pass 
to observe the progression of the disease and the distribu- 
tion of symptoms. 


Treatment 


The three major drugs previously approved for the 
treatment of MS affect the course of the disease. None of 
these drugs is a cure, but they can slow disease progres- 
sion in many patients. 


Known as the ABC drugs, Avonex and Betaseron are 
forms of the immune system protein beta interferon, 
while Copaxone is glatiramer acetate (formerly called 
copolymer-1). All three have been shown to reduce the 
rate of relapses in the relapsing-remitting form of MS. 
Different measurements from tests of each have demon- 
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strated other benefits as well: Avonex may slow the 
progress of physical impairment, Betaseron may reduce 
the severity of symptoms, and Copaxone may decrease 
disability. All three drugs are administered by injection. 


Two major clinical studies were recently completed 
that focused on the question of whether disease-modify- 
ing therapy known to slow the disease, can postpone the 
development of clinically definitive MS in high risk 
patients. Data presented at the annual meeting of the 
American Academy of Neurology in May, 2000, high- 
lighted the different effects of interferon therapy when it 
was initiated at the earliest recognizable stages of MS 
versus later. Previous studies with interferon beta-1b 
(Betaseron) and interferon beta-1a (Avonex, Rebif) clear- 
ly demonstrated benefits in patients with relapsing forms 
of MS. Moreover, previous treatment with high-dose cor- 
ticosteroids also delays, but does not prevent the ultimate 
development of MS. The encouraging message from the 
CHAMPS study in the United states and the ETOMS 
study in Europe is that early intervention can reduce the 
probability of developing clinically definitive MS. 


Although the ABC drugs stop relapses and may keep 
patients in relatively good health for the short-term, their 
long-term success has not been proven and they don’t 
work well for patients who have reached a steadily pro- 
gressive stage of MS. In the meantime, new approaches to 
using current therapies are being researched especially 
using combinations of different types of agents when one 
agent alone is not effective. Clinical trials are now evalu- 
ating the safety and efficacy of combining cyclophos- 
phamide (Cytoxan) and methylprednisolone (Medrol) in 
patients who do not respond to the ABC drus, and of 
adding mitoxantrone (Novantrone), prednisone (Prelone), 
azathioprine (Imuran), or methotrexate (Rheumatrex) to 
beta-interferon for further benefit. 


In addition, Miloxzantrone HCI (novantrone), a drug 
approved for cancer treatment, has been approved for 
treating patients with advanced or chronic multiple scel- 
ereosis.In clinical trials, mitoxantrone reduced the num- 
ber of relapse episodes and slowed down the disease. 
Reserved for progressive forms of MS, it is given intra- 
venously by a doctor to help maintain mobility and 
reduce the number of flare-ups. However, there are seri- 
ous side effects with the drug including heart problems, 
nausea, and hair thinning. 


As reported in the Spring, 2001, Volume 19, No 2 
issue of InsideMS, the FDA recently approved the Copax- 
one Autoject and the Mixject vial adapters to help people 
using Copaxone self administer the drug. The autoject 
keeps the syringe steady and hides the needle. The same 
syringe may be used for both mixing and injecting with 
the Mixject vial adapters. A similar device is available for 
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patients using Betassseron. Some patients are using the 
needlefree Biojector 2000 which uses a CO@ cartridge to 
deliver doses of medication through the skin. The FDA 
has not approved its use and patients should discuss this 
with their physician for its use with either Copaxone or 
Betaseron. Avonex must be injected in the muscle. 


Immunosuppressant drugs have been used for 
many years to treat acute exacerbations (relapses). Drugs 
used include corticosteroids such as prednisone and 
methylprednisone; the hormone adrenocorticotropic hor- 
mone (ACTH); and azathioprine. Recent studies indicate 
that several days of intravenous methylprednisone may 
be more effective than other immunosuppressant treat- 
ments for acute symptoms. This treatment may require 
hospitalization. 


MS causes a large variety of symptoms, and the 
treatments for these are equally diverse. Most symptoms 
can be treated and complications avoided with good care 
and attention from medical professionals. Good health 
and nutrition remain important preventive measures. 
Vaccination against influenza can prevent respiratory 
complications, and contrary to earlier concerns, is not 
associated with worsening of symptoms. Preventing 
complications such as pneumonia, bed sores, injuries 
from falls, or urinary infection requires attention to the 
primary problems which may cause them. Shortened life 
spans with MS are almost always due to complications 
rather than primary symptoms themselves. 


Physical therapy helps the person with MS to 
strengthen and retrain affected muscles; to maintain 
range of motion to prevent muscle stiffening; to learn to 
use assistive devices such as canes and walkers; and to 
learn safer and more energy-efficient ways of moving, 
sitting, and transferring. Exercise and stretching pro- 
grams are usually designed by the physical therapist and 
taught to the patient and caregivers for use at home. 
Exercise is an important part of maintaining function for 
the person with MS. Swimming is often recommended, 
not only for its low-impact workout, but also because it 
allows strenuous activity without overheating. 


Occupational therapy helps the person with MS 
adapt to her environment and adapt the environment to 
her. The occupational therapist suggests alternate strate- 
gies and assistive devices for activities of daily living, 
such as dressing, feeding, and washing, and evaluates the 
home and work environment for safety and efficiency 
improvements that may be made. 


Training in bowel and bladder care may be needed 
to prevent or compensate for incontinence. If the urge to 
urinate becomes great before the bladder is full, some 
drugs may be helpful, including propantheline bromide 
(Probanthine), oxybutynin chloride (Ditropan), or 
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imipramine (Tofranil). Baclofen (Lioresal) may relax the 
sphincter muscle, allowing full emptying. Intermittent 
catheterization is effective in controlling bladder dys- 
function. In this technique, a catheter is used to periodi- 
cally empty the bladder. 


Spasticity can be treated with oral medications, 
including baclofen and diazepam (Valium), or by injec- 
tion with botulinum toxin (Botox). Spasticity relief may 
also bring relief from chronic pain. Other more acute 
types of pain may respond to carbamazepine (Tegretol) 
or diphenylhydantoin (Dilantin). Low back pain is com- 
mon from increased use of the back muscles to compen- 
sate for weakened legs. Physical therapy and over-the- 
counter pain relievers may help. 


Fatigue may be partially avoidable with changes in 
the daily routine to allow more frequent rests. Amanta- 
dine (Symmetrel) and pemoline (Cylert) may improve 
alertness and lessen fatigue. Visual disturbances often 
respond to corticosteroids. Other symptoms that may be 
treated with drugs include seizures, vertigo, and tremor. 


Myloral, an oral preparation of bovine myelin, has 
recently been tested in clinical trials for its effectiveness in 
reducing the frequency and severity of relapses. Prelimi- 
nary data indicate no difference between it and placebo. 


Alternative treatment 


Bee venom has been suggested as a treatment for 
MS, but no studies or objective reports support this claim. 


In British studies, marijuana has been shown to have 
variable effects on the symptoms of MS. Improvements 
have been documented for tremor, pain, and spasticity, 
and worsening for posture and balance. Side effects have 
included weakness, dizziness,relaxation, and incoordina- 
tion, as well as euphoria. As a result, marijuana is not 
recommended as an alternative treatment. 


Some studies support the value of high doses of vita- 
mins, minerals, and other dietary supplements for control- 
ling disease progression or improving symptoms. Alpha- 
linoleic and linoleic acids, as well as selenium and vitamin 
E, have shown effectiveness in the treatment of MS. The 
selenium and vitamin E act as antioxidants. In addition, the 
Swank diet (low in saturated fats), maintained over a long 
period of time, may retard the disease process. 


Removal of mercury fillings has been touted as a 
possible cure, but is of no proven benefit. 


Studies have also shown that t’ai chi can be an effec- 
tive therapy for MS because it works to improve balance 
and increase strength. 


There are conflicting views about Echinacea and its 
benefit to MS. Some medicine books recommend Echi- 
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Multiple sclerosis 


KEY TERMS 


Clinical trial—All new drugs undergo clinical tri- 
als before approval. Clinical trials are carefully 
conducted tests in which effectiveness and side 
effects are studied, with the placebo effect elimi- 
nated. 


Evoked potentials—Tests that measure the brain’s 
electrical response to stimulation of sensory 
organs (eyes or ears) or peripheral nerves (skin). 
These tests may help confirm the diagnosis of mul- 
tiple sclerosis. 


Myelin—A layer of insulation that surrounds the 
nerve fibers in the brain and spinal cord. 


Plaque—Patches of scar tissue that form where the 
layer of yelin covering the nerve fibers is destroyed 
by the multiple sclerosis disease process. 


Primary progressive—A pattern of symptoms of 
multiple sclerosis in which the disease progresses 
without remission, or with occasional plateaus or 
slight improvements. 


Relapsing-remitting—A pattern of symptoms of 
multiple sclerosis in which symptomatic attacks 
occur that last 24 hours or more, followed by 
complete or almost complete improvement. 


Secondary progressive—A pattern of symptoms of 
multiple sclerosis in which there are relapses and 
remissions, followed by more steady progression 
of symptoms. 


nacea for people with MS. However, Echinacea appears 
to stimulate different parts of the immune system, partic- 
ularly immune cells known as macrophages. In MS these 
cells are very active already and further stimulation could 
worsen the disease. 


Prognosis 


It is difficult to predict how multiple sclerosis will 
progress in any one person. Most people with MS will 
be able to continue to walk and function at their work 
for many years after their diagnosis. The factors associ- 
ated with the mildest course of MS are being female, 
having the relapsing-remitting form, having the first 
symptoms at a younger age, having longer periods of 
remission between relapses, and initial symptoms of 
decreased sensation or vision rather than of weakness or 
incoordination. 
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Less than 5% of people with MS have a severe pro- 
gressive form, leading to death from complications with- 
in five years. At the other extreme, 10-20% have a benign 
form, with a very slow or no progression of their symp- 
toms. The most recent studies show that about seven out 
of 10 people with MS are still alive 25 years after their 
diagnosis, compared to about nine out of 10 people of 
similar age without disease. On average, MS shortens the 
lives of affected women by about six years, and men by 
11 years. Suicide is a significant cause of death in MS, 
especially in younger patients. 


The degree of disability a person experiences five 
years after onset is, on average, about three-quarters of 
the expected disability at 10-15 years. A benign course 
for the first five years usually indicates the disease will 
not cause marked disability. 


Prevention 


There is no known way to prevent multiple sclerosis. 
Until the cause of the disease is discovered, this is 
unlikely to change. Good nutrition; adequate rest; avoid- 
ance of stress, heat, and extreme physical exertion; and 
good bladder hygiene may improve quality of life and 
reduce symptoms. 


Resources 


BOOKS 

Holland, Nancy, T. Jock Murray, and Stephen Reingold. Multi- 
ple Sclerosis: A Guide for the Newly Diagnosed. Demos 
Vermande, 1996. 

Kraft, Georg H. and Catanzaro, Marci. Living with Multiple 
Sclerosis: A Wellness Approach. Demos Medical Publish- 
ing, 2000. 

Matthews, Bryan. Multiple Sclerosis: The Facts. New York: 
Oxford University Press, 993. 

Sibley, William. Therapeutic Claims in Multiple Sclerosis: A 
Guide to Treatments. 4th ed. Demos Vermande, 1996. 

Swank, R.L., and M.H. Pullen. The Multiple Sclerosis Diet 
Book. Garden City, NY: Doubleday, 1977. 


ORGANIZATION 

ABLEDATA Adaptive Equipment Center. 8455 Colesville 
Road, Suite 935, Silver Spring, MD 20910-3319. (800) 
227-0216. 

International MS Support foundation, PO Box 90154, Tucson, 
Arizona. <http://www.imssf.org>. 

Multiple Sclerosis Foundation, Inc., 6350 North Andrews Ave., 
Fort Lauderdale, Florida 33309. 800-441-7055. <http:// 
www.msfacts.org>. 

The National Multiple Sclerosis Society. 733 Third Avenue, 
New York, NY 10017. (800) FIGHT-MS (800-344-4867). 
<http://www.nmss.org>. 


Ruthan Brodsky 
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I Mumps 


Definition 


Mumps is a relatively mild, short-term viral infec- 
tion of the salivary glands that usually occurs during 
childhood. Typically, mumps is characterized by a 
painful swelling of both cheek areas, although the person 
could have swelling on one side or no perceivable 
swelling at all. The salivary glands are also called the 
parotid glands, therefore, mumps is sometimes referred 
to as an inflammation of the parotid glands (epidemic 
parotitis). The word mumps comes from an old English 
dialect, meaning lumps or bumps within the cheeks. 


Description 


Mumps is a very contagious infection that spreads 
easily in highly populated areas, such as schools. 
Although not as contagious as measles or chickenpox, 
mumps was once quite common. Prior to the release of a 
mumps vaccine in the United States in 1967, approxi- 
mately 92% of all children had been exposed to mumps 
by the age of 15. In these pre-vaccine years, most children 
contracted mumps between the ages of four and seven. 
Mumps epidemics came in two to five year cycles. The 
greatest mumps epidemic was in 1941 when approxi- 
mately 250 cases were reported for every 100,000 people. 
In 1968, the year after the live mumps vaccine was 
released, only 76 cases were reported for every 100,000 
people. By 1985, less than 3,000 cases of mumps were 
reported throughout the entire United States, which works 
out to about 1 case per 100,000 people. The reason for the 
decline in mumps was the increased usage of the mumps 
vaccine. However, 1987 noted a five-fold increase in the 
incidence of the disease because of the reluctance of some 
states to adopt comprehensive school immunization laws. 
Since then, state-enforced school entry requirements have 
achieved student immunization rates of nearly 100% in 
kindergarten and first grade. In 1996, the Centers for Dis- 
ease Control and Prevention (CDC) reported only 751 
cases of mumps nationwide, or, in other words, about one 
case for every five million people. 


Causes and symptoms 


The virus that causes mumps is harbored in the sali- 
va and is spread by sneezing, coughing, and other direct 
contact with another person’s infected saliva. Once the 
person is exposed to the virus, symptoms generally occur 
in 14-24 days. Initial symptoms include chills, 
headache, loss of appetite, and a lack of energy. Howev- 
er, an infected person may not experience these initial 
symptoms. Swelling of the salivary glands in the face 
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A young child with mumps. Photo Researchers. Reproduced 
by permission.) 


(parotitis) generally occurs within 12-24 hours of the 
above symptoms. Accompanying the swollen glands is 
pain on chewing or swallowing, especially with acidic 
beverages, such as lemonade. A fever as high as 104°F 
(40°C) is also common. Swelling of the glands reaches a 
maximum on about the second day and usually disap- 
pears by the seventh day. Once a person has contracted 
mumps, they become immune to the disease, despite how 
mild or severe their symptoms may have been. 


While the majority of cases of mumps are uncompli- 
cated and pass without incident, some complications can 
occur. Complications are, however, more noticeable in 
adults who get the infection. In 15% of cases, the cover- 
ing of the brain and spinal cord becomes inflamed 
(meningitis). Symptoms of meningitis usually develop 
within four or five days after the first signs of mumps. 
These symptoms include a stiff neck, headache, vomit- 
ing, and a lack of energy. Mumps meningitis is usually 
resolved within seven days, and damage to the brain is 
exceedingly rare. 


The mumps infection can spread into the brain caus- 
ing inflammation of the brain (encephalitis). Symptoms 
of mumps encephalitis include the inability to feel pain, 
seizures, and high fever. Encephalitis can occur during 
the parotitis stage or one to two weeks later. Recovery 
from mumps encephalitis is usually complete, although 
complications, such as seizure disorders, have been 
noted. Only about 1 in 100 with mumps encephalitis dies 
from the complication. 


About one-quarter of all post-pubertal males who 
contract mumps can develop a swelling of the scrotum 
(orchitis) about seven days after the parotitis stage. 
Symptoms include marked swelling of one or both testi- 
cles, severe pain, fever, nausea, and headache. Pain and 
swelling usually subside after five to seven days, 
although the testicles can remain tender for weeks. 
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Mumps 


KEY TERMS 


Asymptomatic—Persons who carry a disease and 
may be capable of transmitting the disease but 
who do not exhibit symptoms of the disease are 
said to be asymptomatic. 


Encephalitis—Inflammation of the brain. 


Meningitis—Inflammation of the membranes cov- 
ering the brain and spinal cord. 


Orchitis—Inflammation or swelling of the scrotal 
sac containing the testicles. 


Parotitis—Inflammation and swelling of the sali- 
vary glands. 


Post-pubertal—After puberty, in males approxi- 
mately after the age of 14 years. 


Diagnosis 


When mumps reaches epidemic proportions, diag- 
nosis is relatively easy, because swollen salivary glands 
are so characteristic of the infection. With so many peo- 
ple vaccinated today, a case of mumps must be properly 
diagnosed in the event the salivary glands are swollen for 
reasons other than viral infection. For example, in per- 
sons with poor oral hygiene, the salivary glands can be 
infected with bacteria. In these cases, antibiotics are 
necessary. Also in rare cases, the salivary glands can 
become blocked, develop tumors, or swell due to the use 
of certain drugs, such as iodine. A test can be performed 
to determine whether the person with swelling of the 
salivary glands actually has the mumps virus. 


Treatment 


When mumps does occur, the illness is usually allowed 
to run its course. The symptoms, however, are treatable. 
Because of difficulty swallowing, the most important chal- 
lenge is to keep the patient fed and hydrated. The individual 
should be provided a soft diet, consisting of cooked cereals, 
mashed potatoes, broth-based soups, prepared baby foods, 
or foods put through a home food processor. Aspirin, 
acetaminophen, or ibuprofen can relieve some of the pain 
due to swelling, headache, and fever. Avoid fruit juices and 
other acidic foods or beverages that can irritate the salivary 
glands. Avoid dairy products that can be hard to digest. In 
the event of complications, a physician should be contacted 
at once. For example, if orchitis occurs, a physician should 
be called. Also, supporting the scrotum in a cotton bed on an 
adhesive-tape bridge between the thighs can minimize ten- 
sion. Ice packs are also helpful. 
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Alternative treatment 


Acupressure can be used effectively to relieve pain 
caused by swollen glands. The patient can, by using the 
middle fingers, gently press the area between the jaw- 
bone and the ear for two minutes while breathing deeply. 


A number of homeopathic remedies can be differen- 
tiated for the treatment of mumps. For example, bel- 
ladonna may be useful for flushing, redness, and 
swelling. Bryonia (wild hops) may be useful for irritabil- 
ity, lack of energy, or thirst. Phytolacca (poke root) may 
be prescribed for extremely swollen glands. A homeo- 
pathic physician should always be consulted for appro- 
priate doses for children, and remedies that do not work 
within one day should be stopped. A homeopathic prepa- 
ration of the mumps virus can also be used prophylacti- 
cally or as a treatment for the disease. 


Several herbal remedies may be useful in helping the 
body recover from the infection or may help alleviate the 
discomfort associated with the disease. Echinacea (Echi- 
nacea spp.) can be used to boost the immune system and 
help the body fight the infection. Other herbs taken inter- 
nally, such as cleavers (Galium aparine), calendula (Cal- 
endula officinalis), and phytolacca (poke root), target the 
lymphatic system and may help to enhance the activity of 
the body’s internal filtration system. Since phytolacca can 
be toxic, it should only be used by patients under the care 
of a skilled practitioner. Topical applications are also use- 
ful in relieving the discomfort of mumps. A cloth dipped 
in a heated mixture of vinegar and cayenne (Capsicum 
frutescens) can be wrapped around the neck several times 
a day. Cleavers or calendula can also be combined with 
vinegar, heated, and applied in a similar manner. 


Prognosis 


When mumps is uncomplicated, prognosis is excellent. 
However, in rare cases, a relapse occurs after about two 
weeks. Complications can also delay complete recovery. 


Prevention 


A vaccine exists to protect against mumps. The vac- 
cine preparation (MMR) is usually given as part of a com- 
bination injection that helps protect against measles, 
mumps, and rubella. MMR is a live vaccine administered 
in one dose between the ages of 12-15 months, four to six 
years, or 11-12 years. Persons who are unsure of their 
mumps history and/or mumps vaccination history should 
be vaccinated. Susceptible health care workers, especially 
those who work in hospitals, should be vaccinated. 
Because mumps is still prevalent throughout the world, 
susceptible persons over age one who are traveling abroad 
would benefit from receiving the mumps vaccine. 
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The mumps vaccine is extremely effective, and vir- 
tually everyone should be vaccinated against this disease. 
There are, however, a few reasons why people should 
NOT be vaccinated against mumps: 


e Pregnant women who contract mumps during pregnan- 
cy have an increased rate of miscarriage, but not birth 
defects. As a result, pregnant women should not receive 
the mumps vaccine because of the possibility of damage 
to the fetus. Women who have had the vaccine should 
postpone pregnancy for three months after vaccination. 


Unvaccinated persons who have been exposed to 
mumps should not get the vaccine, as it may not provide 
protection. The person should, however, be vaccinated if 
no symptoms result from the exposure to mumps. 


Persons with minor fever-producing illnesses, such as 
an upper respiratory infection, should not get the vac- 
cine until the illness has subsided. 


Because mumps vaccine is produced using eggs, indi- 
viduals who develop hives, swelling of the mouth or 
throat, dizziness, or breathing difficulties after eating 
eggs should not receive the mumps vaccine. 


Persons with immune deficiency diseases and/or those 
whose immunity has been suppressed with anti-cancer 
drugs, corticosteroids, or radiation should not receive 
the vaccine. Family members of immunocompromised 
people, however, should get vaccinated to reduce the 
risk of mumps. 


The CDC recommends that all children infected with 
human immunodeficiency disease (HIV) who are 
asymptomatic should receive the MMR vaccine at 15 
months of age. 


Ron Gasbarro, PharmD 


Í Munchausen syndrome 


Definition 


Munchausen syndrome is a psychiatric disorder that 
causes an individual to self-inflict injury or illness or to 
fabricate symptoms of physical or mental illness, in order 
to receive medical care or hospitalization. In a variation of 
the disorder, Munchausen by proxy (MSBP), an individ- 
ual, typically a mother, intentionally causes or fabricates 
illness in a child or other person under her care. 


Description 


Munchausen syndrome takes its name from Baron 
Karl Friederich von Munchausen, an 18th century Ger- 
man military man known for his tall tales. The disorder 
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first appeared in psychiatric literature in the early 1950s 
when it was used to describe patients who sought hospi- 
talization by inventing symptoms and complicated med- 
ical histories, and/or inducing illness and injury in them- 
selves. Categorized as a factitious disorder (a disorder in 
which the physical or psychological symptoms are under 
voluntary control), Munchausen’s syndrome seems to be 
motivated by a need to assume the role of a patient. 
Unlike malingering, there does not seem to be any clear 
secondary gain (e.g., money) in Munchausen syndrome. 


Individuals with Munchausen by proxy syndrome use 
their child (or another dependent person) to fulfill their 
need to step into the patient role. The disorder most com- 
monly victimizes children from birth to 8 years old. Par- 
ents with MSBP may only exaggerate or fabricate their 
child’s symptoms, or they may deliberately induce symp- 
toms through various methods, including poisoning, suf- 
focation, starvation, or infecting the child’s bloodstream. 


Causes and symptoms 


The exact cause of Munchausen syndrome is 
unknown. It has been theorized that Munchausen patients 
are motivated by a desire to be cared for, a need for atten- 
tion, dependency, an ambivalence toward doctors, or a 
need to suffer. Factors that may predispose an individual 
to Munchausen’s include a serious illness in childhood or 
an existing personality disorder. 


The Munchausen patient presents a wide array of 
physical or psychiatric symptoms, usually limited only by 
their medical knowledge. Many Munchausen patients are 
very familiar with medical terminology and symptoms. 
Some common complaints include fevers, rashes, abscess- 
es, bleeding, and vomiting. Common Munchausen by 
proxy symptoms include apnea (cessation of breathing), 
fever, vomiting, and diarrhea. In both Munchausen and 
MSBP syndromes, the suspected illness does not respond 
to a normal course of treatment. Patients or parents may 
push for invasive diagnostic procedures and display an 
extraordinary depth of knowledge of medical procedures. 


Diagnosis 

Because Munchausen sufferers often go from doctor 
to doctor, gaining admission into many hospitals along 
the way, diagnosis can be difficult. They are typically 
detected rather than diagnosed. During a course of treat- 
ment, they may be discovered by a hospital employee 
who encountered them during a previous hospitalization. 
Their caregivers may also notice that symptoms such as 
high fever occur only when the patient is left unattended. 
Occasionally, unprescribed medication used to induce 
symptoms is found with the patient’s belongings. When 
the patient is confronted, they often react with outrage 
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Muscle relaxants 


KEY TERMS 


Apnea—A cessation of breathing. 


Factitious disorder—A disorder in which the phys- 
ical or psychological symptoms are under volun- 
tary control. 


and check out of the hospital to seek treatment at another 
facility with a new caregiver. 


Treatment 


There is no clearly effective treatment for Mun- 
chausen syndrome. Extensive psychotherapy may be 
helpful with some Munchausen patients. If Munchausen 
syndrome co-exists with other mental disorders, such as 
a personality disorder, the underlying disorder is typical- 
ly treated first. 


Prognosis 


The infections and injuries Munchausen patients self- 
inflict can cause serious illness. Patients often undergo 
countless unnecessary surgeries throughout their lifetimes. 
In addition, because of their frequent hospitalizations, they 
have difficulty holding down a job. Further, their chronic 
health complaints may damage interpersonal relationships 
with family and friends. Children victimized by sufferers 
of MSBP are at a real risk for serious injury and possible 
death. Those who survive physically unscathed may suf- 
fer developmental problems later in life. 


Prevention 


Because the cause of Munchausen syndrome is 
unknown, formulating a prevention strategy is difficult. 
Some medical facilities and healthcare practitioners have 
attempted to limit hospital admissions for Munchausen 
patients by sharing medical records. While these 
attempts may curb the number of hospital admissions, 
they do not treat the underlying disorder and may endan- 
ger Munchausen sufferers that have made themselves 
critically ill and require treatment. Children who are 
found to be victims of persons with Munchausen by 
proxy syndrome should be immediately removed from 
the care of the abusing parent or guardian. 


Resources 


BOOKS 

American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders. 4th ed. Washington, DC: 
American Psychiatric Press, Inc., 1994. 
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Feldman, Marc, and Charles Ford. Patient or Pretender: Inside 
the Strange World of Factitious Disorders. New York: 
John Wiley and Sons, 1994. 

Goodman, Berney. When the Body Speaks Its Mind: A Psychia- 
trist Probes the Mysteries of Hypochondria and Mun- 
chausen’s Syndrome. New York: Putnam, 1994. 


PERIODICALS 

Murray, John B. “Munchausen Syndrome/Munchausen Syn- 
drome by Proxy.” The Journal of Psychology 131, no. 3 
(May 1997): 343-52. 

Rosenberg, Janice. “Patient by Proxy.” American Medical 
News 39, no. 47 (Dec. 1996): 18-23. 


ORGANIZATIONS 

American Psychiatric Association. 1400 K Street NW, Washing- 
ton DC 20005. (888) 357-7924. <http://www.psych.org>. 

American Psychological Association (APA). 750 First St. NE, 
Washington, DC 20002-4242. (202) 336-5700. <ttp:// 
www.apa.org>. 

National Alliance for the Mentally Ill (NAMI). Colonial Place 
Three, 2107 Wilson Blvd., Ste. 300, Arlington, VA 22201- 
3042. (800) 950-6264. <http://www.nami.org>. 

National Institute of Mental Health. Mental Health Public 
Inquiries, 5600 Fishers Lane, Room 15C-05, Rockville, 
MD 20857. (888) 826-9438. <http://www.nimh.nih.gov>. 


Paula Anne Ford-Martin 


Mupirocin see Antibiotics, topical 
Murine (endemic) typhus see Typhus 


Muscle cramps see Muscle spasms and 
cramps 


| Muscle relaxants 


Definition 


Skeletal muscle relaxants are drugs that relax striat- 
ed muscles (those that control the skeleton). They are a 
separate class of drugs from the muscle relaxant drugs 
used during intubations and surgery to reduce the need 
for anesthesia and facilitate intubation. 


Purpose 


Skeletal muscle relaxants may be used for relief of 
spasticity in neuromuscular diseases, such as multiple 
sclerosis, as well as for spinal cord injury and stroke. 
They may also be used for pain relief in minor strain 
injuries and control of the muscle symptoms of tetanus. 
Dantrolene (Dantrium) has been used to prevent or treat 
malignant hyperthermia in surgery. 
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Description 


Although the muscle relaxants may be divided into 
only two groups, centrally acting and peripherally acting, 
the centrally acting group, which appears to act on the 
central nervous system, contains 10 drugs which are 
chemically different, while only dantrolene has a direct 
action at the level of the nerve-muscle connection. 


Baclofen (Lioresal) may be administered orally or 
intrathecally for control of spasticity due to neuromuscu- 
lar disease. 


Carisoprodol (Soma), chlorphenesin (Maolate), 
chlorzoxazone (Paraflex), cyclobenzaprine (Flexeril), 
diazepam (Valium), metaxalone (Skelaxin), methocar- 
bamol (Robaxin), and orphenadrine (Norflex) are used 
primarily as an adjunct for rest in management of acute 
muscle spasms associated with sprains. Muscle relax- 
ation may also be an adjunct to physical therapy in reha- 
bilitation following stroke, spinal cord injury, or other 
musculoskeletal conditions. 


Diazepam and methocarbamol are also used by 
injection for relief of tetanus. 


Recommended dosage 


Dose varies with the drug, route of administration, 
and purpose. There may be individual variations in 
absorption that require doses higher than those usually 
recommended, particularly with methocarbamol. Consult 
specific references for further information. 


Precautions 


All drugs in this class may cause sedation. 
Baclofen, when administered intrathecally, may cause 
severe central nervous system (CNS) depression with 
cardiovascular collapse and respiratory failure. 


Diazepam may be addictive. It is a controlled sub- 
stance under federal law. 


Dantrolene has a potential for hepatotoxicity. The 
incidence of symptomatic hepatitis is dose related, but 
may occur even with a short period of doses at or above. 
Even short periods of doses at or above 800 mg per day 
greatly increases the risk of serious liver injury. Overt 
hepatitis has been most frequently observed between the 
third and twelfth months of therapy. Risk of hepatic 
injury appears to be greater in women, in patients over 35 
years of age and in patients taking other medications in 
addition to dantrolene. 


Tizanidine may cause low blood pressure, but this 
may be controlled by starting with a low dose and increas- 
ing it gradually. The drug may rarely cause liver damage. 
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KEY TERMS 


Central nervous system—The brain and spinal 
cord. 


Intrathecal—Introduced into or occurring in the 
space under the arachnoid membrane which cov- 
ers the brain and spinal cord. 


Pregnancy category— A system of classifying 
drugs according to their established risks for use 
during pregnancy. Category A: Controlled human 
studies have demonstrated no fetal risk. Category 
B: Animal studies indicate no fetal risk, but no 
human studies, or adverse effects in animals, but 
not in well-controlled human studies. Category C: 
No adequate human or animal studies, or adverse 
fetal effects in animal studies, but no available 
human data. Category D: Evidence of fetal risk, 
but benefits outweigh risks. Category X: Evidence 
of fetal risk. Risks outweigh any benefits. 


Sedative—Medicine used to treat nervousness or 
restlessness. 


Spasm—Sudden, involuntary tensing of a muscle 
or a group of muscles. 


Tranquilizer (minor)—A drug that has a calming 
effect and is used to treat anxiety and emotional 
tension. 


Methocarbamol and chlorzoxazone may cause 
harmless color changes in urine—orange or reddish-pur- 
ple with chlorzoxazone and purple, brown, or green with 
methocarbamol. The urine will return to its normal color 
when the patient stops taking the medicine. 


Most drugs in this class are well tolerated. 


Not all drugs in this group have been evaluated for 
safety in pregnancy and breast feeding. 


Baclofen is pregnancy category C. It has caused fetal 
abnormalities in rats at doses 13 times above the human 
dose. Baclofen passes into breast milk, and breast feed- 
ing while taking baclofen is not recommended. 


Diazepam is category D. All benzodiazepines cross 
the placenta. Although the drugs appear to be safe for use 
during the first trimester of pregnancy, use later in preg- 
nancy may be associated with cleft lip and palate. 
Diazepam should not be taken while breast feeding. 
Infants who were breast fed while their mothers took 
diazepam were excessively sleepy and lethargic. 
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Dantrolene is category C. In animal studies it has 
reduced the rate of survival of the newborn when given in 
doses seven times the normal human dose. Mothers 
should not breast feed while receiving dantrolene. 


Interactions 


Skeletal muscle relaxants have many potential drug 
interactions. Individual references should be consulted. 


Because these drugs cause sedation, they should be 
used with caution with other drugs that may also cause 
drowsiness. 


The activity of diazepam may be increased by drugs 
that inhibit its metabolism in the liver. These include: 
Cimetidine, oral contraceptives, Disulfiram, Fluoxetine, 
Isoniazid, Ketoconazole, Metoprolol, Propoxyphene, 
Propranolol, and Valproic acid. 


Dantrolene may have an interaction with estrogens. 
Although no interaction has been demonstrated, the rate 
of liver damage in women over the age of 35 who were 
taking estrogens is higher than in other groups. 


Samuel D. Uretsky, PharmD 


I Muscle spasms and cramps 


Definition 


Muscle spasms and cramps are spontaneous, often 
painful muscle contractions. 


Description 


Most people are familiar with the sudden pain of a 
muscle cramp. The rapid, uncontrolled contraction, or 
spasm, happens unexpectedly, with either no stimulation 
or some trivially small one. The muscle contraction and 
pain last for several minutes, and then slowly ease. 
Cramps may affect any muscle, but are most common in 
the calves, feet, and hands. While painful, they are harm- 
less, and in most cases, not related to any underlying dis- 
order. Nonetheless, cramps and spasms can be manifesta- 
tions of many neurological or muscular diseases. 


The terms cramp and spasm can be somewhat vague, 
and they are sometimes used to include types of abnor- 
mal muscle activity other than sudden painful contrac- 
tion. These include stiffness at rest, slow muscle relax- 
ation, and spontaneous contractions of a muscle at rest 
(fasciculation). Fasciculation is a type of painless muscle 
spasm, marked by rapid, uncoordinated contraction of 
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many small muscle fibers. A critical part of diagnosis is 
to distinguish these different meanings and to allow the 
patient to describe the problem as precisely as possible. 


Causes and symptoms 
Causes 


Normal voluntary muscle contraction begins when 
electrical signals are sent from the brain through the 
spinal cord along nerve cells called motor neurons. These 
include both the upper motor neurons within the brain and 
the lower motor neurons within the spinal cord and lead- 
ing out to the muscle. At the muscle, chemicals released 
by the motor neuron stimulate the internal release of cal- 
cium ions from stores within the muscle cell. These calci- 
um ions then interact with muscle proteins within the cell, 
causing the proteins (actin and myosin) to slide past one 
another. This motion pulls their fixed ends closer, thereby 
shortening the cell and, ultimately, the muscle itself. 
Recapture of calcium and unlinking of actin and myosin 
allows the muscle fiber to relax. 


Abnormal contraction may be caused by abnormal 
activity at any stage in this process. Certain mechanisms 
within the brain and the rest of the central nervous system 
help regulate contraction. Interruption of these mecha- 
nisms can cause spasm. Motor neurons that are overly sen- 
sitive may fire below their normal thresholds. The muscle 
membrane itself may be over-sensitive, causing contrac- 
tion without stimulation. Calcium ions may not be recap- 
tured quickly enough, causing prolonged contraction. 


Interuption of brain mechanisms and overly sensi- 
tive motor neurons may result from damage to the nerve 
pathways. Possible causes include stroke, multiple scle- 
rosis, cerebral palsy, neurodegenerative diseases, trau- 
ma, spinal cord injury, and nervous system poisons 
such as strychnine, tetanus, and certain insecticides. 
Nerve damage may lead to a prolonged or permanent 
muscle shortening called contracture. 


Changes in muscle responsiveness may be due to or 
associated with: 


e Prolonged exercise. Curiously, relaxation of a muscle 
actually requires energy to be expended. The energy is 
used to recapture calcium and to unlink actin and 
myosin. Normally, sensations of pain and fatigue sig- 
nal that it is time to rest. Ignoring or overriding those 
warning signals can lead to such severe energy deple- 
tion that the muscle cannot be relaxed, causing a cramp. 
The familiar advice about not swimming after a heavy 
meal, when blood flow is directed away from the mus- 
cles, is intended to avoid this type of cramp. Rigor mor- 
tis, the stiffness of a corpse within the first 24 hours 
after death, is also due to this phenomenon. 
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e Dehydration and salt depletion. This may be brought 
on by protracted vomiting or diarrhea, or by copious 
sweating during prolonged exercise, especially in high 
temperatures. Loss of fluids and salts—especially sodi- 
um, potassium, magnesium, and calcium—can disrupt 
ion balances in both muscle and nerves. This can pre- 
vent them from responding and recovering normally, 
and can lead to cramp. 


Metabolic disorders that affect the energy supply in 
muscle. These are inherited diseases in which particular 
muscle enzymes are deficient. They include deficien- 
cies of myophosphorylase (McArdle’s disease), phos- 
phorylase b kinase, phosphofructokinase, phosphoglyc- 
erate kinase, and lactate dehydrogenase. 


Myotonia. This causes stiffness due to delayed relaxation 
of the muscle, but does not cause the spontaneous con- 
traction usually associated with cramps. However, many 
patients with myotonia do experience cramping from 
exercise. Symptoms of myotonia are often worse in the 
cold. Myotonias include myotonic dystrophy, myotonia 
congenita, paramyotonia congenita, and neuromyotonia. 


Fasciculations may be due to fatigue, cold, medica- 
tions, metabolic disorders, nerve damage, or neurodegen- 
erative disease, including amyotrophic lateral sclerosis. 
Most people experience brief, mild fasciculations from 
time to time, usually in the calves. 


Symptoms 


The pain of a muscle cramp is intense, localized, and 
often debilitating. Coming on quickly, it may last for 
minutes and fade gradually. Contractures develop more 
slowly, over days or weeks, and may be permanent if 
untreated. Fasciculations may occur at rest or after mus- 
cle contraction, and may last several minutes. 


Diagnosis 

Abnormal contractions are diagnosed through a 
careful medical history, physical and neurological exami- 
nation, and electromyography of the affected muscles. 
Electromyography records electrical activity in the mus- 
cle during rest and movement. 


Treatment 


Most cases of simple cramps require no treatment 
other than patience and stretching. Gently and gradually 
stretching and massaging the affected muscle may ease 
the pain and hasten recovery. 


More prolonged or regular cramps may be treated 
with drugs such as carbamazepine, phenytoin, or qui- 
nine. Fluid and salt replacement, either orally or intra- 
venously, is used to treat dehydration. Treatment of 
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KEY TERMS 


Motor neuron—Nerve cells within the central ner- 
vous system that carry nerve impulses controlling 
muscle movement. 


underlying metabolic or neurologic disease, where possi- 
ble, may help relieve symptoms. 


Alternative treatment 


Cramps may be treated or prevented with Gingko 
(Ginkgo biloba) or Japanese quince (Chaenomeles spe- 
ciosa). Supplements of vitamin E, niacin, calcium, and 
magnesium may also help. Taken at bedtime, they may 
help to reduce the likelihood of night cramps. 


Prognosis 


Occasional cramps are common, and have no special 
medical significance. 


Prevention 


The likelihood of developing cramps may be 
reduced by eating a healthy diet with appropriate levels 
of minerals, and getting regular exercise to build up 
energy reserves in muscle. Avoiding exercising in 
extreme heat helps prevent heat cramps. Heat cramps can 
also be avoided by taking salt tablets and water before 
prolonged exercise in extreme heat. Taking a warm bath 
before bedtime may increase circulation to the legs and 
reduce the incidence of nighttime leg cramps. 


Resources 


BOOKS 
Bradley, Walter G., et al. Neurology in Clinical Practice. 2nd 
ed. Woburn, MA: Butterworth-Heinemann, 1995. 


Richard Robinson 


i Muscular dystrophy 


Definition 


Muscular dystrophy is the name for a group of 
inherited disorders in which strength and muscle bulk 
gradually decline. Nine types of muscular dystrophies 
are generally recognized. 
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Description 
The muscular dystrophies include: 


e Duchenne muscular dystrophy (DMD): DMD affects 
young boys, causing progressive muscle weakness, 
usually beginning in the legs. It is the most severe form 
of muscular dystrophy. DMD occurs in about 1 in 3,500 
male births, and affects approximately 8,000 boys and 
young men in the United States. A milder form occurs 
in very few female carriers. 


e Becker muscular dystrophy (BMD): BMD affects older 
boys and young men, following a milder course than 
DMD. BMD occurs in about 1 in 30,000 male births. 


e Emery-Dreifuss muscular dystrophy (EDMD): EDMD 
affects young boys, causing contractures and weak- 
ness in the calves, weakness in the shoulders and upper 
arms, and problems in the way electrical impulses trav- 
el through the heart to make it beat (heart conduction 
defects). Fewer than 300 cases of EDMD have been 
identified. 


e Limb-girdle muscular dystrophy (LGMD): LGMD 
begins in late childhood to early adulthood and affects 
both men and women, causing weakness in the muscles 
around the hips and shoulders. It is the most variable of 
the muscular dystrophies, and there are several different 
forms of the disease now recognized. Many people with 
suspected LGMD have probably been misdiagnosed in 
the past, and therefore the prevalence of the disease is 
difficult to estimate. The number of people affected in 
the United States may be in the low thousands. 


Facioscapulohumeral muscular dystrophy (FSH): FSH, 
also known as Landouzy-Dejerine disease, begins in 
late childhood to early adulthood and affects both men 
and women, causing weakness in the muscles of the 
face, shoulders, and upper arms. The hips and legs may 
also be affected. FSH occurs in about | out of every 
20,000 people, and affects approximately 13,000 peo- 
ple in the United States. 


Myotonic dystrophy: also known as Steinert’s disease, 
affects both men and women, causing generalized 
weakness first seen in the face, feet, and hands. It is 
accompanied by the inability to relax the affected mus- 
cles (myotonia). Symptoms may begin from birth 
through adulthood. It is the most common form of mus- 
cular dystrophy, affecting more than 30,000 people in 
the United States. 


Oculopharyngeal muscular dystrophy (OPMD): OPMD 
affects adults of both sexes, causing weakness in the 
eye muscles and throat. It is most common among 
French Canadian families in Quebec, and in Spanish- 
American families in the southwestern United States. 
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e Distal muscular dystrophy (DD): DD begins in middle 
age or later, causing weakness in the muscles of the feet 
and hands. It is most common in Sweden, and rare in 
other parts of the world. 


e Congenital muscular dystrophy (CMD): CMD is pre- 
sent from birth, results in generalized weakness, and 
usually progresses slowly. A subtype, called Fukuyama 
CMD, also involves mental retardation. Both are rare; 
Fukuyama CMD is more common in Japan. 


Causes and symptoms 
Causes 


Several of the muscular dystrophies, including 
DMD, BMD, CMD, and most forms of LGMD, are due 
to defects in the genes for a complex of muscle proteins. 
This complex spans the muscle cell membrane to unite a 
fibrous network on the interior of the cell with a fibrous 
network on the outside. Current theory holds that by 
linking these two networks, the complex acts as a “shock 
absorber,” redistributing and evening out the forces gen- 
erated by contraction of the muscle, thereby preventing 
rupture of the muscle membrane. Defects in the proteins 
of the complex lead to deterioration of the muscle. 
Symptoms of these diseases set in as the muscle gradual- 
ly exhausts its ability to repair itself. Both DMD and 
BMD are caused by flaws in the gene for the protein 
called dystrophin. The flaw leading to DMD prevents the 
formation of any dystrophin, while that of BMD allows 
some protein to be made, accounting for the differences 
in severity and onset between the two diseases. Differ- 
ences among the other diseases in the muscles involved 
and the ages of onset are less easily explained. 


The causes of the other muscular dystrophies are not 
as well understood: 


e One form of LGMD is caused by defects in the gene for 
a muscle enzyme, calpain. The relationship between 
this defect and the symptoms of the disease is unclear. 


e EDMD is due to a defect in the gene for a protein called 
emerin, which is found in the membrane of a cell’s 
nucleus, but whose exact function is unknown. 


e Myotonic dystrophy is linked to gene defects for a pro- 
tein that may control the flow of charged particles with- 
in muscle cells. This gene defect is called a triple 
repeat, meaning it contains extra triplets of DNA code. 
It is possible that this mutation affects nearby genes as 
well, and that the widespread symptoms of myotonic 
dystrophy are due to a range of genetic disruptions. 


e The gene for OPMD appears to also be mutated with a 
triple repeat. The function of the affected protein may 
involve translation of genetic messages in a cell’s nucleus. 
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e The cause of FSH is unknown. Although the genetic 
region responsible for it has been localized on its chro- 
mosome, the identity and function of the gene or genes 
involved had not been determined as of 1997. 


e The gene responsible for DD has not yet been found. 


Genetics and patterns of inheritance 


The muscular dystrophies are genetic diseases, 
meaning they are caused by defects in genes. Genes, 
which are linked together on chromosomes, have two 
functions: They code for the production of proteins, and 
they are the material of inheritance. Parents pass along 
genes to their children, providing them with a complete 
set of instructions for making their own proteins. 


Because both parents contribute genetic material to 
their offspring, each child carries two copies of almost 
every gene, one from each parent. For some diseases to 
occur, both copies must be flawed. Such diseases are 
called autosomal recessive diseases. Some forms of 
LGMD and DD exhibit this pattern of inheritance, as 
does CMD. A person with only one flawed copy, called a 
carrier, will not have the disease, but may pass the flawed 
gene on to his children. When two carriers have children, 
the chances of having a child with the disease is one in 
four for each pregnancy. 


Other diseases occur when only one flawed gene 
copy is present. Such diseases are called autosomal dom- 
inant diseases. Other forms of LGMD exhibit this pattern 
of inheritance, as do DM, FSH, OPMD, and some forms 
of DD. When a person affected by the disease has a child 
with someone not affected, the chances of having an 
affected child is one in two. 


Because of chromosomal differences between the 
sexes, some genes are not present in two copies. The chro- 
mosomes that determine whether a person is male or 
female are called the X and Y chromosomes. A person 
with two X chromosomes is female, while a person with 
one X and one Y is male. While the X chromosome carries 
many genes, the Y chromosome carries almost none. 
Therefore, a male has only one copy of each gene on the X 
chromosome, and if it is flawed, he will have the disease 
that defect causes. Such diseases are said to be X-linked. 
X-linked diseases include DMD, BMD, and EDMD. 
Women aren’t usually affected by X-linked diseases, since 
they will likely have one unaffected copy between the two 
chromosomes. Some female carriers of DMD suffer a 
mild form of the disease, probably because their one unaf- 
fected gene copy is shut down in some of their cells. 


Women carriers of X-linked diseases have a one in 
two chance of passing the flawed gene on to each child 
born. Daughters who inherit the disease gene will be car- 
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riers. A son born without the disease gene will be free of 
the disease and cannot pass it on to his children. A son 
born with the defect will have the disease. He will pass 
the flawed gene on to each of his daughters, who will 
then be carriers, but to none of his sons (because they 
inherit his Y chromosome). 


Not all genetic flaws are inherited. As many as one 
third of the cases of DMD are due to new mutations that 
arise during egg formation in the mother. New mutations 
are less common in other forms of muscular dystrophy. 


Symptoms 


All of the muscular dystrophies are marked by mus- 
cle weakness as the major symptom. The distribution of 
symptoms, age of onset, and progression differ signifi- 
cantly. Pain is sometimes a symptom of each, usually 
due to the effects of weakness on joint position. 


DMD. A boy with Duchenne muscular dystrophy 
usually begins to show symptoms as a pre-schooler. The 
legs are affected first, making walking difficult and caus- 
ing balance problems. Most patients walk three to six 
months later than expected and have difficulty running. 
Later on, the boy with DMD will push his hands against 
his knees to rise to a standing position, to compensate for 
leg weakness. About the same time, his calves will begin 
to swell, though with fibrous tissue rather than with mus- 
cle, and feel firm and rubbery; this condition gives DMD 
one of its alternate names, pseudohypertrophic muscular 
dystrophy. He will widen his stance to maintain balance, 
and walk with a waddling gait to advance his weakened 
legs. Contractures (permanent muscle tightening) usually 
begin by age five or six, most severely in the calf mus- 
cles. This pulls the foot down and back, forcing the boy 
to walk on tip-toes, called equinus, and further decreases 
balance. Frequent falls and broken bones are common 
beginning at this age. Climbing stairs and rising unaided 
may become impossible by age nine or ten, and most 
boys use a wheelchair for mobility by the age of 12. 
Weakening of the trunk muscles around this age often 
leads to scoliosis (a side-to-side spine curvature) and 
kyphosis (a front-to-back curvature). 


The most serious weakness of DMD is weakness of 
the diaphragm, the sheet of muscles at the top of the 
abdomen that perform the main work of breathing and 
coughing. Diaphragm weakness leads to reduced energy 
and stamina, and increased lung infection because of the 
inability to cough effectively. Young men with DMD 
often live into their twenties and beyond, provided they 
have mechanical ventilation assistance and good respira- 
tory hygiene. 


About one third of boys with DMD experience spe- 
cific learning disabilities, including trouble learning by 
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ear rather than by sight and trouble paying attention to 
long lists of instructions. Individualized educational pro- 
grams usually compensate well for these disabilities. 


BMD. The symptoms of BMD usually appear in late 
childhood to early adulthood. Though the progression of 
symptoms may parallel that of DMD, the symptoms are 
usually milder and the course more variable. The same pat- 
tern of leg weakness, unsteadiness, and contractures occur 
later for the young man with BMD, often allowing indepen- 
dent walking into the twenties or early thirties. Scoliosis 
may occur, but is usually milder and progresses more slow- 
ly. Heart muscle disease (cardiomyopathy), occurs more 
commonly in BMD. Problems may include irregular heart- 
beats (arrhythmias) and congestive heart failure. Symp- 
toms may include fatigue, shortness of breath, chest pain, 
and dizziness. Respiratory weakness also occurs, and may 
lead to the need for mechanical ventilation. 


EDMD. This type of muscular dystrophy usually 
begins in early childhood, often with contractures preced- 
ing muscle weakness. Weakness affects the shoulder and 
upper arm originally, along with the calf muscles, leading 
to foot-drop. Most men with EDMD survive into middle 
age, although a defect in the heart’s rhythm (heart block) 
may be fatal if not treated with a pacemaker. 


LGMD. While there are at least a half-dozen genes 
that cause the various types of LGMD, two major clinical 
forms of LGMD are usually recognized. A severe child- 
hood form is similar in appearance to DMD, but is inherit- 
ed as an autosomal recessive trait. Symptoms of adult- 
onset LGMD usually appear in a person’s teens or twen- 
ties, and are marked by progressive weakness and wasting 
of the muscles closest to the trunk. Contractures may 
occur, and the ability to walk is usually lost about 20 years 
after onset. Some people with LGMD develop respiratory 
weakness that requires use of a ventilator. Lifespan may be 
somewhat shortened. (Autosomal dominant forms usually 
occur later in life and progress relatively slowly.) 


FSH. FSH varies in its severity and age of onset, 
even among members of the same family. Symptoms 
most commonly begin in the teens or early twenties, 
though infant or childhood onset is possible. Symptoms 
tend to be more severe in those with earlier onset. The 
disease is named for the regions of the body most severe- 
ly affected by the disease: muscles of the face (facio-), 
shoulders (scapulo-), and upper arms (humeral). Hips 
and legs may be affected as well. Children with FSH 
often develop partial or complete deafness. 


The first symptom noticed is often difficulty lifting 
objects above the shoulders. The weakness may be greater 
on one side than the other. Shoulder weakness also causes 
the shoulder blades to jut backward, called scapular wing- 
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ing. Muscles in the upper arm often lose bulk sooner than 
those of the forearm, giving a “Popeye” appearance to the 
arms. Facial weakness may lead to loss of facial expres- 
sion, difficulty closing the eyes completely, and inability 
to drink through a straw, blow up a balloon, or whistle. A 
person with FSH may not develop strong facial wrinkles. 
Contracture of the calf muscles may cause foot-drop, lead- 
ing to frequent tripping over curbs or rough spots. People 
with earlier onset often require a wheelchair for mobility, 
while those with later onset rarely do. 


MYOTONIC DYSTROPHY. Symptoms of Myotonic 
dystrophy include facial weakness and a slack jaw, droop- 
ing eyelids (ptosis), and muscle wasting in the forearms 
and calves. A person with this dystrophy has difficulty 
relaxing his grasp, especially if the object is cold. 
Myotonic dystrophy affects heart muscle, causing 
arrhythmias and heart block, and the muscles of the 
digestive system, leading to motility disorders and consti- 
pation. Other body systems are affected as well: Myoton- 
ic dystrophy may cause cataracts, retinal degeneration, 
low IQ, frontal balding, skin disorders, testicular atrophy, 
sleep apnea, and insulin resistance. An increased need or 
desire for sleep is common, as is diminished motivation. 
Severe disability affects most people with this type of 
dystrophy within 20 years of onset, although most do not 
require a wheelchair even late in life. 


OPMD. OPMD usually begins in a person’s thirties 
or forties, with weakness in the muscles controlling the 
eyes and throat. Symptoms include drooping eyelids, dif- 
ficulty swallowing (dysphagia), and weakness progresses 
to other muscles of the face, neck, and occasionally the 
upper limbs. Swallowing difficulty may cause aspiration, 
or the introduction of food or saliva into the airways. 
Pneumonia may follow. 


DD. DD usually begins in the twenties or thirties, 
with weakness in the hands, forearms, and lower legs. Dif- 
ficulty with fine movements such as typing or fastening 
buttons may be the first symptoms. Symptoms progress 
slowly, and the disease usually does not affect life span. 


CMD. CMD is marked by severe muscle weakness 
from birth, with infants displaying “floppiness” and very 
little voluntary movement. Nonetheless, a child with 
CMD may learn to walk, either with or without some 
assistive device, and live into young adulthood or 
beyond. In contrast, children with Fukuyama CMD are 
rarely able to walk, and have severe mental retardation. 
Most children with this type of CMD die in childhood. 


Diagnosis 
Diagnosis of muscular dystrophy involves a careful 


medical history and a thorough physical exam to deter- 
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Autosomal dominant—Diseases that occur when a 
person inherits only one flawed copy of the gene. 


Autosomal recessive —Diseases that occur when a 
person inherits two flawed copies of a gene—one 
from each parent. 


Becker muscular dystrophy (BMD)—A type of mus- 
cular dystrophy that affects older boys and men, 
and usually follows a milder course than DMD. 


Contractures—A permanent shortening (as of mus- 
cle, tendon, or scar tissue) producing deformity or 
distortion. 


Distal muscular dystrophy (DD) —A form of mus- 
cular dystrophy that usually begins in middle age or 
later, causing weakness in the muscles of the feet 
and hands. 


Duchenne muscular dystrophy (DMD)—The most 
severe form of muscular dystrophy, DMD usually 
affects young boys and causes progressive muscle 
weakness, usually beginning in the legs. 


Dystrophin—A protein that helps muscle tissue 
repair itself. Both DMD and BMD are caused by 


mine the distribution of symptoms and to rule out other 
causes. Family history may give important clues, since 
all the muscular dystrophies are genetic conditions 
(though no family history will be evident in the event of 
new mutations). 


Lab tests may include: 


e Blood level of the muscle enzyme creatine kinase (CK). 
CK levels rise in the blood due to muscle damage, and 
may be seen in some conditions even before symptoms 
appear. 


e Muscle biopsy, in which a small piece of muscle tissue 
is removed for microscopic examination. Changes in 
the structure of muscle cells and presence of fibrous tis- 
sue or other aberrant structures are characteristic of dif- 
ferent forms of muscular dystrophy. The muscle tissue 
can also be stained to detect the presence or absence of 
particular proteins, including dystrophin. 


e Electromyogram (EMG). This electrical test is used to 
examine the response of the muscles to stimulation. 
Decreased response is seen in muscular dystrophy. 
Other characteristic changes are seen in DM. 
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flaws in the gene that instructs the body how to 
make this protein. 


Facioscapulohumeral muscular dystrophy (FSH)— 
This form of muscular dystrophy, also known as 
Landouzy-Dejerine disease, begins in late child- 
hood to early adulthood and affects both men and 
women, causing weakness in the muscles of the 
face, shoulders, and upper arms. 


Limb-girdle muscular dystrophy (LGMD)—This 
form of muscular dystrophy begins in late child- 
hood to early adulthood and affects both men and 
women, causing weakness in the muscles around 
the hips and shoulders. 


Myotonic dystrophy—tThis type of muscular dystro- 
phy, also known as Steinert’s disease, affects both 
men and women, causing generalized weakness 
first seen in the face, feet, and hands. It is accompa- 
nied by the inability to relax the affected muscles 
(myotonia). 


Oculopharyngeal muscular dystrophy (OPMD)— 
This type of muscular dystrophy affects adults of 
both sexes, causing weakness in the eye muscles 
and throat. 


e Genetic tests. Several of the muscular dystrophies can 
be positively identified by testing for the presence of 
the mutated gene involved. Accurate genetic tests are 
available for DMD, BMD, DM, several forms of 
LGMD, and EDMD. 


e Other specific tests as necessary. For EDMD and BMD, 
for example, an electrocardiogram may be needed to 
test heart function, and hearing tests are performed for 
children with FSH. 


For most forms of muscular dystrophy, accurate 
diagnosis is not difficult when done by someone familiar 
with the range of diseases. There are exceptions, howev- 
er. Even with a muscle biopsy, it may be difficult to dis- 
tinguish between FSH and another muscle disease, 
polymyositis. Childhood-onset LGMD is often mistaken 
for the much more common DMD, especially when it 
occurs in boys. BMD with an early onset appears very 
similar to DMD, and a genetic test may be needed to 
accurately distinguish them. The muscular dystrophies 
may be confused with diseases involving the motor neu- 
rons, such as spinal muscular atrophy; diseases of the 
neuromuscular junction, such as myasthenia gravis; and 
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other muscle diseases, as all involve generalized weaken- 
ing of varying distribution. 


Treatment 
Drugs 


There are no cures for any of the muscular dystro- 
phies. Prednisone, a corticosteroid, has been shown to 
delay the progression of DMD somewhat, for reasons 
that are still unclear. Prednisone is also prescribed for 
BMD, though no controlled studies have tested its bene- 
fit. A related drug, deflazacort, appears to have similar 
benefits with fewer side effects. It is available and is pre- 
scribed in Canada and Mexico, but is unavailable in the 
United States. Albuterol, an adrenergic agonist, has 
shown some promise for FSH in small trials; larger trials 
are scheduled for 1998. No other drugs are currently 
known to have an effect on the course of any other mus- 
cular dystrophy. 


Treatment of muscular dystrophy is mainly directed 
at preventing the complications of weakness, including 
decreased mobility and dexterity, contractures, scoliosis, 
heart defects, and respiratory insufficiency. 


Physical therapy 


Physical therapy, in particular regular stretching, is 
used to maintain the range of motion of affected muscles 
and to prevent or delay contractures. Braces are used as 
well, especially on the ankles and feet to prevent equi- 
nus. Full-leg braces may be used in DMD to prolong the 
period of independent walking. Strengthening other mus- 
cle groups to compensate for weakness may be possible 
if the affected muscles are few and isolated, as in the ear- 
lier stages of the milder muscular dystrophies. Regular, 
nonstrenuous exercise helps maintain general good 
health. Strenuous exercise is usually not recommended, 
since it may damage muscles further. 


Surgery 


When contractures become more pronounced, tenoto- 
my surgery may be performed. In this operation, the ten- 
don of the contractured muscle is cut, and the limb is 
braced in its normal resting position while the tendon 
regrows. In FSH, surgical fixation of the scapula can help 
compensate for shoulder weakness. For a person with 
OPMD, surgical lifting of the eyelids may help compen- 
sate for weakened muscular control. For a person with 
DM, sleep apnea may be treated surgically to maintain an 
open airway. Scoliosis surgery is often needed in DMD, 
but much less often in other muscular dystrophies. Surgery 
is recommended at a much lower degree of curvature for 
DMD than for scoliosis due to other conditions, since the 
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decline in respiratory function in DMD makes surgery at a 
later time dangerous. In this surgery, the vertebrae are 
fused together to maintain the spine in the upright posi- 
tion. Steel rods are inserted at the time of operation to keep 
the spine rigid while the bones grow together. 


When any type of surgery is performed in patients 
with muscular dystrophy, anesthesia must be carefully 
selected. People with MD are susceptible to a severe 
reaction, known as malignant hyperthermia, when given 
halothane anesthetic. 


Occupational therapy 


The occupational therapist suggests techniques and 
tools to compensate for the loss of strength and dexterity. 
Strategies may include modifications in the home, adap- 
tive utensils and dressing aids, compensatory movements 
and positioning, wheelchair accessories, or communica- 
tion aids. 


Nutrition 


Good nutrition helps to promote general health in 
all the muscular dystrophies. No special diet or supple- 
ment has been shown to be of use in any of the condi- 
tions. The weakness in the throat muscles seen especially 
in OPMD and later DMD may necessitate the use of a 
gastrostomy tube, inserted in the stomach to provide 
nutrition directly. 


Cardiac care 


The arrhythmias of EDMD and BMD may be treat- 
able with antiarrhythmia drugs such as mexiletine or 
nifedipine. A pacemaker may be implanted if these do 
not provide adequate control. Heart transplants are 
increasingly common for men with BMD. 


Respiratory care 


People who develop weakness of the diaphragm or 
other ventilatory muscles may require a mechanical ven- 
tilator to continue breathing deeply enough. Air may be 
administered through a nasal mask or mouthpiece, or 
through a tracheostomy tube, which is inserted through a 
surgical incision through the neck and into the windpipe. 
Most people with muscular dystrophy do not need a tra- 
cheostomy, although some may prefer it to continual use 
of a mask or mouthpiece. Supplemental oxygen is not 
needed. Good hygiene of the lungs is critical for health 
and longterm survival of a person with weakened ventila- 
tory muscles. Assisted cough techniques provide the 
strength needed to clear the airways of secretions; an 
assisted cough machine is also available and provides 
excellent results. 
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Experimental treatments 


Two experimental procedures aiming to cure DMD 
have attracted a great deal of attention in the past decade. 
In myoblast transfer, millions of immature muscle cells 
are injected into an affected muscle. The goal of the treat- 
ment is to promote the growth of the injected cells, replac- 
ing the defective host cells with healthy new ones. Despite 
continued claims to the contrary by a very few researchers, 
this procedure is widely judged a failure. Modifications in 
the technique may change that in the future. 


Gene therapy introduces good copies of the dys- 
trophin gene into muscle cells. The goal is to allow the 
existing muscle cells to use the new gene to produce the 
dystrophin it cannot make with its flawed gene. Problems 
have included immune rejection of the virus used to intro- 
duce the gene, loss of gene function after several weeks, 
and an inability to get the gene to enough cells to make a 
functional difference in the affected muscle. Nonetheless, 
after a number of years of refining the techniques in mice, 
researchers are beginning human trials in 1998. 


Prognosis 


The expected lifespan for a male with DMD has 
increased significantly in the past two decades. Most 
young men will live into their early or mid-twenties. Res- 
piratory infections become an increasing problem as 
their breathing becomes weaker, and these infections are 
usually the cause of death. 


The course of the other muscular dystrophies is 
more variable; expected life spans and degrees of dis- 
ability are hard to predict, but may be related to age of 
onset and initial symptoms. Prediction is made more dif- 
ficult because, as new genes are discovered, it is becom- 
ing clear that several of the dystrophies are not uniform 
disorders, but rather symptom groups caused by differ- 
ent genes. 


People with dystrophies with significant heart 
involvement (BMD, EDMD, Myotonic dystrophy) may 
nonetheless have almost normal life spans, provided that 
cardiac complications are monitored and treated aggres- 
sively. The respiratory involvement of BMD and LGMD 
similarly require careful and prompt treatment. 


Prevention 


There is no way to prevent any of the muscular dys- 
trophies in a person who has the genes responsible for 
these disorders. Accurate genetic tests, including prenatal 
tests, are available for some of the muscular dystrophies. 
Results of these tests may be useful for purposes of fami- 
ly planning. 
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ORGANIZATIONS 
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son, AZ 85718. (800) 572-1717. <http://www.mdausa.org>. 


Richard Robinson 


1 Mushroom poisoning 


Definition 


Mushroom poisoning refers to the severe and often 
deadly effects of various toxins that are found in certain 
types of mushrooms. One type known as Amanita phal- 
loides, appropriately called “death cap,” accounts for the 
majority of cases. The toxins initially cause severe 
abdominal cramping, vomiting, and watery diarrhea, 
and then lead to liver and kidney failure. 


Description 


The highest reported incidences of mushroom poi- 
soning occur in western Europe, where a popular pastime 
is amateur mushroom hunting. Since the 1970s, the Unit- 
ed States has seen a marked increase in mushroom poi- 
soning due to an increase in the popularity of “natural” 
foods, the use of mushrooms as recreational hallucino- 
gens, and the gourmet qualities of wild mushrooms. 
About 90% of the deaths due to mushroom poisoning in 
the United States and western Europe result from eating 
Amanita phalloides. This mushroom is recognized by its 
metallic green cap (the color may vary from light yellow 
to greenish brown), white gills (located under the cap), 
white stem, and bulb-shaped structure at the base of the 
stem. A pure white variety of this species also occurs. 
Poisoning results from ingestion of as few as one to three 
mushrooms. Higher death (mortality) rates of more than 
50% occur in children less than 10 years of age. 


Causes and symptoms 


Poisonous mushrooms contain at least two different 
types of toxins, each of which can cause death if taken in 
large enough quantities. Some of the toxins found in poi- 
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Mushroom poisoning 


A poisonous mushroom, Amanita muscaria (Photo 
Researchers. Reproduced by permission.) 


sonous mushrooms are among the most potent ever dis- 
covered. One group of poisons, known as amatoxins, 
blocks the production of DNA, the basis of cell reproduc- 
tion. This leads to the death of many cells, especially 
those that reproduce frequently such as in the liver, 
intestines, and kidney. Other mushroom poisons affect 
the proteins needed for muscle contraction, and therefore 
reduce the ability of certain muscle groups to perform. 


Symptoms of Amanita poisoning occur in different 
stages or phases. These include: 


e First phase. Abdominal cramping, nausea, vomiting, 
and severe watery diarrhea occur anywhere from 6-24 
hours after eating the mushroom and last for about 24 
hours. These intestinal symptoms can lead to dehydra- 
tion and low blood pressure (hypotension). 


e Second phase. A period of remission of symptoms that 
lasts 1-2 days. During this time, the patient feels better, 
but blood tests begin to show evidence of liver and kid- 
ney damage. 


¢ Third phase. Liver and kidney failure develop at this 
point and either lead to death within about a week or 
recovery within two to three weeks. 


Other symptoms are due to either a decrease in 
blood clotting factors that leads to internal bleeding or 
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reduced muscle function, with the development of weak- 
ness and paralysis. 


Diagnosis 

In most cases, the fact that the patient has recently 
eaten wild mushrooms is the clue to the cause of symp- 
toms. Moreover, the identification of any remaining 
mushrooms by a qualified mushroom specialist (mycolo- 
gist) can be a key to diagnosis. When in doubt, the toxin 
known as alpha-amantin can be found in the blood, urine, 
or stomach contents of an individual who has ingested 
poisonous Amanita mushrooms. 


Treatment 


It is important to remember that there is no specific 
antidote for mushroom poisoning. However, several 
advances in therapy have decreased the death rate over 
the last several years. Early replacement of lost body flu- 
ids has been a major factor in improving survival rates. 


Therapy is aimed at decreasing the amount of toxin 
in the body. Initially, attempts are made to remove toxins 
from the upper gastrointestinal tract by inducing vomit- 
ing or by gastric lavage (stomach pumping). After that 
continuous aspiration of the upper portion of the small 
intestine through a nasogastric tube is done and oral 
charcoal (every four hours for 48 hours) is given to pre- 
vent absorption of toxin. These measures work best if 
started within six hours of ingestion. 


In the United States, early removal of mushroom 
poison by way of an artificial kidney machine (dialysis) 
has become part of the treatment program. This is com- 
bined with the correction of any imbalances of salts 
(electrolytes) dissolved in the blood, such as sodium or 
potassium. An enzyme called thioctic acid and corticos- 
teroids also appear to be beneficial, as well as high doses 
of penicillin. In Europe, a chemical taken from the milk 
thistle plant, Silybum marianum , is also part of treat- 
ment. When liver failure develops, liver transplantation 
may be the only treatment option. 


Prognosis 


The mortality rate has decreased with improved and 
rapid treatment. However, according to some medical 
reports death still occurs in 20-30% of cases, with a high- 
er mortality rate of 50% in children less than 10 years old. 


Prevention 


The most important factor in preventing mushroom 
poisoning is to avoid eating wild or noncultivated mush- 
rooms. For anyone not expert in mushroom identification, 
there are generally no easily recognizable differences 
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between nonpoisonous and poisonous mushrooms. It is 
also important to remember that most mushroom poisons 
are not destroyed or deactivated by cooking, canning, 
freezing, drying, or other means of food preparation. 


Resources 


BOOKS 

Gitlin, Norman. “Clinical Aspects of Liver Disease Caused by 
Industrial and Environmental Toxins.” In Hepatology A 
Textbook of Liver Disease, ed. David Zakim, et al. 
Philadelphia: W. B. Saunders Co., 1996. 


PERIODICALS 

“Amanita phalloides Mushroom Poisoning—Northern Califor- 
nia, Jan. 1997.” Morbidity and Mortality Weekly Report 46 
(6 June 1997): 489-492 

O’Brien, Barbara L., and Linh Khuu. “A Fatal Sunday Brunch: 
Amanita Mushroom Poisoning in a Gulf Coast Family.” 
American Journal of Gastroenterology 91 (1996): 581-583. 


OTHER 

“Alerts from the CDC.” Experience Lab Page. <http://www. 
medsitenavigator.com>. 

“Cyclopeptide-Containing Mushroom Toxicity.” The Toxikon 
Multimedia Project Page. <http://toxikon.er.uic.edu/ 
mushroo.htm>. 

“Mushroom Poisoning in Children.” American Association of 
Family Physicians. <http://(www.aafp.org/patientinfo/ 
mushroom.html>. 

Mushroom Toxins from the FDA. <http://vm.cfsan.fda.gov/ 
~mow/chap40.html. 


David Kaminstein, MD 


f Music therapy 


Definition 


Music therapy is a technique of complementary med- 
icine that uses music prescribed in a skilled manner by 
trained therapists. Programs are designed to help patients 
overcome physical, emotional, intellectual, and social 
challenges. Applications range from improving the well 
being of geriatric patients in nursing homes to lowering 
the stress level and pain of women in labor. Music thera- 
py is used in many settings, including schools, rehabilita- 
tion centers, hospitals, hospice, nursing homes, commu- 
nity centers, and sometimes even in the home. 


Purpose 


Music can be beneficial for anyone. Although it can 
be used therapeutically for people who have physical, 
emotional, social, or cognitive deficits, even those who 
are healthy can use music to relax, reduce stress, improve 
mood, or to accompany exercise. There are no potential- 
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ly harmful or toxic effects. Music therapists help their 
patients achieve a number of goals through music, 
including improvement of communication, academic 
strengths, attention span, and motor skills. They may also 
assist with behavioral therapy and pain management. 


Physical effects 


Brain function physically changes in response to 
music. The rhythm can guide the body into breathing in 
slower, deeper patterns that have a calming effect. Heart 
rate and blood pressure are also responsive to the types 
of music that are listened to. The speed of the heartbeat 
tends to speed or slow depending on the volume and 
speed of the auditory stimulus. Louder and faster noises 
tend to raise both heart rate and blood pressure; slower, 
softer, and more regular tones produce the opposite 
result. Music can also relieve muscle tension and 
improve motor skills. It is often used to help rebuild 
physical patterning skills in rehabilitation clinics. Levels 
of endorphins, natural pain relievers, are increased while 
listening to music, and levels of stress hormones are 
decreased. This latter effect may partially explain the 
ability of music to improve immune function. A 1993 
study at Michigan State University showed that even 15 
minutes of exposure to music could increase interleukin- 
1 levels, a consequence which also heightens immunity. 


Mental effects 


Depending on the type and style of sound, music can 
either sharpen mental acuity or assist in relaxation. Mem- 
ory and learning can be enhanced, and this is used with 
good results in children with learning disabilities. This 
effect may also be partially due to increased concentra- 
tion that many people have while listening to music. Bet- 
ter productivity is another outcome of an improved ability 
to concentrate. The term “Mozart effect” was coined after 
a study showed that college students performed better on 
math problems when listening to classical music. 


Emotional effects 


The ability of music to influence human emotion is 
well known, and is used extensively by moviemakers. A 
variety of musical moods may be used to create feelings of 
calmness, tension, excitement, or romance. Lullabies have 
long been popular for soothing babies to sleep. Music can 
also be used to express emotion nonverbally, which can be 
a very valuable therapeutic tool in some settings. 


Description 
Origins 


Music has been used throughout human history to 
express and affect human emotion. In biblical accounts, 
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Music therapy 


King Saul was reportedly soothed by David’s harp 
music, and the ancient Greeks expressed thoughts about 
music having healing effects as well. Many cultures are 
steeped in musical traditions. It can change mood, have 
stimulant or sedative effects, and alter physiologic 
processes such as heart rate and breathing. The apparent 
health benefits of music to patients in Veterans Adminis- 
tration hospitals following World War II lead to it being 
studied and formalized as a complementary healing prac- 
tice. Musicians were hired to continue working in the 
hospitals. Degrees in music therapy became available in 
the late 1940s, and in 1950, the first professional associa- 
tion of music therapists was formed in the United States. 
The National Association of Music Therapy merged with 
the American Association of Music Therapy in 1998 to 
become the American Music Therapy Association. 


Goals 


Music is used to form a relationship with the patient. 
The music therapist sets goals on an individual basis, 
depending on the reasons for treatment, and selects spe- 
cific activities and exercises to help the patient progress. 
Objectives may include development of communication, 
cognitive, motor, emotional, and social skills. Some of 
the techniques used to achieve this are singing, listening, 
instrumental music, composition, creative movement, 
guided imagery, and other methods as appropriate. 
Other disciplines may be integrated as well, such as 
dance, art, and psychology. Patients may develop musi- 
cal abilities as a result of therapy, but this is not a major 
concern. The primary aim is to improve the patient’s 
ability to function. 


Techniques 


Learning to play an instrument is an excellent 
musical activity to develop motor skills in individuals 
with developmental delays, brain injuries, or other 
motor impairment. It is also an exercise in impulse con- 
trol and group cooperation. Creative movement is 
another activity that can help to improve coordination, 
as well as strength, balance, and gait. Improvisation 
facilitates the nonverbal expression of emotion. It 
encourages socialization and communication about 
feelings as well. Singing develops articulation, rhythm, 
and breath control. Remembering lyrics and melody is 
an exercise in sequencing for stroke victims and others 
who may be intellectually impaired. Composition of 
words and music is one avenue available to assist the 
patient in working through fears and negative feelings. 
Listening is an excellent way to practice attending and 
remembering. It may also make the patient aware of 
memories and emotions that need to be acknowledged 
and perhaps talked about. Singing and discussion is a 
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similar method, which is used with some patient popu- 
lations to encourage dialogue. Guided Imagery and 
Music (GIM) is a very popular technique developed by 
music therapist Helen Bonny. Listening to music is 
used as a path to invoke emotions, picture, and symbols 
from the patient. This is a bridge to the exploration and 
expression of feelings. 


Music and children 


The sensory stimulation and playful nature of music 
can help to develop a child’s ability to express emotion, 
communicate, and develop rhythmic movement. There is 
also some evidence to show that speech and language 
skills can be improved through the stimulation of both 
hemispheres of the brain. Just as with adults, appropri- 
ately selected music can decrease stress, anxiety, and 
pain. Music therapy in a hospital environment with those 
who are sick, preparing for surgery, or recovering post- 
operatively is appropriate and beneficial. Children can 
also experience improved self-esteem through musical 
activities that allow them to succeed. 


Newborns may enjoy an even greater benefit of 
music. Those who are premature experience more rapid 
weight gain and hospital discharge than their peers who 
are not exposed to music. There is also anecdotal evi- 
dence of improved cognitive function. 


Music and rehabilitation 


Patients with brain damage from stroke, traumatic 
brain injury, or other neurologic conditions have been 
shown to exhibit significant improvement as a result of 
music therapy. This is theorized to be partially the result 
of entrainment, which is the synchronization of move- 
ment with the rhythm of the music. Consistent practice 
leads to gains in motor skill ability and efficiency. Cogni- 
tive processes and language skills often benefit from 
appropriate musical intervention. 


Music and the elderly 


The geriatric population can be particularly prone to 
anxiety and depression, particularly in nursing home res- 
idents. Chronic diseases causing pain are also not 
uncommon in this setting. Music is an excellent outlet to 
provide enjoyment, relaxation, relief from pain, and an 
opportunity to socialize and reminisce about music that 
has had special importance to the individual. It can have 
a striking effect on patients with Alzheimer’s disease, 
even sometimes allowing them to focus and become 
responsive for a time. Music has also been observed to 
decrease the agitation that is so common with this dis- 
ease. One study shows that elderly people who play a 
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musical instrument are more physically and emotionally 
fit as they age than their nonmusical peers are. 


Music and the mentally ill 


Music can be an effective tool for the mentally or 
emotionally ill. Autism is one disorder that has been par- 
ticularly researched. Music therapy has enabled some 
autistic children to relate to others and have improved 
learning skills. Substance abuse, schizophrenia, para- 
noia, and disorders of personality, anxiety, and affect are 
all conditions that may be benefited by music therapy. In 
these groups, participation and social interaction are pro- 
moted through music. Reality orientation is improved. 
Patients are helped to develop coping skills, reduce 
stress, and express their feelings. 


Music and hospice 


Pain, anxiety, and depression are major concerns 
with patients who are terminally ill, whether they are in 
hospice or not. Music can provide some relief from pain, 
through release of endorphins and promotion of relax- 
ation. It can also provide an opportunity for the patient to 
reminisce and talk about the fears that are associated 
with death and dying. Music may help regulate the rapid 
breathing of a patient who is anxious, and soothe the 
mind. The Chalice of Repose project, headquartered at 
St. Patrick Hospital in Missoula, Montana, is one organi- 
zation that attends and nurtures dying patients through 
the use of music, in a practice they called music-thana- 
tology by developer Therese Schroeder-Sheker. Practi- 
tioners in this program work to relieve suffering through 
music prescribed for the individual patient. 


Music and labor 


Research has proven that mothers require less pharma- 
ceutical pain relief during labor if they make use of music. 
Using music that is familiar and associated with positive 
imagery is the most helpful. During early labor, this will 
promote relaxation. Maternal movement is helpful to get 
the baby into a proper birthing position and dilate the 
cervix. Enjoying some “music to move by” can encourage 
the mother to stay active for as long as possible during 
labor. The rhythmic auditory stimulation may also prompt 
the body to release endorphins, which are a natural form of 
pain relief. Many women select different styles of music 
for each stage of labor, with a more intense, or faster piece 
feeling like a natural accompaniment to the more difficult 
parts of labor. Instrumental music is often preferred. 


Precautions 


Patients making use of music therapy should not dis- 
continue medications or therapies prescribed by other 
health providers without prior consultation. 
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KEY TERMS 


Entrainment—The patterning of body processes 
and movements to the rhythm of music 


Physiologic—Characteristic of normal, healthy 
functioning 


Research and general acceptance 


There is little disagreement among physicians that 
music can be of some benefit for patients, although the 
extent to which it can have physical effects is not as well 
acknowledged in the medical community. Research has 
shown that listening to music can decrease anxiety, pain, 
and recovery time. There is also good data for the specif- 
ic subpopulations discussed. A therapist referral can be 
made through the AMTA. 


Resources 


BOOKS 

Campbell, Don. The Mozart Effect. Avon Books, 1997. 

Cassileth, Barrie. The Alternative Medicine Handbook. W. W. 
Norton & Co., Inc., 1998. 

Dillard, James, and Terra Ziporyn. Alternative Medicine for 
Dummies. IDG Books Worldwide, Inc., 1998. 

Sears, William, and Martha Sears. The Birth Book. Little, 
Brown & Co., 1994. 

Woodham, Anne, and David Peters. Encyclopedia of Healing 
Therapies. DK Publishing, Inc., 1997. 


ORGANIZATIONS 

American Music Therapy Association, Inc. 8455 Colesville 
Road, Suite 1000 Silver Spring, ML 20910. (301) 589- 
3300. <http://www.musictherapy.org>. 

The Chalice of Repose Project at St. Patrick Hospital, 312 East 
Pine Street, Missoula, MT 59802. (406)329-2810 Fax: 
(406)329-5614 <http://www.saintpatrick.org/chalice/. 


Judith Turner 


Í Mutism 


Definition 


Mutism is a rare childhood condition characterized 
by a consistent failure to speak in situations where talk- 
ing is expected. The child has the ability to converse nor- 
mally, and does so, for example, in the home, but consis- 
tently fails to speak in specific situations such as at 
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Myasthenia gravis 


KEY TERMS 


Behavior modification—A form of therapy that 
uses rewards to reinforce desired behavior. An 
example would be to give a child a piece of 
chocolate for grooming themselves appropriately. 


school or with strangers. It is estimated that one in every 
1,000 school-age children are affected. 


Description 


Experts believe that this problem is associated with 
anxiety and fear in social situations such as in school or 
in the company of adults. It is therefore often considered 
a type of social phobia. This is not a communication dis- 
order because the affected children can converse normal- 
ly in some situations. It is not a developmental disorder 
because their ability to talk, when they choose to do so, is 
appropriate for their age level. This problem has been 
linked to anxiety, and one of the major ways in which 
both children and adults attempt to cope with anxiety is 
by avoiding whatever provokes the anxiety. 


Affected children are typically shy, and are especial- 
ly so in the presence of strangers and unfamiliar sur- 
roundings or situations. However, the behaviors of chil- 
dren with this condition go beyond shyness. 


Causes and symptoms 


Mutism is believed to arise from anxiety experienced 
in social situations where the child may be called upon to 
speak. Refusing to speak, or speaking in a whisper, spares 
the child from the possible humiliation or embarrassment 
of “saying the wrong thing.” When asked a direct ques- 
tion by teachers, for example, the affected child may act 
as if they are unable to answer.Some children may com- 
municate via gestures, nodding, or very brief utterances. 
Additional features may include excessive shyness, oppo- 
sitional behavior, and impaired learning at school. 


Diagnosis 

The diagnosis of mutism is fairly easy to make 
because the signs amd symptoms are clear-cut and easily 
observable. However, other social disorders effecting 
social speech, such as autism or schizophrenia, must be 
considered in the diagnosis. 


Treatment 


There are two recommended treatments for mutism: 
behavior modification therapy and antidepressant med- 
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ication. Treatment is most effective when individualized 
to each patient. It has been suggested that speech pathol- 
ogists may also be able to help these children. 


Prognosis 


The prognosis for mutism is good. Sometimes it dis- 
appears suddenly on its own. The negative impact on 
learning and school activities may, however, persist into 
adult life. 


Prevention 


Mutism cannot be prevented because the cause is not 
known. However, family conflict or problems at school 
contribute to the seriousness of the symptoms. 


Resources 


BOOKS 
Diagnostic and Statistical Manual of Mental Disorders. 4th ed. 
Washington, DC: American Psychiatric Association, 1994. 


Donald G. Barstow, RN 
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Í Myasthenia gravis 


Definition 


Myasthenia gravis is an autoimmune disease that 
causes muscle weakness. 


Description 


Myasthenia gravis (MG) affects the neuromuscular 
junction, interrupting the communication between nerve 
and muscle, and thereby causing weakness. A person 
with MG may have difficulty moving their eyes, walking, 
speaking clearly, swallowing, and even breathing, 
depending on the severity and distribution of weakness. 
Increased weakness with exertion, and improvement 
with rest, is a characteristic feature of MG. 


About 30,000 people in the United States are affect- 
ed by MG. It can occur at any age, but is most common 
in women who are in their late teens and early twenties, 
and in men in their sixties and seventies. 


Causes and symptoms 


Myasthenia gravis is an autoimmune disease, mean- 
ing it is caused by the body’s own immune system. In 
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MG, the immune system attacks a receptor on the surface 
of muscle cells. This prevents the muscle from receiving 
the nerve impulses that normally make it respond. MG 
affects “voluntary” muscles, which are those muscles 
under conscious control responsible for movement. It 
does not affect heart muscle or the “smooth” muscle 
found in the digestive system and other internal organs. 


A muscle is stimulated to contract when the nerve 
cell controlling it releases acetylcholine molecules onto 
its surface. The acetylcholine lands on a muscle protein 
called the acetylcholine receptor. This leads to rapid 
chemical changes in the muscle which cause it to con- 
tract. Acetylcholine is then broken down by acetyl- 
cholinesterase enzyme, to prevent further stimulation. 


In MG, immune cells create antibodies against the 
acetylcholine receptor. Antibodies are proteins normally 
involved in fighting infection. When these antibodies 
attach to the receptor, they prevent it from receiving 
acetylcholine, decreasing the ability of the muscle to 
respond to stimulation. 


Why the immune system creates these self-reactive 
“autoantibodies” is unknown, although there are several 
hypotheses: 


¢ During fetal development, the immune system gener- 
ates many B cells that can make autoantibodies, but B 
cells that could harm the body’s own tissues are 
screened out and destroyed before birth. It is possible 
that the stage is set for MG when some of these cells 
escape detection. 


e Genes controlling other parts of the immune system, 
called MHC genes, appear to influence how susceptible 
a person is to developing autoimmune disease. 


e Infection may trigger some cases of MG. When activat- 
ed, the immune system may mistake portions of the 
acetylcholine receptor for portions of an invading virus, 
though no candidate virus has yet been identified con- 
clusively. 


¢ About 10% of those with MG also have thymomas, or 
benign tumors of the thymus gland. The thymus is a 
principal organ of the immune system, and researchers 
speculate that thymic irregularities are involved in the 
progression of MG. 


Some or all of these factors (developmental, genetic, 
infectious, and thymic) may interact to create the autoim- 
mune reaction. 


The earliest symptoms of MG often result from 
weakness of the extraocular muscles, which control eye 
movements. Symptoms involving the eye (ocular symp- 
toms) include double vision (diplopia), especially when 
not gazing straight ahead, and difficulty raising the eye- 
lids (ptosis). A person with ptosis may need to tilt their 
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head back to see. Eye-related symptoms remain the only 
symptoms for about 15% of MG patients. Another com- 
mon early symptom is difficulty chewing and swallow- 
ing, due to weakness in the bulbar muscles, which are in 
the mouth and throat. Choking becomes more likely, 
especially with food that requires extensive chewing. 


Weakness usually becomes more widespread within 
several months of the first symptoms, reaching their 
maximum within a year in two-thirds of patients. Weak- 
ness may involve muscles of the arms, legs, neck, trunk, 
and face, and affect the ability to lift objects, walk, hold 
the head up, and speak. 


Symptoms of MG become worse upon exertion, and 
better with rest. Heat, including heat from the sun, hot 
showers, and hot drinks, may increase weakness. Infec- 
tion and stress may worsen symptoms. Symptoms may 
vary from day to day and month to month, with intervals 
of no weakness interspersed with a progressive decline in 
strength. 


“Myasthenic crisis” may occur, in which the breathing 
muscles become too weak to provide adequate respiration. 
Symptoms include weak and shallow breathing, shortness 
of breath, pale or bluish skin color, and a racing heart. 
Myasthenic crisis is an emergency condition requiring 
immediate treatment. In patients treated with anti- 
cholinesterase agents, myasthenic crisis must be differenti- 
ated from cholinergic crisis related to overmedication. 


Pregnancy worsens MG in about one third of 
women, has no effect in one third, and improves symp- 
toms in another third. About 12% of infants born to 
women with MG have “neonatal myasthenia,” a tempo- 
rary but potentially life-threatening condition. It is 
caused by the transfer of maternal antibodies into the 
fetal circulation just before birth. Symptoms include 
weakness, floppiness, feeble cry, and difficulty feeding. 
The infant may have difficulty breathing, requiring the 
use of a ventilator. Neonatal myasthenia usually clears 
up within a month. 


Diagnosis 


Myasthenia gravis is often diagnosed accurately by a 
careful medical history and a neuromuscular exam, but 
several tests are used to confirm the diagnosis. Other con- 
ditions causing worsening of bulbar and skeletal muscles 
must be considered, including drug-induced myasthenia, 
thyroid disease, Lambert-Eaton myasthenic syndrome, 
botulism, and inherited muscular dystrophies. 


MG causes characteristic changes in the electrical 
responses of muscles that may be observed with an elec- 
tromyogram, which measures muscular response to elec- 
trical stimulation. Repetitive nerve stimulation leads to 
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Myasthenia gravis 


KEY TERMS 


Antibody—An immune protein normally used by 
the body for combating infection and which is 
made by B cells. 


Autoantibody—An antibody that reacts against 
part of the self. 


Autoimmune disease—A disease caused by a 
reaction of the body's immune system. 


Bulbar muscles—Muscles that control chewing, 
swallowing, and speaking. 


Neuromuscular junction—The site at which nerve 
impulses are transmitted to muscles. 


Pyridostigmine bromide (Mestinon)—An anti- 
cholinesterase drug used in treating myasthenia 
gravis. 


Tensilon test—A test for diagnosing myasthenia 
gravis. Tensilon is injected into a vein and, if the 
person has MG, their muscle strength will improve 
for about five minutes. 


Thymus gland—A small gland located just above 
the heart, involved in immune system development. 


reduction in the height of the measured muscle response, 
reflecting the muscle’s tendency to become fatigued. 


Blood tests may confirm the presence of the anti- 
body to the acetylcholine receptor, though up to a quarter 
of MG patients will not have detectable levels. A chest x 
ray or chest computed tomography scan (CT scan) may 
be performed to look for thymoma. 


Treatment 


While there is no cure for myasthenia gravis, there 
are a number of treatments that effectively control symp- 
toms in most people. 


Edrophonium (Tensilon) blocks the action of acetyl- 
cholinesterase, prolonging the effect of acetylcholine and 
increasing strength. An injection of edrophonium rapidly 
leads to a marked improvement in most people with MG. 
An alternate drug, neostigmine, may also be used. 


Pyridostigmine (Mestinon) is usually the first drug 
tried. Like edrophonium, pyridostigmine blocks acetyl- 
cholinesterase. It is longer-acting, taken by mouth, and 
well-tolerated. Loss of responsiveness and disease pro- 
gression combine to eventually make pyridostigmine 
ineffective in tolerable doses in many patients. 
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Thymectomy, or removal of the thymus gland, has 
increasingly become standard treatment for MG. Up to 
85% of people with MG improve after thymectomy, with 
complete remission eventually seen in about 30%. The 
improvement may take months or even several years to 
fully develop. Thymectomy is not usually recommended 
for children with MG, since the thymus continues to play 
an important immune role throughout childhood. 


Immune-suppressing drugs are used to treat MG if 
response to pyridostigmine and thymectomy are not ade- 
quate. Drugs include corticosteroids such as prednisone, 
and the non-steroids azathioprine (Imuran) and cyclo- 
sporine (Sandimmune). 


Plasma exchange may be performed to treat myas- 
thenic crisis or to improve very weak patients before 
thymectomy. In this procedure, blood plasma is removed 
and replaced with purified plasma free of autoantibodies. 
It can produce a temporary improvement in symptoms, 
but is too expensive for long-term treatment. Another 
blood treatment, intravenous immunoglobulin therapy, is 
also used for myasthenic crisis. In this procedure, large 
quantities of purified immune proteins (immunoglobu- 
lins) are injected. For unknown reasons, this leads to 
symptomatic improvement in up to 85% of patients. It is 
also too expensive for long-term treatment. 


People with weakness of the bulbar muscles may 
need to eat softer foods that are easier to chew and swal- 
low. In more severe cases, it may be necessary to obtain 
nutrition through a feeding tube placed into the stomach 
(gastrostomy tube). 


Prognosis 


Most people with MG can be treated successfully 
enough to prevent their condition from becoming debili- 
tating. In some cases, however, symptoms may worsen 
even with vigorous treatment, leading to generalized 
weakness and disability. MG rarely causes early death 
except from myasthenic crisis. 


Prevention 


There is no known way to prevent myasthenia 
gravis. Thymectomy improves symptoms significantly in 
many patients, and relieves them entirely in some. Avoid- 
ing heat can help minimize symptoms. 


Some drugs should be avoided by people with MG 
because they interfere with normal neuromuscular func- 
tion. 


Drugs to be avoided or used with caution include: 


e many types of antibiotics, including erythromycin, 
streptomycin, and ampicillin 
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e some cardiovascular drugs, including Verapamil, betax- 
olol, and propranolol 


e some drugs used in psychiatric conditions, including 
chlorpromazine, clozapine, and lithium. 


Many other drugs may worsen symptoms as well, so 
patients should check with the doctor who treats their 
MG before taking any new drugs. 


A Medic-Alert card or bracelet provides an impor- 
tant source of information to emergency providers about 
the special situation of a person with MG. They are avail- 
able from health care providers. 


Resources 


BOOKS 

Swash, Michael, and Martin Schwarz. Neuromuscular Dis- 
eases: A Practical Approach to Diagnosis and Manage- 
ment. Springer, 1997. 


PERIODICALS 

Drachman, D. B. “Myasthenia Gravis.” New England Journal 
of Medicine 330 (1994): 1797-1810. 

Robinson, Richard. “The Body At War with Itself.” Quest 4, 
no. 3 (1997): 20-24. 


ORGANIZATIONS 

Muscular Dystrophy Association. 3300 East Sunrise Drive, Tuc- 
son, AZ 85718. (800) 572-1717. <http://www.mdausa.org>. 

Myasthenia Gravis Foundation of America. 222 S. Riverside 
Plaza, Suite 1540, Chicago, IL 60606. (800) 541-5454. 
<http://www.med.unc.edu>. 


Richard Robinson 


i Mycetoma 


Definition 


Mycetoma, or maduromycosis, is a slow-growing bac- 
terial or fungal infection focused in one area of the body, 
usually the foot. For this reason—and because the first 
medical reports were from doctors in Madura, India—an 
alternate name for the disease is Madura foot. The infection 
is characterized by an abnormal tissue mass beneath the 
skin, formation of cavities within the mass, and a fluid dis- 
charge. As the infection progresses, it affects the muscles 
and bones; at this advanced stage, disability may result. 


Description 


Although the bacteria and fungi that cause myce- 
toma are found in soil worldwide, the disease occurs 
mainly in tropical areas in India, Africa, South America, 
Central America, and southeast Asia. Mycetoma is an 
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uncommon disease, affecting an unknown number of 
people annually. 


There are more than 30 species of bacteria and fungi 
that can cause mycetoma. Bacteria or fungi can be intro- 
duced into the body through a relatively minor skin 
wound. The disease advances slowly over months or 
years, typically with minimal pain. When pain is experi- 
enced, it is usually due to secondary infections or bone 
involvement.Although it is rarely fatal, mycetoma causes 
deformities and potential disability at its advanced stage. 


Causes and symptoms 


Owing to a wound, bacteria or fungi gain entry into 
the skin. Approximately one month or more after the 
injury, a nodule forms under the skin surface. The nodule 
is painless, even as it increases in size over the following 
months. Eventually, the nodule forms a tumor, or mass of 
abnormal tissue. The tumor contains cavities—called 
sinuses—that discharge blood- or pus-tainted fluid. The 
fluid also contains tiny grains, less than two thousandths 
of an inch in size. The color of these grains depends on 
the type of bacteria or fungi causing the infection. 


As the infection continues, surrounding tissue 
becomes involved, with an accumulation of scarring and 
loss of function. The infection can extend to the bone, 
causing inflammation, pain, and severe damage. Myce- 
toma may be complicated by secondary infections, in 
which new bacteria become established in the area and 
cause an additional set of problems. 


Diagnosis 

The primary symptoms of a tumor, sinuses, and grain- 
flecked discharge often provide enough information to 
diagnose mycetoma. In the early stages, prior to sinus for- 
mation, diagnosis may be more difficult and a biopsy, or 
microscopic examination of the tissue, may be necessary. If 
bone involvement is suspected, the area is x-rayed to deter- 
mine the extent of the damage. The species of bacteria or 
fungi at the root of the infection is identified by staining the 
discharge grains and inspecting them with a microscope. 


Treatment 


Combating mycetoma requires both surgery and 
drug therapy. Surgery usually consists of removing the 
tumor and a portion of the surrounding tissue. If the 
infection is extensive, amputation is sometimes neces- 
sary. Drug therapy is recommended in conjunction with 
surgery. The specific prescription depends on the type of 
bacteria or fungi causing the disease. Common medi- 
cines include antifungal drugs, such as ketoconazole and 
antibiotics (streptomycin sulfate, amikacin, sulfameth- 
oxazole, penicillin, and rifampin). 
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Mycobacterial infections, atypical 


KEY TERMS 


Biopsy—A medical procedure in which a small 
piece of tissue is surgically removed for micro- 
scopic examination. 


Grains—Flecks of hardened material such as bac- 
teria or fungi spores. 


Nodule—A hardened area or knot sometimes 
associated with infection. 


Secondary infection—II|ness caused by new bac- 
teria, viruses, or fungi becoming established in the 
wake of an initial infection. 


Sinuses—Cavities or hollow areas. 


Tumor—A mass or clump of abnormal tissue, not 
necessarily caused by a cancer. 


Prognosis 


Recovery from mycetoma may take months or years, 
and the infection recurs after surgery in at least 20% of 
cases. Drug therapy can reduce the chances of a re-estab- 
lished infection. The extent of deformity or disability 
depends on the severity of infection; the more deeply 
entrenched the infection, the greater the damage. By 
itself, mycetoma is rarely fatal, but secondary infections 
can be fatal. 


Prevention 


Mycetoma is a rare condition that is not contagious. 


Resources 


PERIODICALS 

Fahal, A. H., and M. A. Hassan. “Mycetoma.” British Journal 
of Surgery 79 (Nov. 1992): 1138. 

McGinnis, Michael R. “Mycetoma.” Dermatologic Clinics 14, 
no. | (Jan. 1996): 97. 

Welsh, Oliverio. “Mycetoma.” Seminars in Dermatology 12, 
no. 4 (Dec. 1993): 290. 


Julia Barrett 


i Mycobacterial infections, 


atypical 
Definition 


Atypical mycobacterial infections are infections 
caused by several types of mycobacteria similar to the 


2276 


germ that causes tuberculosis. These atypical mycobacter- 
ial infections are a frequent complication in patients with 
human immunodeficiency virus (HIV) infection or AIDS. 


Description 


Mycobacteria are a group of rod-shaped bacteria 
that cause several diseases, among them leprosy and 
tuberculosis. For some time, scientists have known of 
bacteria that are similar to Mycobacterium tuberculosis, 
the cause of tuberculosis, but that grow and act different- 
ly. When tuberculosis was a much more widespread 
problem and microbiology was much less able to tell the 
difference between similar microbes, these atypical 
mycobacteria were ignored. Today, they have been clas- 
sified more precisely as members of the same species 
and called atypical (or nontuberculosis) mycobacteria. 


Although the medical profession has known about 
these atypical infections for a long time, they were not 
considered a serious problem until the early 1980s. It 
was then that many of these atypical infections were 
noticed among homosexuals and intravenous drug users 
in New York City. These bacteria rarely cause infection 
in humans other than those with HIV or AIDS. 


Causes and symptoms 


Although there are more than a dozen species of 
atypical mycobacteria, the two most common are 
Mycobacterium kansasii and M. avium-intracellulare. 
These microbes are found in many places in the environ- 
ment: tap water, fresh and ocean water, milk, bird drop- 
pings, soil, and house dust. The manner in which these 
bacteria are transmitted is not completely understood. 
There is no evidence that they are transmitted from per- 
son to person. 


M. avium-intracellulare (MAC or MAI) is a rare 
cause of lung disease in otherwise healthy humans but a 
frequent cause of infection among those whose resis- 
tance has been lowered by another disorder (opportunis- 
tic infection). According to some experts, MAC infection 
is an almost inevitable complication of HIV. The infec- 
tion is caused by one of two similar organisms, M. avium 
and M. intracellulare. 


AIDS patients are almost always attacked by these 
mycobacteria. Once inside the body, the atypical 
mycobacterial organisms colonize and grow in the lungs 
like tuberculosis. Because AIDS patients have a poorly 
functioning immune system, the microbes multiply 
because they aren’t stopped by the body’s normal response 
to infection. Once they have colonized the lungs, the 
organisms enter the bloodstream and spread throughout 
the body, affecting almost every organ. These devastating 
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infections can invade the lymph nodes, liver, spleen, bone 
marrow, gastrointestinal tract, skin, and brain. 


Symptoms include shortness of breath, fever, night 
sweats, weight loss, appetite loss, fatigue, and progres- 
sively severe diarrhea, stomach pain, nausea and vom- 
iting. If the infection spreads to the brain, the patient 
may experience weakness, headaches, vision problems, 
and loss of balance. 


MAC and M. kansasii sometimes cause lung infec- 
tions in middle-aged and elderly people with chronic lung 
conditions. MAC, M. kansasii, and M. scrofulaceum may 
cause inflammation of the lymph nodes in otherwise 
healthy young children. M. fortuitum and M. chelonae 
cause skin and wound infections and abscesses after trau- 
ma or surgical procedures. M. marinum causes a nodular 
inflammation, usually on the arms and legs. This infection 
is called “swimming pool granuloma” because it is associ- 
ated with swimming pools, fish tanks, and other bodies of 
water. M. ulcerans infection causes chronic skin ulcera- 
tions, usually on an arm or leg. Atypical mycobacteria 
infections can also occur without causing any symptoms. 
In such cases, a tuberculin skin test may be positive. 


Diagnosis 


The diagnosis is made from the patient’s symptoms 
and organisms grown in culture from the site of infec- 
tion. In cases of lung infection, a diagnostic workup will 
include a chest x ray and tests on discharges from the 
respiratory passages (sputum). 


Treatment 


These nontypical mycobacteria are not easy to treat 
in any patient and the problem is complicated when the 
person has AIDS. Antibiotics aren’t particularly effec- 
tive, although rifabutin (a cousin of the anti-tuberculosis 
drug rifampin) and clofazimine (an anti-leprosy drug) 
have helped some patients. It is also possible to contain 
the infection to some degree by combining different 
drugs, including ethionamide, cycloserine, ethambutol, 
and streptomycin. 


Prognosis 


Because drug therapy is not easily effective, the 
overwhelming infections caused by these mycobacteria 
in AIDS patients can be fatal. 


Prevention 


People with HIV infection can prevent or delay the 
onset of MAC by taking disease-preventing drugs such 
as rifabutin. 
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KEY TERMS 


Culture—A test in which a sample of body fluid, 
such as prostatic fluid, is placed on materials spe- 
cially formulated to grow microorganisms. A cul- 
ture is used to learn what type of bacterium is 
causing infection. 


Human immunodeficiency virus (HIV)—The virus 
that causes AIDS. 


AIDS patients and persons with tissue damage, 
such as skin wounds or pulmonary disease, can make a 
number of lifestyle changes to help prevent MAC infec- 
tion. Since these mycobacteria are found in most city 
water systems, in hospital water supplies, and in bottled 
water, at-risk persons should boil drinking water. Per- 
sons at risk should also avoid raw foods, especially sal- 
ads, root vegetables, and unpasteurized milk or cheese. 
Fruits and vegetables should be peeled and rinsed thor- 
oughly. Conventional cooking (baking, boiling or 
steaming) destroys mycobacteria, which are killed at 
176°F (80°C). 

Finally, at-risk patients should avoid contact with 


animals, especially birds and bird droppings. Pigeons in 
particular can transmit MAC. 


Resources 


BOOKS 
Gong, Victor, and Norman Rudnick, eds. AIDS: Facts and 
Issues. New Brunswick: Rutgers University Press, 1996. 
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Rochell, Anne. “Hope and a Reality Check: Although a Cure Is 
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Wilson, Billie Ann. “Understanding Strategies for Treating 
HIV.” Medical Surgical Nursing 6 (1 Apr. 1997): 109-111. 
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www.natap.org>. 


Carol A. Turkington 


Mycobacterium leprae infection see 
Leprosy 


Mycobacterium tuberculosis see 
Tuberculosis 
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Mycoplasma infections 


I Mycoplasma infections 


Definition 


Mycoplasma are the smallest of the free-living 
organisms. (Unlike viruses, mycoplasma can reproduce 
outside of living cells.) Many species within the genus 
Mycoplasma thrive as parasites in human, bird, and ani- 
mal hosts. Some species can cause disease in humans. 


Description 


Mycoplasma are found most often on the surfaces of 
mucous membranes. They can cause chronic inflamma- 
tory diseases of the respiratory system, urogenital tract, 
and joints. The most common human illnesses caused by 
mycoplasma are due to infection with M. pneumoniae, 
which is responsible for 10-20% of all pneumonias. This 
type of pneumonia is also called atypical pneumonia, 
walking pneumonia, or community-acquired pneumonia. 
Infection moves easily among people in close contact 
because it is spread primarily when infected droplets cir- 
culate in the air (that is, become aerosolized), usually due 
to coughing, spitting, or sneezing. 


Causes and symptoms 


Atypical pneumonias can affect otherwise healthy 
people who have close contact with one another. Pneu- 
monia caused by M.pneumoniae may start out with 
symptoms of an upper respiratory infection, probably a 
sore throat progressing to a dry cough within a few 
days. Gradually, fever, fatigue, muscle aches, and a 
cough that produces thin sputum (spit or phlegm) will 
emerge. Nonrespiratory symptoms may occur too: 
abdominal pain, headache, and diarrhea; about 20% of 
patients may have ear pain. 


Another mycoplasma species, M. hominis, is com- 
mon in the mucous membranes of the genital area 
(including the cervix), and can cause infection in both 
males and females. Its presence doesn’t always result in 
symptoms. 


Diagnosis 


Usually, mycoplasma pneumonia will be identified 
after other common diagnoses are set aside. For example, 
a type of antibiotic known as a beta-lactam might be pre- 
scribed for a respiratory infection producing fever and 
cough. If symptoms do not improve in 3-5 days, the 
organism causing the disease is not a typical one and not 
susceptible to these antibiotics. If a Gram’s stain (a com- 
mon test done on sputum) does not indicate a gram-posi- 
tive pathogen, the doctor will suspect a gram-negative 
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KEY TERMS 


Community-acquired— Refers to an infectious dis- 
ease that is passed among individuals who have 
close contact with one another. 


organism, such as mycoplasma. The actual underlying 
organism may not be identified (it isn’t in almost 50% of 
cases of atypical pneumonia). Although it is rare, a rash 
may appear along with pneumonia symptoms.This 
should trigger suspicion of mycoplasma pneumonia, 
even if laboratory tests are inconclusive. 


Standard x rays may reveal a patchy material that 
has entered the tissue; this can be evident for months. 
Laboratory tests include cold agglutinins, complement 
fixation, culture, and enzyme immunoassay. The pres- 
ence of infection with M. pneumoniae would be indicat- 
ed by a fourfold rise in M. pneumoniae-specific antibody 
in serum, during the illness or convalescence. Highly 
sophisticated and specific polymerase chain reaction 
methods (PCR) have been developed for many respirato- 
ry pathogens, including M. pneumoniae. They are not 
readily available and are very expensive. 


Treatment 


A 2-3 week course of certain antibiotics (ery- 
thromycin, azithromycin, clarithromycin, dirithromycin, 
or doxycycline) is generally prescribed for atypical pneu- 
monia. This disease is infectious for weeks, even after 
the patient starts antibiotics. A persistent cough may 
linger for 6 weeks. 


Prognosis 


Mycoplasma pneumonia may be involved in the 
onset of asthma in adults; other rare complications 
include meningoencephalitis, Guillain-Barré syndrome, 
mononeuritis multiplex, myocarditis, or pericarditis. 
This may increase the risk of acute arrhythmias leading 
to sudden cardiac death. However, with proper treat- 
ment and rest, recovery should be complete. 


Prevention 


At this time, there are no vaccines for mycoplasma 
infection. It is difficult to control its spread, especially in a 
group setting. The best measures are still the simplest 
ones. Avoid exposure to people with respiratory infections 
whenever possible. A person who has a respiratory infec- 
tion should cover the face while coughing or sneezing. 
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Jill S. Lasker 


Mycoplasmal pneumonia see Mycoplasma 
infections 


Myelocytic leukemia, acute see Leukemias, 
acute 


í Myelodysplastic syndrome 


Definition 


Myelodysplastic syndrome (MDS) is a disease that 
is associated with decreased production of blood cells. 
Blood cells are produced in the bone marrow, and the 
blood cells of people with MDS do not mature normally. 
There are three major types of blood cells —red blood 
cells, white blood cells and platelets. Patients with MDS 
can have decreased production of one, two, or all three 
types of blood cells. 


Description 


Blood cells are used in the body for many different 
and important functions, such as carrying oxygen (red 
blood cells), fighting infection (white blood cells), and 
controlling bleeding (platelets). Blood cells are formed 
and stored in the bone marrow, which is the spongy tissue 
inside large bones. Stem cells, or immature blood cells, 
are stored in the bone marrow and have the ability to 
develop into all three types of mature blood cells. When 
the body needs a specific type of blood cell, the bone mar- 
row uses its stockpile of stem cells to produce the kind of 
mature cells needed for that particular situation. 


In patients who have MDS, blood cells fail to mature 
normally. In other words, the bone marrow is unable to 
develop a normal amount of mature blood cells, and is 
also not able to increase blood cell production when 
mature cells are needed. Sometimes, even the cells that 
are produced do not function normally. The marrow even- 
tually becomes filled with the immature cells and there is 
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not room for the normal cells to grow and develop. MDS 
therefore causes a shortage of functional blood cells. 


Subtypes of MDS 


MDS is divided into five different subtypes that are 
classified according to the number and appearance of 
blast cells in the bone marrow. It is important for doctors 
to know the type of MDS a patient has, because each sub- 
type affects patients differently and requires specific treat- 
ment. The International Prognostic Scoring System 
(IPSS) can help the doctor to determine the best treatment 
for an individual patient. The subtypes are as follows: 


e Refractory anemia (RA). Bone marrow with less than 
5% blast cells and abnormal red blood cell blasts 


e Refractory anemia with ring sideroblasts (RARS). 
Bone marrow with less than 5% blasts and characteris- 
tic abnormalities in red blood cells 


e Refractory anemia with excess blasts (RAEB). Bone 
marrow with 5-20% blast cells, and higher risk of 
changing into acute leukemia over time 


e Refractory anemia with excess blasts in transformation 
(RAEBT). Bone marrow with 21-30% blast cells. This 
form is most likely to change into acute leukemia. 


e Chronic myelomonocytic leukemia (CMMoL). Marrow 
with 5-20% blasts and excess monocytes (a specific 
type of white blood cell). 


Approximately 15,000 new cases are diagnosed 
annually in the United States. The average age at diagno- 
sis is 70. The most common types are RA and RARS. It 
is rare to have MDS before age 50. MDS is slightly more 
common in males than in females. 


Causes and symptoms 
Causes 


There is no clear cause for the majority of MDS 
cases, which is referred to as primary or de novo 
myelodysplastic syndrome. In some cases, however, 
MDS results from earlier cancer treatments such as 
radiation and/or chemotherapy. This type of MDS is 
called secondary or treatment related MDS, is often seen 
3 to 7 years after the exposure, and usually occurs in 
younger people. 


Other possible causative agents for MDS include 
exposure to radiation, cigarette smoke or toxic chemi- 
cals such as benzene. Children with pre-existing chro- 
mosomal abnormalities such as Down syndrome have 
a higher risk of developing MDS. MDS does not 
appear to run in families, nor can it be spread to other 
individuals. 
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Myelodysplastic syndrome 


Symptoms 


MDS symptoms are related to the type of blood cells 
that the body is lacking. The earliest symptoms are usu- 
ally due to anemia, which results from a shortage of 
mature red blood cells. Anemia causes patients to feel 
tired and out of breath because there is a lack of cells 
transporting oxygen throughout the body. MDS may also 
lead to a shortage of white blood cells resulting in an 
increased likelihood of infections. Another symptom of 
MDS is increased bleeding (e.g. blood in stool, nose 
bleeds, increased bruises or bleeding gums) which is due 
to a low level of platelets. These symptoms can occur in 
any combination, depending on a given patient’s specific 
subtype of MDS. 


Diagnosis 
Blood tests 


People who have MDS usually visit their primary 
care doctor first, with symptoms of fatigue, and are then 
referred to a hematologist (a physician who specializes in 
diseases of the blood). The diagnosis of MDS requires a 
complete analysis of the patient’s blood and bone mar- 
row, which is done by the hematologist. A complete 
blood count (CBC) is done to determine the number of 
each blood cell type within the sample. Low numbers of 
red blood cells, white blood cells, and or platelets are 
signs that a patient has MDS. Numerous other medical 
problems such as bleeding, nutritional deficiencies, or 
adverse reaction to a medication can also cause low 
blood counts. The hematologist will investigate other 
causes for low blood counts before assigning a diagnosis 
of MDS. Blood cells in patients with MDS can also be 
abnormal when viewed under the microscope. 


Bone marrow aspiration and biopsy 


A bone marrow biopsy is required to confirm the 
diagnosis of MDS and determine the correct MDS sub- 
type. This procedure involves a needle used to take a 
sample of marrow from inside the bone. The area of the 
skin where the needle is inserted is numbed and some- 
times the patient is also sedated. Patients may experience 
some discomfort but the procedure is safe and is over 
fairly quickly. Marrow samples are usually taken from 
the back of the hip bone (iliac crest). A sample of the 
marrow, known as an aspirate, and a small piece of bone 
are both removed with the needle. 


A hematologist or a pathologist (a specialist in diag- 
nosing diseases through cell examination) will carefully 
examine the bone marrow sample through a microscope. 
Microscopic examination allows the doctor to determine 
the number and type of blast cells (immature cells) with- 
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in the marrow in order to identify the MDS subtype. 
Cells from the bone marrow are also sent for cytogenetic 
testing, which analyzes the cells’ chromosomes. Forty to 
seventy percent of MDS patients have abnormal bone 
marrow chromosomes as a result of the disease. The pat- 
tern of these abnormalities can be used to predict how a 
patient will respond to a particular treatment. Thus, the 
full set of information provided by a bone marrow biopsy 
and CBC will ultimately allow the doctor to recommend 
the most effective treatment plan. 


International Prognostic Scoring System (IPSS) 
for MDS 


Once a diagnosis of MDS is established, the doctor 
will calculate the IPSS score for each individual patient. 
The bone marrow blast percentage, chromosomal abnor- 
malities and number of different blood types that are 
reduced determine the score. A score of 0 to 3.5 is 
assigned to each patient. Patients with lower score have a 
better prognosis and usually should not undertake treat- 
ment upon initial diagnosis. Patients with a higher score 
have more aggressive disease and should consider more 
aggressive treatment. 


Treatments 
Supportive care 


Treatment for MDS is tailored to the patient’s age, 
general health, specific MDS subtype, and IPSS score. 
Treatment varies for each patient, but most treatment 
strategies are designed to control the symptoms of MDS. 
This approach is called supportive care and aims to 
improve the patient’s quality of life. 


Supportive care for MDS patients commonly includes 
red blood cell transfusions to relieve symptoms related to 
anemia. Red cell transfusions are relatively safe and the 
physician will review risks and benefits with this 
approach. Transfusions of any type only last a certain 
amount of time and therefore need to be repeated at certain 
intervals. Platelet transfusions can also be a way to control 
excessive bleeding. The doctor will decide with each indi- 
vidual patient when it is appropriate to give a transfusion. 
Antibiotics are used when needed to combat infections 
that can occur more frequently in patients with low white 
blood cell counts. 


Bone marrow transplantation 


Bone marrow transplantation (BMT) is a type of 
treatment that attempts to provide MDS patients with a 
cure. This strategy requires the patient to be in fairly 
good health and is therefore more likely to be used in 
younger patients. Bone marrow transplantation (BMT) 
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has been found to be a successful treatment for MDS 
patients under the age of 50 (and some over 50 in good 
health). Following BMT, many patients are able to 
achieve long-term, disease-free survival. Unfortunately, 
most MDS patients cannot receive a traditional bone 
marrow transplant because of older age or because they 
do not have a suitable donor. Bone marrow donors are 
usually siblings or are obtained from the national bone 
marrow registry. “Mini’-bone marrow transplants use 
less intense chemotherapy, and are currently being tested 
in older patients who would otherwise not be candidates 
for traditional bone marrow transplants. 


Chemotherapy 


Chemotherapy has been used to treat some MDS 
patients; however, the disease often recurs after a period 
of time. This type of therapy uses cell-killing drugs that 
may also damage healthy cells in the body. Most 
chemotherapy drugs are associated with some side 
effects. For these reasons, chemotherapy is generally not 
used until the MDS becomes more aggressive or the 
patient has a high IPSS score. 


Growth factors 


Growth factors are natural proteins that the body 
normally uses to control blood production. These sub- 
stances stimulate the patient’s bone marrow to produce 
healthy blood cells. Growth factors that stimulate white 
cell production are G-CSF (also called neupogen or fil- 
grastim) and GMCSF (Leukine, sargramostim). In order 
to increase red cell production another growth factor, 
erythropoietin (Procrit) is used. These growth factors are 
safe with few side effects and are available only in the 
injectable form. The physician will decide if this treat- 
ment is appropriate for an individual patient. 


Alternative treatment 


There are no alternative therapies that have been 
proven to successfully treat MDS. Some of the available 
alternative drugs can have adverse side effects and there- 
fore a physician should be informed if they are being used. 


Prognosis 


The prognosis for MDS patients depends on the sub- 
type of their disease and the IPSS score. Patients with 
RA, RARS or low IPSS score rarely develop leukemia 
and may live with disease for some years. The higher- 
risk patients including those with RAEB, RAEBt, 
CMMoL or high IPSS scores progress more rapidly, and 
require intensive therapy to control the disease. 


Managing MDS requires frequent doctor appoint- 
ments to monitor disease progression and to evaluate the 
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response to treatment. Fortunately for many patients, 
recent advances in therapy have significantly enhanced 
their ability to cope with MDS. Experimental drugs and a 
better understanding of the disease are likely to improve 
the overall prognosis in the future. 


Prevention 


MDS is usually impossible to prevent. Being careful 
about daily activities and avoiding the use of aspirin-like 
products that thin the blood may prevent secondary com- 
plications of MDS such as bruising and bleeding. Prac- 
ticing good hygiene and avoiding crowds or people with 
infections can sometimes prevent infections. A well bal- 
anced diet is recommended to increase overall energy. 


Resources 


BOOKS 

Aguayo, Alvaro, Jorge Cortes, and Hagop Kantarjian. “Myelo- 
dysplastic Syndromes,” In Cancer Management: A Mulit- 
disciplinary Approach, Fourth Edition, edited by Richard 
Pazdur, et al. PRR, Inc, 2000. 


ORGANIZATIONS 

Aplastic Anemia Foundation of America. P.O. Box 613, 
Annapolis, MD 21404. (800)747-2820. < <http://www. 
aplastic.org>. 

Leukemia Society of America. 600 Third Avenue, New York, 
NY 10016. (800)955-4LSA. <http://www.leukemia.org>. 

Myelodysplastic Syndromes Foundation. 464 Main Street, P.O. 
Box 477, Crosswicks, NJ 08515. (800) MDS-0839. 
<www.mds-foundation.org>. 


Belinda Rowland, Ph.D. 
J. Ricker Polsdorfer 


l Myelofibrosis 


Definition 


Myelofibrosis is a rare disease of the bone marrow in 
which collagen builds up fibrous scar tissue inside the mar- 
row cavity. This is caused by the uncontrolled growth of a 
blood cell precursor, which results in the accumulation of 
scar tissue in bone marrow. Myelofibrosis goes by many 
names including idiopathic myelofibrosis, agnogenic 
myeloid metaplasia, chronic myelosclerosis, aleukemic 
megakaryocytic myelosis, and leukoerythroblastosis. 


Description 


Myelofibrosis can be associated with many other 
conditions including breast cancer, prostate cancer, 
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Myelofibrosis 


Hodgkin’s disease, non-Hodgkin’s lymphoma, acute 
myeloid leukemia, acute lymphocytic leukemia, hairy 
cell leukemia, multiple myeloma, myeloproliferative 
diseases, tuberculosis, Gaucher’s disease, and Paget’s 
disease of bone. Myelofibrosis typically becomes pro- 
gressively worse and can cause death. 


In myelofibrosis, abnormal cells (hematopoietic stem 
cells) grow out of control and begin to produce both 
immature blood cells and excess scar (fibrous) tissue. The 
fibrous tissue builds up (fibrosis) primarily in the bone 
marrow, the place where blood cells are produced. The 
fibrous tissue interferes with the production of normal 
blood cells. The outcome of this is that the blood made by 
the bone marrow is of poor quality. To compensate for 
this, blood cell production occurs in other parts of the 
body (extramedullary hematopoiesis), but most notably in 
the spleen and liver. This causes enlargement of the 
spleen (splenomegaly) and the liver (hepatomegaly). 
Extramedullary hematopoiesis is not effective and, com- 
bined with the reduced production of blood cells by the 
bone marrow, a condition called anemia results. 


The abnormal stem cells can spread throughout the 
body, settle in other organs, and form tumors that pro- 
duce more abnormal blood cells and fibrous tissue. These 
tumors are most commonly found in the adrenals, kid- 
neys, lymph nodes, breast, lungs, skin, bowel, thymus, 
thyroid, prostate, and urinary tract. 


Most patients with myelofibrosis are over 50 years 
old; the average age at diagnosis is 65 years. However, 
myelofibrosis can occur at any age. Myelofibrosis occurs 
with equal frequency in women and men, but in children 
it affects girls twice as often as it does boys. 


Causes and symptoms 


Myelofibrosis is caused by an abnormality in a sin- 
gle stem cell, which causes it to grow out of control. 
Myelofibrosis tumors that have originated from a single 
cell are called monoclonal. The cause of the stem cell 
abnormality is unknown. Persons who were exposed to 
benzene or high doses of radiation have developed 
myelofibrosis. There may be an association between 
myelofibrosis and autoimmune diseases, such as sys- 
temic lupus erythematosus and scleroderma, in which 
the immune system treats certain molecules of the body 
as foreign invaders. 


Symptoms usually appear slowly over a long period 
of time. About one quarter of all patients with myelofi- 
brosis have no symptoms (asymptomatic). An enlarged 
spleen discovered at an annual medical examination may 
be the first clue. Symptoms of myelofibrosis include: 


* fatigue 
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e weight loss 

e paleness 

e fever 

* sweating 

* weakness 

e heart palpitations 

e shortness of breath 

e itchiness 

¢ feeling full after eating a small amount of food 
e stomach pain or discomfort 


e pain in the left shoulder or upper left portion of the 
body 


* unexpected bleeding 


e bone pain, especially in the legs 


Diagnosis 


Because symptoms are similar to other diseases 
(mostly leukemias), myelofibrosis is not easy to diag- 
nose. The doctor would use his or her hands to feel (pal- 
pate) for enlargement of the spleen and liver. Blood tests 
and urine tests would be performed. Bone marrow aspi- 
ration and biopsy can help make a diagnosis, but they 
often fail because of the fibrosis. X-ray imaging and 
magnetic resonance imaging (MRI) may be performed. 


Treatment 


Many asymptomatic patients, if stable, do not 
require treatment. There is no cure for myelofibrosis, 
although bone marrow transplantation is curative in 
some cases. Treatment is aimed at reducing symptoms 
and improving quality of life. 


Medications 


Male hormones (androgens) can be used to treat 
anemia but, in women, these drugs can cause the devel- 
opment of male characteristics (e.g., hair growth on the 
face and body). Glucocorticoid therapy is also an effec- 
tive treatment of anemia and can improve myelofibrosis 
in children. Nutrients that stimulate blood formation 
(hematinics), such as iron, folic acid, and vitamin B,,, 
may reduce anemia. Cancer chemotherapy (usually 
hydroxyurea) can decrease splenomegaly and hepato- 
megaly, reduce symptoms of myelofibrosis, lessen ane- 
mia, and sometimes reduce bone marrow fibrosis. The 
bone marrow of myelofibrosis patients is often not strong 
enough to withstand the harsh chemotherapy drugs, so 
this treatment is not always an option. Interferon-alpha 
has been shown to reduce spleen size, reduce bone pain, 
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and, in some cases, increase the number of blood 
platelets (structures involved in blood clotting). 


Other treatments 


In certain cases, the enlarged spleen may be 
removed (splenectomy). Conditions that warrant 
splenectomy include spleen pain, the need for frequent 
blood transfusion, very low levels of platelets (throm- 
bocytopenia), and extreme pressure in the blood vessels 
of the liver (portal hypertension). 


Radiation therapy is used to treat splenomegaly, 
spleen pain, bone pain, tumors in certain places such as 
next to the spinal cord, and fluid accumulation inside the 
abdomen (ascites). Patients who are not strong enough 
to undergo splenectomy are often treated with radiation 
therapy. 


Bone marrow transplantation may be used to treat 
some patients with myelofibrosis. This procedure may be 
performed on patients who are less than 50 years old, 
have a poor life expectancy, and have a brother or sister 
with blood-type similarities. 


Patients with severe anemia may require blood 
transfusions. 


Prognosis 


Similar to leukemias, myelofibrosis is progressive 
and often requires therapy to control the disease. Myelofi- 
brosis can progress to acute lymphocytic leukemia or 
lymphoma. Although a number of factors to predict the 
survival time have been proposed, advanced age or severe 
anemia are consistently associated with a poor prognosis. 
The average survival rate of patients diagnosed with 
myelofibrosis is five years. Death is usually caused by 
infection, bleeding, complications of splenectomy, heart 
failure, or progression to leukemia. Spontaneous remis- 
sion is rare. 


Prevention 


Persons who have been exposed to radiation, ben- 
zene, or radioactive thorium dioxide (a chemical used 
during certain diagnostic radiological procedures) are at 
risk for myelofibrosis. 


Resources 


BOOKS 

Lichtman, Marshall. “Idiopathic Myelofibrosis (Agnogenic 
Myeloid Metaplasia).” In Williams Hematology, edited by 
Ernest Beutler et al. New York: McGraw Hill, 2001, 
pp.1125-36. 

Mavroudis, Dimitrios and John Barrett. “Myelofibrosis (Agno- 
genic Myeloid Metaplasia).” In Bone Marrow Failure 
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KEY TERMS 


Anemia—Low numbers of red blood cells in the 
blood. 


Benzene—A colorless volatile flammable toxic 
liquid hydrocarbon used as a solvent and as a 
motor fuel. 


Biopsy—Surgical removal of tissue for microscop- 
ic examination. 


Fibrosis—Buildup of scar tissue. 


Glucocorticoid therapy—Treatment using corti- 
coids that are anti-inflammatory and immunosup- 
pressive. 


Leukemia—Cancer of white blood cells. 


Portal hypertension—Extreme pressure on the 
blood vessels of the liver. 


Stem cell—A cell that has the ability to become 
many different specialized cells. 


Syndromes, edited by Neal Young. Philadelphia: W.B. 
Saunders Company, 2000, pp. 122-34. 

Peterson, Powers. “Myelofibrosis.” In Practical Diagnosis of 
Hematologic Disorders, edited by Carl Kjeldsberg. Chica- 
go: ASCP Press, 2000, pp.477-9. 

PERIODICALS 

Reilly, J.T. “Idiopathic Myelofibrosis: Pathogenesis, Natural 
History and Management.” Blood Reviews 11 (1997): 
233-42. 


Andrea Ruskin, M.D. 


Myelogram see Myelography 


í Myelography 


Definition 


Myelography is an x-ray examination of the spinal 
canal. A contrast agent is injected through a needle into 
the space around the spinal cord to display the spinal 
cord, spinal canal, and nerve roots on an x ray. 


Purpose 


The purpose of a myelogram is to evaluate the spinal 
cord and/or nerve roots for suspected compression. Pres- 
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Myelography 


sure on these delicate structures causes pain or other 
symptoms. A myelogram is performed when precise 
detail about the spinal cord is needed to make a definitive 
diagnosis. In most cases, myelography is used after other 
studies, such as magnetic resonance imaging (MRI) or a 
computed tomography scan (CT scan), have not yielded 
enough information to be sure of the disease process. 
Sometimes myelography followed by CT scan is an alter- 
native for patients who cannot have an MRI scan, because 
they have a pacemaker or other implanted metallic device. 


A herniated or ruptured intervertebral disc, popular- 
ly known as a slipped disc, is one of the most common 
causes for pressure on the spinal cord or nerve roots. 
Discs are pads of fiber and cartilage that contain rubbery 
tissue. They lie between the vertebrae, or individual 
bones, which make up the spine. Discs act as cushions, 
accommodating strains, shocks, and position changes. A 
disc may rupture suddenly, due to injury, or a sudden 
straining with the spine in an unnatural position. In other 
cases, the problem may come on gradually as a result of 
progressive deterioration of the discs with aging. The 
lower back is the most common area for this problem, 
but it sometimes occurs in the neck, and rarely in the 
upper back. A myelogram can help accurately locate the 
disc or discs involved. 


Myelography may be used when a tumor is suspect- 
ed. Tumors can originate in the spinal cord, or in tissues 
surrounding the cord. Cancers that have started in other 
parts of the body may spread or metastasize in the spine. 
It is important to precisely locate the mass causing pres- 
sure, so effective treatment can be undertaken. Patients 
with known cancer who develop back pain may require a 
myelogram for evaluation. 


Other conditions that may be diagnosed using myel- 
ography include arthritic bony growths, known as spurs, 
narrowing of the spinal canal, called spinal stenosis, or 
malformations of the spine. 


Precautions 


Patients who are unable to lie still or cooperate with 
positioning should not have this examination. Severe 
congenital spinal abnormalities may make the examina- 
tion technically difficult to carry out. Patients with a his- 
tory of severe allergic reaction to contrast material (x-ray 
dye) should report this to their physician. Pretreatment 
with medications to minimize the risk of severe reaction 
may be recommended. 


Description 
Myelograms can be performed in a hospital x-ray 


department or in an outpatient radiology facility. The 
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patient lies on the x-ray table on his or her stomach. The 
radiologist first looks at the spine under fluoroscopy, 
where the images appear on a monitor screen. This is 
done to find the best location to position the needle. The 
skin is cleaned, then numbed with local anesthetic. The 
needle is inserted. Occasionally, a small amount of cere- 
brospinal fluid, the clear fluid that surrounds the spinal 
cord and brain, may be withdrawn through the needle 
and sent for laboratory studies. Then contrast material is 
injected. The contrast material (dye) is a liquid that 
shows up on x rays. 


The x-ray table is tilted slowly. This allows the con- 
trast material to reach different levels in the spinal canal. 
The flow is observed under fluoroscopy, then x rays are 
taken with the table tilted at various angles. A footrest 
and shoulder straps or supports will keep the patient from 
sliding. 


In many instances, a CT scan of the spine will be 
performed immediately after a myelogram, while the 
contrast material is still in the spinal canal. This helps 
outline internal structures most clearly. 


A myelogram takes approximately 30-60 minutes. A 
CT scan adds about another hour to the examination. If 
the procedure is done as an outpatient exam, some facili- 
ties prefer the patient to stay in a recovery area for up to 
four hours. 


Preparation 


Patients should be well hydrated at the time of a 
myelogram. Increasing fluids the day before the study is 
usually recommended. All food and fluid intake should be 
stopped approximately four hours before the myelogram. 


Certain medications may need to be stopped for one 
to two days before myelography is performed. These 
include some antipsychotics, antidepressants, blood thin- 
ners, and diabetic medications. Patients should consult 
with their physician and/or the facility where the study is 
to be done. 


Patients who smoke may be asked to stop the day 
before the test. This helps decrease the chance of nausea 
or headaches after the myelogram. Immediately before 
the examination, patients should empty their bowels and 
bladder. 


Aftercare 


After the examination is completed, the patient usu- 
ally rests for several hours, with the head elevated. Extra 
fluids are encouraged, to help eliminate the contrast 
material and prevent headaches. A regular diet and rou- 
tine medications may be resumed. Strenuous physical 


GALE ENCYCLOPEDIA OF MEDICINE 2 


activities, especially any which involve bending over, 
may be discouraged for one or two days. The doctor 
should be notified if a fever, excessive nausea and vom- 
iting, severe headache, or stiff neck develop. 


Risks 


Headache is a common complication of myelogra- 
phy. It may begin several hours to several days after the 
examination. The cause is thought to be changes in cere- 
brospinal fluid pressure, not a reaction to the dye. The 
headache may be mild and easily alleviated with rest and 
increased fluids. Sometimes, nonprescription medicines 
are recommended. In some instances, the headache may 
be more severe and require stronger medication or other 
measures for relief. Many factors influence whether the 
patient develops this problem. These include the type of 
needle used and the age and sex of the patient. Patients 
with a history of chronic or recurrent headache are more 
likely to develop a headache after a myelogram. 


The chance of reaction to the contrast material is a 
very small, but potentially significant risk with myelogra- 
phy. It is estimated that only 5-10% of patients experience 
any effect from contrast exposure. The vast majority of 
reactions are mild, such as sneezing, nausea, or anxiety. 
These usually resolve by themselves. A moderate reac- 
tion, like wheezing or hives, may be treated with medica- 
tion, but is not considered life threatening. Severe reac- 
tions, such as heart or respiratory failure, happen very 
infrequently. These require emergency medical treatment. 


Rare complications of myelography include injury 
to the nerve roots from the needle, or from bleeding into 
the spaces around the roots. Inflammation of the delicate 
covering of the spinal cord, called arachnoiditis, or infec- 
tions, can also occur. Seizures are another very uncom- 
mon complication reported after myelography. 


Normal results 


A normal myelogram would show a spinal canal of 
normal width, with no areas of constriction or obstruction. 


Abnormal results 


A myelogram may reveal a herniated disk, tumor, 
bone spurs, or narrowing of the spinal canal (spinal 
stenosis). 


Resources 


BOOKS 

Daffner, Richard. Clinical Radiology, The Essentials. Balti- 
more: Williams and Wilkins, 1993. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 
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KEY TERMS 


Contrast agent—Also called a contrast medium, 
this is usually a barium or iodine dye that is inject- 
ed into the area under investigation. The dye 
makes the interior body parts more visible on an 
x-ray film. 


Torres, Lillian. Basic Medical Techniques and Patient Care in 
Imaging Technology. Philadelphia: Lippincott, 1997. 


ORGANIZATIONS 
The Spine Center. 1911 Arch St., Philadelphia, PA 19103. 
(215) 665-8300. <http://www.thespinecenter.com>. 


Ellen S. Weber, MSN 


Myeloma see Multiple myeloma 


i Myers-Briggs type indicator 


Definition 


The Myers-Briggs Type Indicator (MBTI) is a widely- 
used personality inventory, or test, employed in vocational, 
educational, and psychotherapy settings to evaluate person- 
ality type in adolescents and adults age 14 and older. 


Purpose 


In an educational setting, the MBTI may be per- 
formed to assess student learning style. Career counselors 
use the test to help others determine what occupational 
field they might be best suited for, and it is also used in 
organizational settings to assess management skills and 
facilitate teamwork and problem solving. Because the 
MBTI is also a tool for self-discovery, mental health pro- 
fessionals may administer the test in counseling sessions 
to provide their patients with insight into their behavior. 


Precautions 


The MBTI should only be administered, scored, and 
interpreted by a professional trained in its use. Cultural 
and language differences in the test subject may affect 
performance and may result in inaccurate test results. 
The test administrator should be informed before testing 
begins if the test taker is not fluent in English and/or he 
has a unique cultural background. 
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Myocardial biopsy 


KEY TERMS 


Multi-tasking—Performing multiple duties or tak- 
ing on multiple responsibilities and roles simulta- 
neously. 


Vocational—Relating to an occupation, career, or 
job. 


Description 


In 2000, an estimated two million people took the 
MBTI, making it the most frequently used personality 
inventory available. The test was first introduced in 1942, 
the work of mother and daughter Katharine C. Myers 
Briggs and Isabel Briggs. There are now several different 
versions of the test available. Form M, which contains 93 
items, is the most commonly used. 


The Myers-Briggs inventory is based on Carl Jung’s 
theory of types, outlined in his 1921 work Psychological 
Types. Jung’s theory holds that human beings are either 
introverts or extraverts, and their behavior follows from 
these inborn psychological types. He also believed that 
people take in and process information different ways, 
based on their personality traits. 


The Myers-Briggs evaluates personality type and 
preference based on the four Jungian psychological types: 
e extraversion (E) or introversion (1) 

e sensing (S) or intuition (N) 
e thinking (T) or feeling (F) 
e judging (J) or perceiving (P) 


Preparation 


Prior to the administration of the MBTI, the test sub- 
ject should be fully informed about the nature of the test 
and its intended use. He or she should also receive stan- 
dardized instructions for taking the test and any informa- 
tion on the confidentiality of the results. 


Normal results 


Myers-Briggs results are reported as a four-letter 
personality type (e.g., ESTP, ISFJ). Each letter corre- 
sponds to an individual’s preference in each of the four 
pairs of personality indicators (i.e., E or I, S or N, T or F, 
and J or P). There are a total of sixteen possible combina- 
tions of personality types on the MBTI. 


Letter One: E or I 


Extraverts focus more on people and things, intro- 
verts on ideas. 
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Letter Two: S or N 


Sensing dominant personalities prefer to perceive 
things through sight, sound, taste, touch, and smell, 
while intuition dominant types look to past experience 
and are more abstract in their thinking. 


Letter Three: T or F 


The third subtype is a measure of how people use 
judgement. Thinking types use logic to judge the world, 
while feeling types tend to view things on the basis of 
what emotions they invoke. 


Letter Four: J or P 


Everyone judges and perceives, but those who are 
judging dominant are said to be more methodical and 
results-oriented, while perceiving dominant personalities 
are good at multi-tasking and are flexible. 


Resources 


BOOKS 
Quenck, Naomi. Essentials of Myers-Briggs Type Indicator 
Assessment. New York: John Wiley & Sons, 1999. 


PERIODICALS 

“Identifying How We Think: The Myers-Briggs Type Indicator 
and the Hermann Brian Dominance Instrument.” The Har- 
vard Business Review. (July-August 1997) 75, no. 4: 114. 

ORGANIZATION 

American Psychological Association. Testing and Assessment 
Office of the Science Directorate. 750 First St., N.E., 
Washington, DC 20002-4242. (202)336-6000. <http:// 
www.apa.org/science/testing.html>. 

ERIC Clearinghouse on Assessment and Evaluation. 1131 
Shriver Laboratory Bldg 075, University of Maryland, 
College Park, MD 20742. (800) 464-3742. <http://www. 
ericae.net>. 


Paula Anne Ford-Martin 


i Myocardial biopsy 


Definition 


Myocardial biopsy is a procedure wherein a small 
portion of tissue is removed from the heart muscle for 
testing. This test is also known as endomyocardial biopsy. 


Purpose 


The main reason for a biopsy is to secure tissue sam- 
ples that will be useful in the diagnosis, treatment, and 
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Once the catheter is threaded up into the heart, the surgeon 
will take several small samples of muscle for laboratory analy- 
sis. (Custom Medical Stock Photo. Reproduced by permission.) 


care of heart muscle disorders. The test is also used to 
detect rejection after a heart transplantation procedure. 


Precautions 


This procedure is not used when the patient is taking 
blood-thinning medication (anticoagulant therapy). It 
should not be done when the patient has leukemia and 
aplastic anemia or if there is a blood clot on the interior 
wall of the heart. 


Description 


A long, flexible tube, called a catheter, is inserted into 
a vein and threaded up into the heart. The doctor can guide 
the catheter by watching its movement on a TV monitor 
showing an x-ray image of the area. The tip of the catheter 
is fitted with tiny jaws that the doctor can open and close. 
Once the catheter is in place, the doctor will take several 
small snips of muscle for microscopic examination. 


Preparation 


Preparation for myocardial biopsy is quite extensive. 
The patient will be asked not to eat for several hours 
before the procedure. A technician will shave the hair 
from the area of the incision and will also insert an intra- 
venous line in the arm. The patient will be given a seda- 
tive to relax but will not be fully anesthetized. The 
patient will be connected to an electrocardiograph (ECG) 
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KEY TERMS 


Anticoagulant—Medication that thins the blood 
and slows clot formation. 


Aplastic anemia—A greatly decreased production 
of all of the formed elements of the blood caused 
by a failure of the cell-generating capacity of the 
bone marrow. 


Electrocardiography—A test that uses electrodes 
attached to the chest with an adhesive gel to trans- 
mit the electrical impulses of the heart muscle to a 
recording device. 


Leukemia—A disease characterized by an increas- 
ing number of abnormal cells in the blood. 


to monitor the heart, and a blood-pressure cuff will be 
placed. Finally, the patient will be covered with sterile 
drapes, so that the area of the biopsy is kept free of 
germs. The cardiologist will numb the area where the 
catheter will be inserted. 


Aftercare 


At the end of the biopsy, the catheter will be removed 
and pressure will be applied at the site where it entered 
the blood vessel in order to encourage healing. The 
patient will then be taken to the recovery room. It is 
advisable to remain flat and not to move about for 6-8 
hours. After that time, most people begin walking around. 
Swelling and bruising at the puncture site are common 
and usually go away without need for further attention. 


Risks 


The risks involved with myocardial biopsy are small 
because the patient is monitored closely and attended by 
well-trained staff. Racing of the heart (palpitations) and 
quivering of the heart muscles (atrial fibrillation) are 
both possible during the procedure. 


Resources 


BOOKS 

McGoon, Michael D., ed. Mayo Clinic Heart Book: The Ulti- 
mate Guide to Heart Health. New York: William Morrow 
and Co., Inc., 1993. 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


Dorothy Elinor Stonely 
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Myocardial infarction see Heart attack 


i Myocardial resection 


Definition 


Myocardial resection is a surgical procedure in 
which a portion of the heart muscle is removed. 


Purpose 


Myocardial resection is done to improve the stability 
of the heart function or rhythm. Also known as endocar- 
dial resection, this open-heart surgery is done to destroy 
or remove damaged areas of the heart that cause life- 
threatening heart rhythms. This procedure is often per- 
formed in people who have had a heart attack, in order 
to prevent future rapid heart rates. It is also used in peo- 
ple who have Wolff-Parkinson-White syndrome (a 
condition resulting in abnormal heart rhythm). 


Precautions 


This is major surgery and should be the treatment of 
choice only after medications have failed and the use of 
an implantable cardioverter-defibrillator (a device 
that delivers electrical shock to control heart rhythm) has 
been ruled out. 


Description 


After receiving a general anesthetic, an incision will be 
made in the chest to expose the heart. When the exact 
source of the abnormal rhythm is identified, it is removed. If 
there are areas around the source that may contribute to the 
problem, they can be frozen with a special probe to further 
ensure against dangerous heart rates. The amount of tissue 
removed is so small, usually only 2 or 3 millimeters, that 
there is no damage to the structure of the heart. On some 
occasions, aneurysms of the heart wall are removed as well. 


Preparation 


Prior to surgery, the physician will explain the pro- 
cedure, routine blood tests will be completed, and con- 
sent forms will be signed. 


Aftercare 


Immediately after surgery, the patient will be moved 
to a recovery room until the effects of anesthesia have 
worn off. The patient will then be transferred to the 
intensive care unit for further recovery. In the intensive 
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KEY TERMS 


Implantable cardioverter-defibrillator—A device 
placed in the body to deliver an electrical shock to 
the heart in response to a serious abnormal rhythm. 


Wolff-Parkinson-White syndrome—An abnormal, 
rapid heart rhythm, due to an extra pathway for 
the electrical impulses to travel from the atria to 
the ventricles. 


care unit, the heart will be monitored for any distur- 
bances in rhythm and the patient will be watched for any 
signs of post-operative problems. 


Risks 


The risks of myocardial resection are based in large 
part on the person’s underlying heart condition and, 
therefore, vary greatly. The procedure involves opening 
the heart, so the person is at risk for the complications 
associated with major heart surgery such as stroke, 
shock, infection, and hemorrhage. 


Normal results 


Anywhere from 5-25% of post-heart attack patients 
do not survive open-heart surgery. The survivors have a 
90% arrhythmia-free one-year survival rate, (arrthymia is 
an irregular heart beat). 


Resources 


BOOKS 

McGoon, Michael D., ed. Mayo Clinic Heart Book: The Ulti- 
mate Guide to Heart Health. New York: William Morrow 
and Co., Inc., 1993. 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


Dorothy Elinor Stonely 


Í Myocarditis 


Definition 


Myocarditis is an inflammatory disease of the heart 
muscle (myocardium) that can result from a variety of 
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causes. While most cases are produced by a viral infec- 
tion, an inflammation of the heart muscle may also be 
instigated by toxins, drugs, and hypersensitive immune 
reactions. Myocarditis is a rare but serious condition that 
affects both males and females of any age. 


Description 


Most cases of myocarditis in the United States origi- 
nate from a virus, and the disease may remain undiag- 
nosed by doctors due to its general lack of initial symp- 
toms. The disease may also present itself as an acute, cat- 
astrophic illness that requires immediate treatment. 
Although the inflammation or degeneration of the heart 
muscle that myocarditis causes may be fatal, this disease 
often goes undetected. It may also disguise itself as 
ischemic, valvular, or hypertensive heart disease. 


An inflammation of the heart muscle may occur as 
an isolated disorder or be the dominating feature of a sys- 
temic disease (one that affects the whole body, like sys- 
temic lupus erythematosus). 


Causes and symptoms 


While there are several contributing factors that may 
lead to myocarditis, the primary cause is viral. Myocardi- 
tis usually results from the Coxsackie B virus, and may 
also result from measles, influenza, chicken pox, hepati- 
tis virus, or the adenovirus in children. If an acute onset 
of severe myocarditis occurs, a patient may display the 
following symptoms: 


e rhythm disturbances of the heart 

e rapid heartbeat (Ventricular tachycardia) 
e left or right ventricular enlargement 

¢ shortness of breath (Dyspnea) 


e pulmonary edema (the accumulation of fluid in the 
lungs due to left-sided heart failure) 


e swollen legs 
Additional causes of myocarditis include: 


e bacterial infections, such as tetanus, gonorrhea, or 
tuberculosis 


e parasite infections, such as Chagas’ disease (which is 
caused by an insect-borne protozoan most commonly 
seen in Central and South America) 


e rheumatic fever 
* surgery on the heart 


e radiation therapy for cancer that is localized in the 
chest, such as breast or lung cancer 


e certain medications 
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This illustration depicts the inflammation of the myocarditis, 
the middle muscular layer of the heart wall. (Custom Medical 
Stock Photo. Reproduced by permission.) 


As of 1996, research has shown that illegal drugs 
and toxic substances may also produce acute or chronic 
injury to the myocardium. These studies also indicate an 
increase in the incidence of toxic results from the use of 
cocaine. This illegal drug causes coronary artery spasm, 
myocardial infarction (heart attack), and arrhythmias, 
as well as myocarditis. 


Further studies conducted in 1996 indicate that mal- 
nutrition encourages the Coxsackie B virus to flourish, 
leading to the potential development of myocarditis. 
Human immunodeficiency virus (HIV) is also now rec- 
ognized as a cause of myocarditis, though its prevalence 
is not known. 


Symptoms of myocarditis may start as fatigue, short- 
ness of breath, fever and aching of the joints, all character- 
istic of a flu-like illness. In contrast to this type of mild 
appearance, myocarditis may also appear suddenly in the 
form of heart failure, or sudden cardiac death without any 
prior symptoms. If an inflammation of the heart muscle 
leads to congestive heart failure, symptoms such as swollen 
feet and ankles, distended neck veins, a rapid heartbeat, and 
difficulty breathing while reclining may all appear. 


Diagnosis 


The best way to diagnose myocarditis may be through 
a person’s observation of his or her own symptoms, fol- 
lowed by a thorough medical history and physical exam 
conducted by a doctor. Further tests usually include labo- 
ratory blood studies and echocardiography. An electro- 
cardiogram (ECG) is also routinely used due to its ability 
to detect a mild case of the disease. Cardiac catheteriza- 
tion and angiography are additional diagnostic tests used 
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KEY TERMS 


Adenovirus—One type of virus that can cause 
upper respiratory tract infections. 


Angiography—A procedure which uses x ray after 
injecting a radiopaque substance to examine the 
blood vessels and lymphatics. 


Arrhythmia—An irregular heartbeat or action. 


Cardiac catheterization—A diagnostic procedure 
that gives a comprehensive examination of how the 
heart and its blood vessels function; performed by 
inserting one or more catheters through a peripheral 
blood vessel in the arm or leg. 


Coxsackie B virus—A mild virus belonging to a 
group of viruses (coxsackievirus) that may produce 
a variety of illnesses, including myocarditis. 


Echocardiography—A noninvasive diagnostic pro- 
cedure that uses ultrasound to examine internal car- 
diac structures. 


to determine the presence of myocarditis, or to rule out 
other possible heart diseases that may lead to heart failure. 


Another measure used to diagnosis myocarditis is 
the endomyocardial biopsy procedure. This invasive 
catheterization procedure examines a biopsied, or 
“snipped,” piece of the endocardium (the lining mem- 
brane of the inner surface of the heart). The tissue sample 
is examined to verify the presence of the disease, as well 
as to try to determine the infective cause. An approach 
used only with a patient’s consent, this procedure may 
also confirm acute myocarditis, allowing close monitor- 
ing of potential congestive heart failure. 


Treatment 


While myocarditis is a serious condition, there is no 
medical treatment necessary if it results from a general 
viral infection. The only steps to recovery include rest and 
avoidance of physical exertion. Adequate rest becomes 
more important to recovery if the case is severe myocardi- 
tis with signs of dilated cardiomyopathy (disease of the 
heart muscles). In this case, medical treatment for conges- 
tive heart failure may include the following medications: 
angiotensin converting enzyme (ACE) inhibitors, diuret- 
ics to reduce fluid retention, digitalis to stimulate a 
stronger heartbeat, and low-dose beta-blockers. 


If myocarditis is caused by a bacterial infection, the 
disease is treated with antibiotics to fight the infection. 
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Electrocardiogram—A record of the electrical activ- 
ity of the heart, with each wave being labeled as P, 
Q, R, S, and T waves. Often used in the diagnosis of 
cases of abnormal cardiac rhythm and myocardial 
damage. 


Hypertensive heart disease—High blood pressure 
resulting in a disease of the heart. 


Ischemic heart disease—Insufficient blood supply 
to the heart muscle (myocardium). 


Valvular heart disease—A disease of any one of the 
four valves that controls blood flow into, through, 
and out of the heart. 


Ventricular tachycardia— An abnormally rapid 
heartbeat. It includes a series of at least three beats 
arising from a ventricular area at a rate of more than 
100 beats per minute, usually ranging from 150- 
200 beats per minute. 


If severe rhythm disturbances are involved, cardiac assist 
devices, an “artificial heart,” or heart transplantation 
may be the only option for complete recovery. 


Prognosis 


The outlook for a diagnosed case of myocarditis 
caused by a viral infection is excellent, with many cases 
healing themselves spontaneously. Severe or acute 
myocarditis may be controlled with medication to pre- 
vent heart failure. Because this disease may be mild or 
may be extreme and cause serious arrhythmias, the prog- 
nosis varies. Cases of myocarditis may vary from com- 
plete healing (with or without significant scarring), to 
severe congestive heart failure leading to death or 
requiring a heart transplant. 


Inflammation of the myocardium may also cause 
acute pericarditis (inflammation of the outer lining of 
the heart). Due to the potential effects of the disease, 
including sudden death, it is imperative that proper med- 
ical attention is obtained. 


Prevention 


Although myocarditis is an unpredictable disease, 
the following measures may help prevent its onset. Indi- 
viduals should: 


e take extra measures to avoid infections, and obtain 
appropriate treatment for infections 
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e limit alcohol consumption to no more than one or two 
drinks a day, if any 


e maintain current immunizations against diphtheria, 
tetanus, measles, rubella, and polio 


e avoid anything that may cause the abnormal heart to 
work too hard, including salt and vigorous exercise 


Resources 


BOOKS 

The Editors of Time-Life Books. The Medical Advisor: The 
Complete Guide to Alternative and Conventional Treat- 
ments. Alexandria, VA: Time Life, Inc., 1996. 

Griffith, H. Winter. “Myocarditis.” In Complete Guide To 
Symptoms, Illness & Surgery. New York: The Putnam 
Berkley Group, Inc., 1995. 

“Myocarditis & The Cardiomyopathies.” In Currrent Medical 
Diagnosis & Treatment. 35th ed. Ed. Lawrence M. Tier- 
ney Jr., Stephen J. McPhee, and Maxine A. Papdakis. 
Stamford: Appleton & Lange, 1996. 


PERIODICALS 

“Viral Myocarditis.” Physician and Sportsmedicine 23 (July 
1995): 63-66, 68. 

Zeppilli, Paolo, et al. “Role of Myocarditis in Athletes with 
Minor Arrhythmias and/or Echocardiographic Abnormali- 
ties.” Chest 106 (Aug. 1994): 373. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhlbi.nih.gov>. 


Beth A. Kapes 


i Myoglobin test 


Definition 


Myoglobin is a protein found in muscle. Myoglobin 
tests are done to evaluate a person who has symptoms of 
a heart attack (myocardial infarction) or other muscle 
damage. 


Purpose 


Myoglobin holds oxygen inside heart and skeletal 
muscle (muscles that attach to and move bones). It is 
continually released into the blood in small amounts due 
to normal turnover of muscle cells. Kidneys discard the 
myoglobin into urine. 


When muscle is damaged, as in a heart attack, larger 
amounts of myoglobin are released and blood levels rise 
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rapidly. Myoglobin is one of the first tests done to deter- 
mine if a person with chest pain is having a heart attack, as 
it may be one of the first blood tests to become abnormal. 


Damage or injury to skeletal muscle also causes 
myoglobin to be released into the blood. 


Description 


Heart attack must be diagnosed quickly. Medica- 
tions to prevent heart damage are effective only within a 
limited number of hours. Yet, because of their risk for 
excessive bleeding, these medications are given only 
after a diagnosis of heart attack is made. 


Myoglobin is one of several cardiac markers used to 
make the diagnosis. Cardiac markers are substances in 
blood whose levels rise in the hours following a heart 
attack. Increased levels help diagnose a heart attack; per- 
sistent normal levels rule it out. 


Each cardiac marker rises, peaks, and returns to a 
normal level according to its own timeline, or diagnostic 
window. Myoglobin is useful because it has the earliest 
diagnostic window. It is the first marker to rise after chest 
pain begins. Myoglobin levels rise within two to three 
hours, and sometimes as early as 30 minutes. They peak 
after six to nine hours. The levels return to normal within 
24-36 hours. 


Although a rise in myoglobin supports a diagnosis 
of heart attack, it is not conclusive. Simultaneous skeletal 
muscle damage could also cause the increase. Myoglobin 
rules out, rather than proves, a diagnosis in the following 
way. If myoglobin levels have not risen after more than 
five hours, a heart attack is unlikely. Normal levels in the 
first two to three hours do not rule out an infarction. 


The myoglobin test is sometimes repeated every one 
to two hours to watch for the rise and peak. Results are 
available within 30 minutes. 


Myoglobin in large amounts is toxic to the kidney. 
When a person has high amounts of myoglobin in the 
blood, kidney function must be monitored. 


Preparation 


This test requires 5 ml of blood. Collection of the 
sample takes only a few minutes. A urine myoglobin test 
requires 1 ml of urine collected into a urine collection cup. 


Aftercare 


Discomfort or bruising may occur at the puncture 
site or the person may feel dizzy or faint. Pressure to the 
puncture site until the bleeding stops reduces bruising. 
Warm packs to the puncture site relieve discomfort. 


2291 


}S9} UIqo]soAW 


Myomectomy 


KEY TERMS 


Cardiac marker—A substance in the blood that 
rises following a heart attack. 


Diagnostic window—A cardiac marker’s timeline 
for rising, peaking, and returning to normal after a 
heart attack. 


Myoglobin—A protein that holds oxygen in heart 
and skeletal muscle. It rises after damage to either 
of these muscle types. 


Normal results 


Normal results vary based on the laboratory and 
method used. 


Abnormal results 


Myoglobin levels and levels of other cardiac mark- 
ers are usually considered before finally confirming a 
diagnosis of heart attack. A level that has doubled after 
one to two hours, even if the level is still in the normal 
range, indicates a significant rise that may be due to heart 
attack. 


Increased levels are also found with skeletal muscle 
damage or disease, such as an injury, muscular dystro- 
phy, or polymyositis. Myoglobin levels also rise during 
renal failure because kidneys lose their ability to clear 
myoglobin from blood. 


Resources 


BOOKS 
Wu, Alan, ed. Cardiac Markers. Washington, DC: American 
Association of Clinical Chemistry (AACC) Press, 1998. 


PERIODICALS 

Chesebro, Marcia J. “Using Serum Markers in the Early Diag- 
nosis of Myocardial Infarction.” American Family Physi- 
cian (June 1997): 2667-2674. 

Keffer, Joseph. “Myocardial Markers of Injury. Evolution and 
Insights.” American Journal of Clinical Pathology (Mar. 
1996): 305-320. 

Mercer, Donald W. “Role of Cardiac Markers in Evaluation of 
Suspected Heart attack. Selecting the Most Clinically 
Useful Indicators.” Postgraduate Medicine (Nov. 1997): 
113-117, 121-122. 


Nancy J. Nordenson 


Myomas see Uterine fibroids 
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I Myomectomy 


Definition 


Myomectomy is the removal of fibroids (noncancer- 
ous tumors) from the wall of the uterus. Myomectomy is 
the preferred treatment for symptomatic fibroids in 
women who want to keep their uterus. Larger fibroids 
must be removed with an abdominal incision, but small 
fibroids can be taken out using laparoscopy or hys- 
teroscopy. 


Purpose 


A myomectomy can remove uterine fibroids that 
are causing symptoms. It is an alternative to surgical 
removal of the whole uterus (hysterectomy). The proce- 
dure can relieve fibroid-induced menstrual symptoms 
that have not responded to medication. Myomectomy 
also may be an effective treatment for infertility caused 
by the presence of fibroids. 


Precautions 


There is a risk that removal of the fibroids may lead 
to such severe bleeding that the uterus itself will have to 
be removed. Because of the risk of blood loss during a 
myomectomy, patients may want to consider banking 
their own blood before surgery. 


Description 


Usually, fibroids are buried in the outer wall of the 
uterus and abdominal surgery is required. If they are on 
the inner wall of the uterus, uterine fibroids can be 
removed using hysteroscopy. If they are on a stalk 
(pedunculated) on the outer surface of the uterus, 
laparoscopy can be performed. 


Removing fibroids through abdominal surgery is a 
more difficult and slightly more risky operation than a 
hysterectomy. This is because the uterus bleeds from the 
sites where the fibroids were, and it may be difficult or 
impossible to stop the bleeding. This surgery is usually 
performed under general anesthesia, although some 
patients may be given a spinal or epidural anesthesia. 


The incision may be horizontal (the “bikini” inci- 
sion) or a vertical incision from the navel downward. 
After separating the muscle layers underneath the skin, 
the surgeon makes an opening in the abdominal wall. 
Next, the surgeon makes an incision over each fibroid, 
grasping and pulling out each growth. 


Every opening in the uterine wall is then stitched 
with sutures. The uterus must be meticulously repaired in 
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order to eliminate potential sites of bleeding or infection. 
Then, the surgeon sutures the abdominal wall and muscle 
layers above it with absorbable stitches, and closes the 
skin with clips or nonabsorbable stitches. 


When appropriate, a laparoscopic myomectomy 
may be performed. In this procedure, the surgeon 
removes fibroids with the help of a viewing tube (laparo- 
scope) inserted into the pelvic cavity through an incision 
in the navel. The fibroids are removed through a tiny 
incision under the navel that is much smaller than the 4 
or 5 inch opening required for a standard myomectomy. 


If the fibroids are small and located on the inner sur- 
face of the uterus, they can be removed with a thin tele- 
scope-like device called a hysteroscope. The hystero- 
scope is inserted into the vagina through the cervix and 
into the uterus. This procedure does not require any 
abdominal incision, so hospitalization is shorter. 


Preparation 


Surgeons often recommend hormone treatment with 
a drug called leuprolide (Lupron) two to six months 
before surgery in order to shrink the fibroids. This makes 
the fibroids easier to remove. In addition, Lupron stops 
menstruation, so women who are anemic have an oppor- 
tunity to build up their blood count. While the drug 
treatment may reduce the risk of excess blood loss during 
surgery, there is a small risk that temporarily-smaller 
fibroids might be missed during myomectomy, only to 
enlarge later after the surgery is completed. 


Aftercare 


Patients may need four to six weeks of recovery fol- 
lowing a standard myomectomy before they can return to 
normal activities. Women who have had laparoscopic or 
hysteroscopic myomectomies, however, can leave the 
hospital the day after surgery and usually recovery com- 
pletely within two to three days to one to three weeks. 


Risks 


The risks of a myomectomy performed by a skilled 
surgeon are about the same as hysterectomy (one of the 
most common and safest surgeries). Removing multiple 
fibroids is more difficult and slightly more risky. 


Possible complications include: 
e infection 
* blood loss 


e the wall of the uterus may be weakened if the removal of 
a large fibroid leaves a wound that extends the complete 
thickness of the wall. Special precautions may be needed 
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Epidural anesthesia—A method of pain relief for 
surgery in which local anesthetic is injected into 
the epidural space in the middle and lower back. 


in future pregnancies. For example, the delivery may need 
to be performed surgically (Caesarean section) 


e adverse reactions to anesthesia 
e internal scarring (and possible infertility) 


Since fibroids tend to appear and grow as a woman 
ages (until menopause), it is possible that new fibroids 
will appear after myomectomy. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
The Harvard Guide to Women’s Health. Cambridge, MA: 
Harvard University Press, 1996. 

The Surgery Book: An Illustrated Guide to 73 of the Most Com- 
mon Operations. Ed. Robert M. Younson, et al. New York: 
St. Martin’s Press, 1993. 


OTHER 

Toaff, Michael E. “Myomectomy.” Alternatives to Hysterecto- 
my Page. <http://www.netreach.net/~hysterectomyedu/ 
myomecto.htm>. 


Carol A. Turkington 


f Myopathies 


Definition 


Myopathies are diseases of skeletal muscle which 
are not caused by nerve disorders. These diseases cause 
the skeletal or voluntary muscles to become weak or 
wasted. 


Description 


There are many different types of myopathies, some 
of which are inherited, some inflammatory, and some 
caused by endocrine problems. Myopathies are rare and 
not usually fatal. Typically, effects are mild, largely caus- 
ing muscle weakness and movement problems, and many 
are transitory. Only rarely will patients become dependent 
on a wheelchair. However, muscular dystrophy (which 
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Myopathies 


is technically a form of myopathy) is far more severe. 
Some types of this disease are fatal in early adulthood. 


Causes and symptoms 


Myopathies are usually degenerative, but they are 
sometimes caused by drug side effects, chemical poison- 
ing, or a chronic disorder of the immune system. 


Genetic myopathies 


Among their many functions, genes are responsible 
for overseeing the production of proteins important in 
maintaining healthy cells. Muscle cells produce thousands 
of proteins. With each of the inherited myopathies, a 
genetic defect is linked to a lack of, or problem with, one 
of the proteins needed for normal muscle cell function. 


There are several different kinds of myopathy 
caused by defective genes: 


e central core disease 

* centronuclear (myotubular) myopathy 
e myotonia congenita 

* nemaline myopathy 

e paramyotonia congenita 


e periodic paralysis (hypokalemic and hyperkalemic 
forms) 


e mitochondrial myopathies 


Most of these genetic myopathies are dominant, 
which means that a child needs to inherit only one copy 
of the defective gene from one parent in order to have the 
disease. The parent with the defective gene also has the 
disorder, and each of this parent’s children has a 50% 
chance of also inheriting the disease. Male and female 
children are equally at risk. 


However, one form of myotonia congenita and 
some forms of nemaline myopathy must be inherited 
from both parents, each of whom carry a recessive 
defective gene but who don’t have symptoms of the dis- 
ease. Each child of such parents has a 25% chance of 
inheriting both genes and showing signs of the disease, 
and a 50% chance of inheriting one defective gene from 
only one parent. If the child inherited just one defective 
gene, he or she would be a carrier but would not show 
signs of the disease. 


A few forms of centronuclear myopathy develop pri- 
marily in males. Females who inherit the defective gene 
are usually carriers without symptoms, like their moth- 
ers, but they can pass on the disease to their sons. Mito- 
chondrial myopathies are inherited through the mother, 
since sperm don’t contain mitochondria. (Mitochondria 
play a key role in energy production in the body’s cells.) 
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The major symptoms associated with the genetic 
myopathies include: 


e Central core disease: mild weakness of voluntary mus- 
cles, especially in the hips and legs; hip displacement; 
delays in reaching developmental motor milestones; 
problems with running, jumping, and climbing stairs 
develop in childhood 


Centronuclear myopathy: weakness of voluntary mus- 
cles including those on the face, arms, legs, and trunk; 
drooping upper eyelids; facial weakness; foot drop; 
affected muscles almost always lack reflexes 


Myotonia congenita: voluntary muscles of the arms, legs, 
and face are stiff or slow to relax after contracting 
(myotonia); stiffness triggered by fatigue, stress, cold, or 
long rest periods, such as a night’s sleep; stiffness can be 
relieved by repeated movement of the affected muscles 


Nemaline myopathy: moderate weakness of voluntary 
muscles in the arms, legs, and trunk; mild weakness of 
facial muscles; delays in reaching developmental motor 
milestones; decreased or absent reflexes in affected 
muscles; long, narrow face; high-arched palate; jaw 
projects beyond upper part of the face 


Paramyotonia congenita: stiffness (myotonia) of volun- 
tary muscles in the face, hands, and forearms; attacks 
spontaneous or triggered by cold temperatures; stiffness 
made worse by repeated movement; episodes of stiff- 
ness last longer than those seen in myotonia congenita 


Periodic paralysis: attacks of temporary muscle weak- 
ness (muscles work normally between attacks); in the 
hypokalemic (low calcium) form, attacks triggered by 
vigorous exercise, heavy meals (high in carbohy- 
drates), insulin, stress, alcohol, infection, pregnancy; 
in the hyperkalemic (normal/high calcium) form, 
attacks triggered by vigorous exercise, stress, pregnan- 
cy, missing a meal, steroid drugs, high potassium intake 


Mitochondrial myopathies: symptoms vary quite wide- 
ly with the form of the disease and may include pro- 
gressive weakness of the eye muscles (ocular myopa- 
thy), weakness of the arms and legs, or multisystem 
problems primarily involving the brain and muscles 


Endocrine-related myopathies 


In some cases, myopathies can be caused by a mal- 
functioning gland (or glands), which produces either too 
much or too little of the chemical messengers called hor- 
mones. Hormones are carried by the blood and one of their 
many functions is to regulate muscle activity. Problems in 
producing hormones can lead to muscle weakness. 


Hyperthyroid myopathy and hypothyroid myopathy 
affect different muscles in different ways. Hyperthyroid 
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myopathy occurs when the thyroid gland produces too 
much thyroxine, leading to muscle weakness, some mus- 
cle wasting in hips and shoulders, and, sometimes, prob- 
lems with eye muscles. The hypothyroid type occurs 
when too little hormone is produced, leading to stiffness, 
cramps, and weakness of arm and leg muscles. 


Inflammatory myopathies 


Some myopathies are inflammatory, leading to 
inflamed, weakened muscles. Inflammation is a protec- 
tive response of injured tissues characterized by redness, 
increased heat, swelling, and/or pain in the affected area. 
Examples of this type include polymyositis, dermato- 
myositis, and myositis ossificans. 


Dermatomyositis is a disease of the connective tis- 
sue that also involves weak, tender, inflamed muscles. In 
fact, muscle tissue loss may be so severe that the person 
may be unable to walk. Skin inflammation is also pre- 
sent. The cause is unknown, but viral infection and 
antibiotics are associated with the condition. In some 
cases, dermatomyositis is associated with rheumatologic 
disease or cancer. Polymyositis involves inflammation 
of many muscles usually accompanied by deformity, 
swelling, sleeplessness, pain, sweating, and tension. It, 
too, may be associated with cancer. Myositis ossificans is 
a rare inherited disease in which muscle tissue is 
replaced by bone, beginning in childhood. 


Muscular dystrophy 


While considered to be a separate group of diseases, 
the muscular dystrophies also technically involve muscle 
wasting and can be described as myopathies. These rela- 
tively rare diseases appear during childhood and adoles- 
cence, and are caused by muscle destruction or degenera- 
tion. They are a group of genetic disorders caused by 
problems in the production of key proteins. 


The forms of muscular dystrophy (MD) differ 
according to the way they are inherited, the age of onset, 
the muscles they affect, and how fast they progress. The 
most common type is Duchenne MD, affecting one or 
two in every 10,000 boys. Other types of MD include 
Becker’s, myotonic dystrophy, limb-girdle MD, and 
facioscapulohumeral MD. 


Diagnosis 


Early diagnosis of myopathy is important so that the 
best possible care can be provided as soon as possible. 
An experienced physician can diagnose a myopathy by 
evaluating a person’s medical history and by performing 
a thorough physical exam. Diagnostic tests can help dif- 
ferentiate between the different types of myopathy, as 
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KEY TERMS 


Electromyogram (EMG)—A diagnostic test that 
records the electrical activity of muscles. In the 
test, small electrodes are placed on or in the skin; 
the patterns of electrical activity are projected on a 
screen or over a loudspeaker. This procedure is 
used to test for muscle disorders, including mus- 
cular dystrophy. 


Inflammation—A protective response of injured 
tissues characterized by redness, increased heat, 
swelling, and/or pain in the affected area. 


Voluntary muscles—Muscles producing voluntary 
movement. 


well as between myopathy and other neuromuscular dis- 
orders. If the doctor suspects a genetic myopathy, a thor- 
ough family history will also be taken. 


Diagnostic tests the doctor may order include: 
* measurements of potassium in the blood 
e muscle biopsy 


e electromyogram (EMG) 


Treatment 


Treatment depends on the specific type of myopathy 
the person has: 


e periodic paralysis: medication and dietary changes 


e hyperthyroid or hypothyroid myopathy: treatment of 
the underlying thyroid abnormality 


e myositis ossificans: medication may prevent abnormal 
bone formation, but there is no cure following onset 


e central core disease: no treatment 

e nemaline myopathy: no treatment 

e centronuclear (myotubular) myopathy: no treatment 
e paramyotonia congenita: treatment often unnecessary 


e myotonia congenita: drug treatment (if necessary), but 
drugs don’t affect the underlying disease, and attacks 
may still occur 


Prognosis 


The prognosis for patients with myopathy depends 
on the type and severity of the individual disease. In most 
cases, the myopathy can be successfully treated and the 
patient returned to normal life. 
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Muscular dystrophy, however, is generally a much 
more serious condition. Duchenne’s MD is usually fatal 
by the late teens; Becker’s MD is less serious and may 
not be fatal until the 50s. 


Resources 


BOOKS 
Knowles, Anne. Under the Shadow. New York: Harper & Row, 
1983. 


ORGANIZATIONS 
Muscular Dystrophy Association. 3300 East Sunrise Drive, Tuc- 
son, AZ 85718. (800) 572-1717. <http://www.mdausa.org>. 


OTHER 
Facts About Myopathies. Tucson, AZ: Muscular Dystrophy 
Association, 1993. 


Carol A. Turkington 


i Myopia 


Definition 


Myopia is the medical term for nearsightedness. 
People with myopia see objects more clearly when they 
are close to the eye, while distant objects appear blurred 
or fuzzy. Reading and close-up work may be clear, but 
distance vision is blurry. 


Description 


To understand myopia it is necessary to have a basic 
knowledge of the main parts of the eye’s focusing sys- 
tem: the cornea, the lens, and the retina. The cornea is a 
tough, transparent, dome-shaped tissue that covers the 
front of the eye (not to be confused with the white, 
opaque sclera). The cornea lies in front of the iris (the 
colored part of the eye). The lens is a transparent, dou- 
ble-convex structure located behind the iris. The retina is 
a thin membrane that lines the rear of the eyeball. Light- 
sensitive retinal cells convert incoming light rays into 
electrical signals that are sent along the optic nerve to the 
brain, which then interprets the images. 


In people with normal vision, parallel light rays 
enter the eye and are bent by the cornea and lens (a 
process called refraction) to focus precisely on the retina, 
providing a crisp, clear image. In the myopic eye, the 
focusing power of the cornea (the major refracting struc- 
ture of the eye) and the lens is too great with respect to 
the length of the eyeball. Light rays are bent too much, 
and they converge in front of the retina. This inaccuracy 
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is called a refractive error. In other words, an overfo- 
cused fuzzy image is sent to the brain. 


There are many types of myopia. Some common 
types include: 


e physiologic 
* pathologic 
e acquired 


By far the most common form, physiologic myopia 
develops in children sometime between the ages of 5-10 
years and gradually progresses until the eye is fully 
grown. Physiologic myopia may include refractive 
myopia (the cornea and lens-bending properties are too 
strong) and axial myopia (the eyeball is too long). Patho- 
logic myopia is a far less common abnormality. This con- 
dition begins as physiologic myopia, but rather than sta- 
bilizing, the eye continues to enlarge at an abnormal rate 
(progressive myopia). This more advanced type of 
myopia may lead to degenerative changes in the eye 
(degenerative myopia). Acquired myopia occurs after 
infancy. This condition may be seen in association with 
uncontrolled diabetes and certain types of cataracts. 
Antihypertensive drugs and other medications can also 
affect the refractive power of the lens. 


Genetic profile 


Eyecare professionals have debated the role of 
genetics in the development of myopia for many years. 
Some believe that a tendency toward myopia may be 
inherited, but the actual disorder results from a combina- 
tion of environmental and genetic factors. Environmental 
factors include close work; work with computer monitors 
or other instruments that emit some light (electron micro- 
scopes, photographic equipment, lasers, etc.); emotional 
stress; and eye strain. 


A variety of genetic patterns for inheriting myopia 
have been suggested, ranging from a recessive pattern 
with complete penetrance in people who are homozygot- 
ic for myopia to an autosomal dominant pattern; an auto- 
somal recessive pattern; and various mixtures of these 
patterns. One explanation for this lack of agreement is 
that the genetic profile of high myopia (defined as a 
refractive error greater than -6 diopters) may differ from 
that of low myopia. Some researchers think that high 
myopia is determined by genetic factors to a greater 
extent than low myopia. 


Another explanation for disagreement regarding the 
role of heredity in myopia is the sensitivity of the human 
eye to very small changes in its anatomical structure. Since 
even small deviations from normal structure cause signifi- 
cant refractive errors, it may be difficult to single out any 
specific genetic or environmental factor as their cause. 
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Genetic markers and gene mapping 


Since 1992, genetic markers that may be associated 
with genes for myopia have been located on human chro- 
mosomes 1, 2, 12, and 18. There is some genetic informa- 
tion on the short arm of chromosome 2 in highly myopic 
people. Genetic information for low myopia appears to be 
located on the short arm of chromosome 1, but it is not 
known whether this information governs the structure of 
the eye itself or vulnerability to environmental factors. 


In 1998 a team of American researchers presented 
evidence that a gene for familial high myopia with an 
autosomal dominant transmission pattern could be 
mapped to human chromosome 18 in eight North Ameri- 
can families. The same group also found a second locus 
for this form of myopia on human chromosome 12 ina 
large German/Italian family. In 1999 a group of French 
researchers found no linkage between chromosome 18 
and 32 French families with familial high myopia. These 
findings have been taken to indicate that more than one 
gene is involved in the transmission of the disorder. 


Family studies 


It has been known for some years that a family histo- 
ry of myopia is one of the most important risk factors for 
developing the condition. Only 6%-15% of children with 
myopia come from families in which neither parent is 
myopic. In families with one myopic parent, 23%-40% 
of the children develop myopia. If both parents are 
myopic, the rate rises to 33%-60% for their children. One 
American study found that children with two myopic 
parents are 6.42 times as likely to develop myopia them- 
selves as children with only one or no myopic parents. 
The precise interplay of genetic and environmental fac- 
tors in these family patterns, however, is not yet known. 


One multigenerational study of Chinese subjects 
indicated that subjects in the third generation had a higher 
risk of developing myopia even if their parents were not 
myopic. The researchers concluded that, at least in China, 
the genetic factors in myopia have remained constant over 
the past three generations while the environmental factors 
have intensified. The increase in the percentage of people 
with myopia over the last 50 years in the United States 
has led American researchers to the same conclusion. 


Myopia is the most common eye disorder in 
humans around the world. It affects between 25% and 
35% of the adult population in the United States and the 
developed countries, but is thought to affect as much as 
40% of the population in some parts of Asia. Some 
researchers have found slightly higher rates of myopia 
in women than in men. 


The age distribution of myopia in the United States 
varies considerably. Five-year-olds have the lowest rate 
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Retina 
Cornea 


Nearsightedness (myopia) 


Myopia, or nearsightedness, is a condition of the eye in 
which objects are seen more clearly when close to the eye 
while distant objects appear blurred or fuzzy. (Illustration by 
Electronic Illustrators Group.) 


of myopia (less than 5%) of any age group. The preva- 
lence of myopia rises among children and adolescents in 
school until it reaches the 25%-35% mark in the young 
adult population. It declines slightly in the over-45 age 
group; about 20% of 65-year-olds have myopia. The fig- 
ure drops to 14% for Americans over 70. 


Other factors that affect the demographic distribu- 
tion of myopia are income level and education. The 
prevalence of myopia is higher among people with 
above-average incomes and educational attainments. 
Myopia is also more prevalent among people whose 
work requires a great deal of close focusing, including 
work with computers. 


Causes and symptoms 


Myopia is said to be caused by an elongation of the 
eyeball. This means that the oblong (as opposed to nor- 
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mal spherical) shape of the myopic eye causes the cornea 
and lens to focus at a point in front of the retina. A more 
precise explanation is that there is an inadequate correla- 
tion between the focusing power of the cornea and lens 
and the length of the eye. 


People are generally born with a small amount of 
hyperopia (farsightedness), but as the eye grows this 
decreases and myopia does not become evident until later. 
This change is one reason why some researchers think 
that myopia is an acquired rather than an inherited trait. 


The symptoms of myopia are blurred distance vision, 
eye discomfort, squinting, and eye strain. 


Diagnosis 


The diagnosis of myopia is typically made during the 
first several years of elementary school when a teacher 
notices a child having difficulty seeing the chalkboard, 
reading, or concentrating. The teacher or school nurse 
often recommends an eye examination by an ophthal- 
mologist or optometrist. An ophthalmologist—M.D. or 
D.O. (Doctor of Osteopathy)—is a medical doctor trained 
in the diagnosis and treatment of eye problems. Ophthal- 
mologists also perform eye surgery. An optometrist 
(O.D.) diagnoses and manages and/or treats eye and visu- 
al disorders. In many states, optometrists are licensed to 
use diagnostic and therapeutic drugs. 


A patient’s distance vision is tested by reading letters 
or numbers on a chart posted a set distance away (usually 
20 ft). The doctor asks the patient to view images through 
a variety of lenses to obtain the best correction. The doc- 
tor also examines the inside of the eye and the retina. An 
instrument called a slit lamp is used to examine the 
cornea and lens. The eyeglass prescription is written in 
terms of diopters (D), which measure the degree of refrac- 
tive error. Mild to moderate myopia usually falls between 
-1.00D and -6.00D. Normal vision is commonly referred 
to as 20/20 to describe the eye’s focusing ability at a dis- 
tance of 20 ft from an object. For example, 20/50 means 
that a myopic person must stand 20 ft away from an eye 
chart to see what a normal person can see at 50 ft. The 
larger the bottom number, the greater the myopia. 


Treatment 


People with myopia have three main options for 
treatment: eyeglasses, contact lenses, and for those who 
meet certain criteria, refractive eye surgery. 


Eyeglasses 


Eyeglasses are the most common method used to 
correct myopia. Concave glass or plastic lenses are 
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placed in frames in front of the eyes. The lenses are 
ground to the thickness and curvature specified in the 
eyeglass prescription. The lenses cause the light rays to 
diverge so that they focus further back, directly on the 
retina, producing clear distance vision. 


Contact lenses 


Contact lenses are a second option for treatment. 
Contact lenses are extremely thin round discs of plastic 
that are worn on the eye in front of the cornea. Although 
there may be some initial discomfort, most people quick- 
ly grow accustomed to contact lenses. Hard contact lens- 
es, made from a material called PMMA, are virtually 
obsolete. Rigid gas permeable lenses (RGP) are made of 
plastic that holds its shape but allows the passage of 
some oxygen into the eye. Some believe that RGP lenses 
may halt or slow the progression of myopia because they 
maintain a constant, gentle pressure that flattens the 
cornea. As of 2001, the National Eye Institute is conduct- 
ing an ongoing study of RGP lenses called the Contact 
Lens and Myopia Progression (CLAMP) Study, with 
results to be published in 2003. 


A procedure called orthokeratology acts on this 
principle of “corneal molding.” However, when contact 
lenses are discontinued for a period of time, the cornea 
will generally go back to its original shape. Rigid gas 
permeable lenses offer crisp, clear, sight. Soft contact 
lenses are made of flexible plastic and can be up to 80% 
water. Soft lenses offer increased comfort and the advan- 
tage of extended wear; some can be worn continuously 
for up to one week. While oxygen passes freely through 
soft lenses, bacterial contamination and other problems 
can occur, requiring replacement of lenses on a regular 
basis. It is very important to follow the cleaning and dis- 
infecting regimens prescribed because protein and lipid 
buildup can occur on the lenses, causing discomfort or 
increasing the risk of infection. Contact lenses offer sev- 
eral benefits over glasses, including: better vision, less 
distortion, clear peripheral vision, and cosmetic appeal. 
In addition, contacts don’t steam up from perspiration or 
changes in temperature. 


Refractive eye surgery 


For people who find glasses and contact lenses 
inconvenient or uncomfortable, and who meet selection 
criteria regarding age, degree of myopia, general health, 
etc., refractive eye surgery is a third treatment alternative. 
There are three types of corrective surgeries available as 
of 2001: 1) radial keratotomy (RK), 2) photorefractive 
keratectomy (PRK), and 3) laser-assisted in-situ ker- 
atomileusis (LASIK), which is still under clinical evalua- 
tion by the Food and Drug Administration (FDA). Refrac- 
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KEY TERMS 


Accommodation—The ability of the lens to change 
its focus from distant to near objects. It is achieved 
through the action of the ciliary muscles that 
change the shape of the lens. 


Cornea—The transparent structure of the eye over 
the lens that is continous with the sclera in forming 
the outermost, protective, layer of the eye. 


Diopter (D)—A unit of measure for describing 
refractive power. 


Laser-assisted in-situ keratomileusis (LASIK)—A 
procedure that uses a cutting tool and a laser to 
modify the cornea and correct moderate to high 
levels of myopia. 


Lens—tThe transparent, elastic, curved structure 
behind the iris (colored part of the eye) that helps 
focus light on the retina. 


Ophthalmologist—A physician specializing in the 
medical and surgical treatment of eye disorders. 


Optic nerve—A bundle of nerve fibers that carries 
visual messages from the retina in the form of elec- 
trical signals to the brain. 


Optometrist—A medical professional who exam- 
ines and tests the eyes for disease and treats visual 
disorders by prescribing corrective lenses and/or 
vision therapy. In many states, optometrists are 
licensed to use diagnostic and therapeutic drugs to 
treat certain ocular diseases. 


Orthokeratology—A method of reshaping the 
cornea using a contact lens. It is not considered a 
permanent method to reduce myopia. 


tive eye surgery improves myopic vision by permanently 
changing the shape of the cornea so that light rays focus 
properly on the retina. These procedures are performed on 
an outpatient basis and generally take 10-30 minutes. 


RADIAL KERATOTOMY. Radial keratotomy (RK), the 
first of these procedures made available, has a high asso- 
ciated risk. It was first developed in Japan and the Soviet 
Union, and introduced into the United States in 1978. 
The surgeon uses a delicate diamond-tipped blade, a 
microscope, and microscopic instruments to make sever- 
al spoke-like “radial” incisions in the non-viewing 
(peripheral) portion of the cornea. As the incisions heal, 
the slits alter the curve of the cornea, making it more flat, 
which may improve the focus of images onto the retina. 
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Peripheral vision—the ability to see objects that are 
not located directly in front of the eye. Peripheral 
vision allows people to see objects located on the 
side or edge of their field of vision. 


Photorefractive keratectomy (PRK)—A procedure 
that uses an excimer laser to make modifications to 
the cornea and permanently correct myopia. As of 
early 1998, only two lasers have been approved by 
the FDA for this purpose. 


Radial keratotomy (RK)—A surgical procedure 
involving the use of a diamond-tipped blade to 
make several spoke-like slits in the peripheral (non- 
viewing) portion of the cornea to improve the focus 
of the eye and correct myopia by flattening the 
cornea. 


Refraction—The bending of light rays as they pass 
from one medium through another. Used to 
describe the action of the cornea and lens on light 
rays as they enter the eye. Also used to describe the 
determination and measurement of the eye’s focus- 
ing system by an optometrist or ophthalmologist. 


Refractive eye surgery—A general term for surgical 
procedures that can improve or correct refractive 
errors by permanently changing the shape of the 
cornea. 


Retina—tThe light-sensitive layer of tissue in the 
back of the eye that receives and transmits visual 
signals to the brain through the optic nerve. 


Visual acuity—The ability to distinguish details and 
shapes of objects. 


PHOTOREFRACTIVE KERATECTOMY. Photorefractive 
keratectomy (PRK) involves the use of a computer to mea- 
sure the shape of the cornea. Using these measurements, 
the surgeon applies a computer-controlled laser to make 
modifications to the cornea. The PRK procedure flattens 
the cornea by vaporizing small amounts of tissue from the 
cornea’s surface. As of early 2001, only two excimer lasers 
are approved by the FDA for PRK, although other lasers 
have been used. It is important to make sure the laser 
being used is FDA approved. Photorefractive keratectomy 
can be used to treat mild to moderate forms of myopia. 
The cost is approximately $2,000 per eye. 


LASER-ASSISTED IN-SITU KERATOMILEUSIS. Laser- 
assisted in-situ keratomileusis (LASIK) is the newest of 
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these procedures. It is recommended for moderate to 
severe cases of myopia. A variation on the PRK method, 
LASIK uses lasers and a cutting tool called a microker- 
atome to cut a circular flap on the cornea. The flap is 
flipped back to expose the inner layers of the cornea. The 
cornea is treated with a laser to change the shape and 
focusing properties, then the flap is replaced. 


Risks 


All of these surgical procedures carry risks, the most 
serious being corneal scarring, corneal rupture, infection, 
cataracts, and loss of vision. In addition, a study pub- 
lished in March 2001 warns that mountain climbers who 
have had LASIK surgery should be aware of possible 
changes in their vision at high altitudes. The lack of oxy- 
gen at high altitudes causes temporary changes in the 
thickness of the cornea. 


Since refractive eye surgery doesn’t guarantee 20/20 
vision, it is important to have realistic expectations 
before choosing this treatment. In a 10-year study con- 
ducted by the National Eye Institute between 1983 and 
1993, over 50% of people with radial keratotomy gained 
20/20 vision, and 85% passed a driving test (requiring 
20/40 vision) after surgery, without glasses or contact 
lenses. Even if the patient gains near-perfect vision, how- 
ever, there are potentially irritating side effects, such as 
postoperative pain, poor night vision, variation in visual 
acuity, light sensitivity and glare, and optical distortion. 
Refractive eye surgeries are considered elective proce- 
dures and are rarely covered by insurance plans. 


Myopia treatments under research include corneal 
implants and permanent surgically placed contact lenses. 


Alternative treatments 


Some eye care professionals recommend treatments 
to help improve circulation, reduce eye strain, and relax 
the eye muscles. It is possible that by combining exercises 
with changes in behavior, the progression of myopia may 
be slowed or prevented. Alternative treatments include: 
visual therapy (also referred to as vision training or eye 
exercises); discontinuing close work; reducing eye strain 
(taking a rest break during periods of prolonged near 
vision tasks); and wearing bifocals to decrease the need to 
accommodate when doing close-up work. 


Prognosis 


Glasses and contact lenses can (but not always) cor- 
rect the patient’s vision to 20/20. Refractive surgery can 
make permanent improvements for the right candidates. 


While the genetic factors that influence the transmis- 
sion and severity of myopia cannot be changed, some envi- 
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ronmental factors can be modified. They include reducing 
close work; reading and working in good light; taking fre- 
quent breaks when working at a computer or microscope 
for long periods of time; maintaining good nutrition; and 
practicing visual therapy (when recommended). 


Eye strain can be prevented by using sufficient light 
for reading and close work, and by wearing corrective 
lenses as prescribed. Everyone should have regular eye 
examinations to see if their prescription has changed or if 
any other problems have developed. This is particularly 
important for people with high (degenerative) myopia 
who are at a greater risk of developing retinal detach- 
ment, retinal degeneration, glaucoma, or other problems. 
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i Myotonic dystrophy 


Definition 


Myotonic dystrophy is a progressive disease in 
which the muscles are weak and are slow to relax after 
contraction. 


Description 


Myotonic dystrophy (DM), also called dystrophia 
myotonica, myotonia atrophica, or Steinert disease, is a 
common form of muscular dystrophy. DM is an inherit- 
ed disease, affecting males and females approximately 
equally. About 30,000 people in the United States are 
affected. Symptoms may appear at any time from infancy 
to adulthood. DM causes general weakness, usually 
beginning in the muscles of the hands, feet, neck, or face. 
It slowly progresses to involve other muscle groups, 
including the heart. DM affects a wide variety of other 
organ systems as well. 


A severe form of DM, congenital myotonic dystro- 
phy, may appear in newborns of mothers who have DM. 
Congenital means that the condition is present from birth. 


DM occurs in about 1 of 20,000 people and has been 
described in people from all over the world. 


Causes and symptoms 


The most common type of DM is called DM1 and is 
caused by a mutation in a gene called myotonic dystro- 
phy protein kinase (DMPK). The DMPK gene is located 
on chromosome 19. When there is a mutation in this 
gene, a person develops DM1. The specific mutation that 
causes DM1 is called a trinucleotide repeat expansion. 
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Some families with symptoms of DM do not have a 
mutation in the DMPK gene. As of early 2001, scientists 
have found that the DM in many of these families is 
caused by a mutation in a gene on chromosome 3. How- 
ever the specific gene and mutation have not yet been 
identified. These families are said to have DM2. 


Trinucleotide repeats 


In the DMPK gene, there is a section of the genetic 
code where the three letters CTG are repeated a certain 
number of times. In people who have DM1, this word is 
repeated too many times—more than the normal number 
of 37 times—and thus this section of the gene is too big. 
This enlarged section of the gene is called a trinucleotide 
repeat expansion. 


People who have repeat numbers in the normal 
range will not develop DM1 and cannot pass it to their 
children. Having more than 50 repeats causes DM1. Peo- 
ple who have 38—49 repeats have a premutation and will 
not develop DM1, but can pass DM1 onto their children. 
Having repeats numbers greater than 1,000 causes con- 
genital myotonic dystrophy. 


In general, the more repeats in the affected range 
that someone has, the earlier the age of onset of symp- 
toms and the more severe the symptoms. However, this is 
a general rule. It is not possible to look at a person’s 
repeat number and predict at what age they will begin to 
have symptoms or how their condition will progress. 


Exactly how the trinucleotide repeat expansion caus- 
es myotonia, the inability to relax muscles, is not yet 
understood. The disease somehow blocks the flow of 
electrical impulses across the muscle cell membrane. 
Without proper flow of charged particles, the muscle 
cannot return to its relaxed state after it has contracted. 


Anticipation 


Sometimes when a person who has repeat numbers 
in the affected or premutation range has children, the 
expansion grows larger. This is called anticipation. A 
larger expansion can result in an earlier age of onset in 
children than in their affected parent. Anticipation hap- 
pens more often when a mother passes DM1 onto her 
children then when it is passed from the father. Occa- 
sionally repeat sizes stay the same or even get smaller 
when they are passed to a person’s children. 


Inheritance 


DM is inherited through autosomal dominant 
inheritance. This means that equal numbers of males 
and females are affected. It also means that only one 
gene in the pair needs to have the mutation in order for 
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Myotonic dystrophy 


a person to be affected. Since a person only passes one 
copy of each gene onto their children, there is a 50% or 
one in two chance that a person who has DM will pass 
it onto each of their children. This percentage is not 
changed by results of other pregnancies. A person with 
a premutation also has a 50%, or one in two, chance of 
passing the altered gene on to each of their children. 
However, whether or not their children will develop 
DM1 depends on whether the trinucleotide repeat 
becomes further expanded. A person who has repeat 
numbers in the normal range cannot pass DM1 onto 
their children. 


There is a range in the severity of symptoms in DM 
and not everyone will have all of the symptoms listed here. 


Myotonic dystrophy causes weakness and delayed 
muscle relaxation called myotonia. Symptoms of DM 
include facial weakness and a slack jaw, drooping eye- 
lids called ptosis, and muscle wasting in the forearms 
and calves. A person with DM has difficulty relaxing 
his or her grasp, especially in the cold. DM affects the 
heart muscle, causing irregularities in the heartbeat. It 
also affects the muscles of the digestive system, caus- 
ing constipation and other digestive problems. DM 
may cause cataracts, retinal degeneration, low IQ, 
frontal balding, skin disorders, atrophy of the testicles, 
and diabetes. It can also cause sleep apnea—a condi- 
tion in which normal breathing is interrupted during 
sleep. DM increases the need for sleep and decreases 
motivation. Severe disabilities do not set in until about 
20 years after symptoms begin. Most people with 
myotonic dystrophy maintain the ability to walk, even 
late in life. 


A severe form of DM, congenital myotonic dystro- 
phy, may appear in newborns of mothers who have 
DM1. Congenital myotonic dystrophy is marked by 
severe weakness, poor sucking and swallowing respons- 
es, respiratory difficulty, delayed motor development, 
and mental retardation. Death in infancy is common 
in this type. 


Some people who have a trinucleotide repeat expan- 
sion in their DMPK gene do not have symptoms or have 
very mild symptoms that go unnoticed. It is not unusual 
for a woman to be diagnosed with DM after she has an 
infant with congenital myotonic dystrophy. 


Predictive testing 


It is possible to test someone who is at risk for devel- 
oping DM1 before they are showing symptoms to see 
whether they inherited an expanded trinucleotide repeat. 
This is called predictive testing. Predictive testing cannot 
determine the age of onset that someone will begin to 
have symptoms, or the course of the disease. 
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Diagnosis 

Diagnosis of DM is not difficult once the disease is 
considered. However, the true problem may be masked 
because symptoms can begin at any age, can be mild or 
severe, and can occur with a wide variety of associated 
complaints. Diagnosis of DM begins with a careful med- 
ical history and a thorough physical exam to determine 
the distribution of symptoms and to rule out other causes. 
A family history of DM or unexplained weakness helps 
to establish the diagnosis. 


A definitive diagnosis of DM1 is done by genetic 
testing, usually by taking a small amount of blood. The 
DNA in the blood cells is examined and the number of 
repeats in the DMPK gene is determined. Various other 
tests may be done to help establish the diagnosis, but only 
rarely would other testing be needed. An electromyogram 
(EMG) is a test used to examine the response of the mus- 
cles to stimulation. Characteristic changes are seen in DM 
that helps distinguish it from other muscle diseases. 
Removing a small piece of muscle tissue for microscopic 
examination is called a muscle biopsy. DM is marked by 
characteristic changes in the structure of muscle cells that 
can be seen on a muscle biopsy. An electrocardiogram 
could be performed to detect characteristic abnormalities 
in heart rhythm associated with DM. These symptoms 
often appear later in the course of the disease. 


Prenatal testing 


Testing a pregnancy to determine whether an 
unborn child is affected is possible if genetic testing in a 
family has identified a DMPK mutation. This can be 
done at 10-12 weeks gestation by a procedure called 
chorionic villus sampling (CVS) that involves removing 
a tiny piece of the placenta and analyzing DNA from its 
cells. It can also be done by amniocentesis after 14 
weeks gestation by removing a small amount of the 
amniotic fluid surrounding the baby and analyzing the 
cells in the fluid. Each of these procedures has a small 
risk of miscarriage associated with it and those who are 
interested in learning more should check with their doc- 
tor or genetic counselor. 


There is also another procedure, called preimplanta- 
tion diagnosis that allows a couple to have a child that is 
unaffected with the genetic condition in their family. 
This procedure is experimental and not widely available. 
Those interested in learning more about this procedure 
should check with their doctor or genetic counselor. 


Treatment 


Myotonic dystrophy cannot be cured, and no treat- 
ment can delay its progression. However, many of the 
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symptoms it causes can be treated. Physical therapy can 
help preserve or increase strength and flexibility in mus- 
cles. Ankle and wrist braces can be used to support 
weakened limbs. Occupational therapy is used to develop 
tools and techniques to compensate for loss of strength 
and dexterity. A speech-language pathologist can provide 
retraining for weakness in the muscles controlling speech 
and swallowing. 


Irregularities in the heartbeat may be treated with 
medication or a pacemaker. A yearly electrocardiogram 
is usually recommended to monitor the heartbeat. Dia- 
betes mellitus in DM is treated in the same way that it is 
in the general population. A high-fiber diet can help pre- 
vent constipation. Sleep apnea may be treated with sur- 
gical procedures to open the airways or with nighttime 
ventilation. Treatment of sleep apnea may reduce drowsi- 
ness. Lens replacement surgery is available when 
cataracts develop. Pregnant women should be followed 
by an obstetrician familiar with the particular problems 
of DM because complications can occur during pregnan- 
cy, labor and delivery. 


Wearing a medical bracelet is advisable. Some 
emergency medications may have dangerous effects on 
the heart rhythm in a person with DM. Adverse reactions 
to general anesthesia may also occur. 


Prognosis 


The course of myotonic dystrophy varies. When 
symptoms appear earlier in life, disability tends to 
become more severe. Occasionally people with DM may 
require a wheelchair later in life. Children with congeni- 
tal DM usually require special educational programs and 
physical and occupational therapy. For both types of 
DM, respiratory infections pose a danger when weakness 
becomes severe. 


Resources 


PERIODICALS 

The International Myotonic Dystrophy Consortium (IDMC). 
“New nomenclature and DNA testing guidelines for 
myotonic dystrophy type 1 (DM1).” Neurology 54(2000): 
1218-1221. 

Meola, Giovanni. “Myotonic Dystrophies.” Current Opinion in 
Neurology 13 (2000): 519-525. 


ORGANIZATIONS 

Muscular Dystrophy Association. 3300 East Sunrise Dr., Tuc- 
son, AZ 85718. (520) 529-2000 or (800) 572-1717. 
<http://www.mdausa.org>. 


OTHER 
Myotonic Dystrophy Website. <http://www.umd.necker.ft/ 
myotonic_dystrophy.html>. 
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KEY TERMS 


Electrocardiogram (ECG, EKG)—A test that uses 
electrodes attached to the chest with an adhesive 
gel to transmit the electrical impulses of the heart 
muscle to a recording device. 


Electromyography (EMG)—A test that uses elec- 
trodes to record the electrical activity of muscle. 
The information gathered is used to diagnose neu- 
romuscular disorders. 


Muscular dystrophy—A group of inherited dis- 
eases characterized by progressive wasting of the 
muscles. 


Sleep apnea—Temporary cessation of breathing 
while sleeping. 

Trinucleotide repeat expansion—A sequence of 
three nucleotides that is repeated too many times 
in a section of a gene. 


NCBI Genes and Disease Web Page. 
<http://www.ncbi.nlm.nih. gov/disease/Myotonic.html>. 

Smith, Corrine O’ Sullivan. “Myotonic Dystrophy: Making an 
Informed Choice About Genetic Testing.” University of 
Washington. <http://www.depts.washington.edu/neurogen/ 
Myotonic.pdf>. 


Karen M. Krajewski, M.S., C.G.C. 


i Myringotomy and ear tubes 


Definition 


Myringotomy is a surgical procedure in which a 
small incision is made in the eardrum (the tympanic 
membrane), usually in both ears. The word comes from 
myringa, modern Latin for drum membrane, and 
tom&emacr ;, Greek for cutting. It is also called myringo- 
centesis, tynpanotomy, tympanostomy, or paracentesis 
of the tympanic membrane. Fluid in the middle ear can 
be sucked out through the incision. 


Ear tubes, or tympanostomy tubes, are small tubes, 
open at both ends, that are inserted into the incisions in 
the eardrums during myringotomy. They come in various 
shapes and sizes and are made of plastic, metal, or both. 
They are left in place until they fall out by themselves or 
until they are removed by a doctor. 


2303 


saqn} zea pue AwoyosulAw 


Myringotomy and ear tubes 


Eustachian tube 


The insertion of ear tubes in the eardrum helps to alleviate chronic middle ear infections. (Illustration by Argosy, Inc.) 


Purpose 


Myringotomy with the insertion of ear tubes is an 
optional treatment for inflammation of the middle ear 
with fluid collection (effusion), also called glue ear, that 
lasts more than three months (chronic otitis media with 
effusion) and does not respond to drug treatment. It is the 
recommended treatment if the condition lasts four to six 
months. Effusion is the collection of fluid that escapes 
from blood vessels or the lymphatic system. In this case, 
the fluid collects in the middle ear. 


Initially, acute inflammation of the middle ear with 
effusion is treated with one or two courses of antibiotics. 
Antihistamines and decongestants have been used, but 
they have not been proven effective unless there is also 
hay fever or some other allergic inflammation that con- 
tributes to the problem. Myringotomy with or without 
the insertion of ear tubes is NOT recommended for initial 
treatment of otherwise healthy children with middle ear 
inflammation with effusion. 


In about 10% of children, the effusion lasts for three 
months or longer, when the disease is considered chronic. 
In children with chronic disease, systemic steroids may 
help, but the evidence is not clear, and there are risks. 


When medical treatment doesn’t stop the effusion 
after three months in a child who is one to three years old, 
is otherwise healthy, and has hearing loss in both ears, 
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myringotomy with insertion of ear tubes becomes an 
option. If the effusion lasts for four to six months, 
myringotomy with insertion of ear tubes is recommended. 


The purpose of myringotomy is to relieve symp- 
toms, to restore hearing, to take a sample of the fluid to 
examine in the laboratory in order to identify any 
microorganisms present, or to insert ear tubes. 


Ear tubes can be inserted into the incision during 
myringotomy and left there. The eardrum heals around 
them, securing them in place. They usually fall out on 
their own in 6-12 months or are removed by a doctor. 


While they are in place, they keep the incision from 
closing, keeping a channel open between the middle ear 
and the outer ear. This allows fresh air to reach the mid- 
dle ear, allowing fluid to drain out, and preventing pres- 
sure from building up in the middle ear. The patient’s 
hearing returns to normal immediately and the risk of 
recurrence diminishes. 


Parents often report that children talk better, hear 
better, are less irritable, sleep better, and behave better 
after myringotomy with the insertion of ear tubes. 


Description 


The procedure is usually done in an ambulatory sur- 
gical unit under general anesthesia, although some physi- 
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cians do it in the office with sedation and local anesthe- 
sia, especially in older children. The ear is washed, a 
small incision made in the eardrum, the fluid sucked out, 
a tube inserted, and the ear packed with cotton to control 
bleeding. 


There has been an effort to design ear tubes that are 
easier to insert or to remove, and to design tubes that stay 
in place longer. Therefore, ear tubes come in various 
shapes and sizes. 


Preparation 


The child may not have food or water for four to six 
hours before anesthesia. Antibiotics are usually not needed. 


Aftercare 


Use of antimicrobial drops is controversial. Water 
should be kept out of the ear canal until the eardrum is 
intact. A doctor should be notified if the tubes fall out. 


Risks 
The risks include: 
* cutting the outer ear 


¢ formation at the myringotomy site of granular nodes 
due to inflammation 


e formation of a mass of skin cells and cholesterol in the 
middle ear that can grow and damage surrounding bone 
(cholesteatoma) 


e permanent perforation of the eardrum 


The risk of persistent discharge from the ear (otor- 
thea) is 13%. 


If the procedure is repeated, structural changes in the 
eardrum can occur, such as loss of tone (flaccidity), 
shrinkage or retraction, or hardening of a spot on the 
eardrum (typmanosclerosis). The risk of hardening is 
51%; its effects on hearing aren’t known, but they are 
probably insignificant. 


It is possible that the incision won’t heal properly, 
leaving a permanent hole in the eardrum, which can cause 
some hearing loss and increases the risk of infection. 


It is also possible that the ear tube will move inward 
and get trapped in the middle ear, rather than move out 
into the external ear, where it either falls out on its own 
or can be retrieved by a doctor. The exact incidence of 
tubes moving inward is not known, but it could increase 
the risk of further episodes of middle-ear inflammation, 
inflammation of the eardrum or the part of the skull 
directly behind the ear, formation of a mass in the middle 
ear, or infection due to the presence of a foreign body. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Acute otitis media—Inflammation of the middle 
ear with signs of infection lasting less than three 
months. 


Chronic otitis media—Inflammation of the middle 
ear with signs of infection lasting three months or 
longer. 


Effusion—The escape of fluid from blood vessels 
or the lymphatic system and its collection in a 
cavity, in this case, the middle ear. 


Middle ear—The cavity or space between the 
eardrum and the inner ear. It includes the 
eardrum, the three little bones (hammer, anvil, 
and stirrup) that transmit sound to the inner ear, 
and the eustachian tube, which connects the inner 
ear to the nasopharynx (the back of the nose). 


Tympanic membrane—The eardrum. A thin disc of 
tissue that separates the outer ear from the middle 
ear. 


Tympanostomy tube—Ear tube. A small tube 
made of metal or plastic that is inserted during 
myringotomy to ventilate the middle ear. 


The surgery may not be a permanent cure. As many 
as 30% of children undergoing myringotomy with inser- 
tion of ear tubes need to undergo another procedure with- 
in five years. 


The other risks include those associated with seda- 
tives or general anesthesia. 


An additional element of post-operative care is the 
recommendation by many doctors that the child use ear 
plugs to keep water out of the ear during bathing or 
swimming, to reduce the risk of infection and discharge. 


Resources 


BOOKS 

Lim, David J., ed., et al. Recent Advances in Otitis Media: Pro- 
ceedings of the Sixth International Symposium, June 4-8, 
1995, Marriott Harbot Beach, Ft. Lauderdale, Florida. 
Hamilton, Ontario: B. C. Decker Inc., 1996. 

Wiet, Richard J., Steven A. Harvey, and George P. Bauer. 
“Management of Complications of Chronic Otitis Media.” 
In Otologic Surgery, ed. Derald E. Brackmann, Clough 
Shelton, and Moises A. Arriaga. Philadelphia: W. B. Saun- 
ders Co., 1994. 


PERIODICALS 
Terris, Mark H., Anthony E. Magit, and Terence M. Davidson. 
“Otitis media with effusion in infants and children: Prima- 
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Myxoma 


ry care concerns addressed from an otolaryngologist’s 
perspective.” Postgraduate Medicine 97, no. 1 (Jan. 
1995): 137-151. 


Mary Zoll, PhD 


Myxedema see Hypothyroidism 


l Myxoma 


Definition 


A myxoma is a rare, usually noncancerous, primary 
tumor (a new growth of tissue) of the heart. It is the most 
common of all benign heart tumors. 


Description 


Myxoma is an intracardiac tumor; it is found inside the 
heart. Seventy five percent of all myxomas are found in the 
left atrium, and almost all other myxomas are found in the 
right atrium. It is very rare for a myxoma to be found in 
either of the ventricles. The tumor takes one of two general 
shapes: a round, firm mass, or an irregular shaped, soft, 
gelatinous mass. They are attached to the endocardium, the 
inside lining of the heart. The cells that make up the tumor 
are spindle-shaped cells and are embedded in a matrix rich 
in mucopolysaccharides (a group of carbohydrates). Myxo- 
mas may contain calcium, which shows up on x rays. The 
tumor gets its blood supply from capillaries that bring 
blood from the heart to the tumor. Thrombi (blood clots) 
may be attached to the outside of the myxoma. 


There are three major syndromes linked to myxo- 
mas: embolic events, obstruction of blood flow, and con- 
stitutional syndromes. Embolic events happen when 
fragments of the tumor, or the thrombi attached to the 
outside of the tumor, are released and enter the blood 
stream. Gelatinous myxomas are more likely to embolize 
than the more firm form of this tumor. 


Myxomas may also obstruct blood flow in the heart, 
usually at a heart valve. The mitral valve is the heart 
valve most commonly affected. Blood flow restrictions 
can lead to pulmonary congestion and heart valve dis- 
ease. Embolization can lead to severe consequences. In 
cases of left atrial myxoma, 40-50% of patients experi- 
ence embolization. Emboli usually end up in the brain, 
kidneys, and extremities. 


The third syndrome linked to myxomas are called 
constitutional syndromes, nonspecific symptoms caused 
by the myxoma. 
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KEY TERMS 


Embolus—A piece of tissue, blood clot, etc. that 
travels through the blood system and can lodge in 
smaller blood vessels anywhere in the body. 


Metastasis—The spread of a cancer or infectious 
agent from the site of origin to other areas of the 
body. 


Raynaud’s phenomenon—Intermittant ischemia 
(deficient blood flow) of the fingers or toes, some- 
times also affecting the ears and nose. 


Causes and symptoms 


There is no known causative agent for myxoma. The 
main symptoms, if any, produced by myxoma are generic 
and not specific. These include fever, weight loss, ane- 
mia, elevated white blood cell (WBC) count, decreased 
platelet count and Raynaud’s phenomenon. Most 
patients with myxoma are between 30-60 years of age. 


Diagnosis 
Diagnosis is made following a suspicion that a myx- 


oma might be present, and can usually be confirmed by 
echocardiogram. 


Treatment 


Surgery is used to remove the tumor. Myxomas can 
regrow if they are not completely removed. The survival 
rate for this operation is excellent. 


Prognosis 


Successful removal of the tumor rids the patient of 
this disease. Emboli from a myxoma may survive in other 
areas of the body. However, there is no evidence that myx- 
oma is truly metastatic (able to transfer disease from one 
area to another), causing tumors in other areas of the body. 


Resources 


BOOKS 

Alexander, R. W., R. C. Schlant, and V. Fuster, eds. The Heart. 
9th ed. New York, McGraw-Hill, 1998. 

Berkow, Robert, ed. Merck Manual of Medical Information. White- 
house Station, NJ: Merck Research Laboratories, 1997. 


OTHER 

“Myxoma, Intracardiac.” OMIM Home Page, Online 
Mendelian Inheritance in Man. <http://www.ncbi.nlm. 
nih.gov/Omim>. 


John T. Lohr, PhD 
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